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EAST EUROPE AND FORMER
USSR

At the start of the twenty-first century, over
four hundred million people lived in eastern Eu-
rope and the former Soviet Union, more than in
all of North America. Spanning twenty-seven in-
dependent countries, these populations repre-
sented every imaginable situation in which
people grow old. Predominant religions in these
countries included Islamic (central Asia and Al-
bania), Orthodox (most European former Soviet
republics, Bulgaria, Romania, and Serbia), and
Roman Catholic (Poland, Czech and Slovak Re-
publics, Croatia, and Slovenia) with important
and substantial religious minorities throughout
the region. Low per capita real incomes, with an-
nual purchasing power equivalent to one or two
thousand U.S. dollars, characterized central Asia
and parts of the Balkans. Countries in central
Europe (Poland, the Czech Republic, and Hun-
gary) and the Baltic republics (Estonia, Latvia,
and Lithuania) were much more highly educat-
ed, urbanized, and industrialized, but real annu-
al incomes again lagged behind other features of
development, with purchasing power equivalent
to five to seven thousand U.S. dollars per capita.

Aspects of family organization, variations in
centralization of government, and other impor-
tant variations also distinguished these countries.
Finally, the rate and level of population aging
also varied tremendously across eastern Europe
and the former Soviet Union.The youngest

countries (Turkmenistan and Tajikistan in cen-
tral Asia, on the northern borders of Iran and Af-
ghanistan) counted less than 4 percent of their
people at ages sixty-five or older. More than 40
percent were children below age fifteen, so for
each person sixty-five or older these countries
had ten children under fifteen.

By contrast, the oldest countries in the re-
gion, Bulgaria and Hungary, counted about 16
percent of their people at ages sixty-five or older.
A matching 16 percent had not yet reached age
fifteen, so for each person sixty-five or older
there was only one child under fifteen. The per-
centage of people aged sixty-five or older was
four times higher in the two old eastern Europe-
an countries than in the two young central Asian
countries. These examples were among the
youngest and oldest populations found any-
where in the world at the turn of the century.

Population aging and the birth rate

Despite this cultural and economic diversity,
only one fact is needed to explain such age con-
trasts. Low birth rates produce old populations.
High birth rates produce young populations.
Mortality and migration can affect age structure,
but fertility dominates the picture. In this sense,
the story of population aging is a simple one.

Figure 1 shows this graphically for eastern
Europe and the former Soviet Union. The verti-
cal axis measures children that a woman in each
country could expect in her lifetime, given birth
rates at the end of the century. The horizontal
axis shows a ratio of people at age sixty-five or
over to people under age fifteen. Bulgaria and
Hungary, as described above, appear in the
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Bosnian Muslim Ajka Civic prays at the grave of her
son at a Tuzla, Bosnia, cemetery on the second day
of the Eid al-Fitr festival in January 2000. Bosnian
Muslims traditionally visit cemeteries on the festival’s
second day to pray for those who lost their lives
during the three-year Bosnian War, which ended in
1995. (AP photo by Amel Emric.)

lower right corner of this figure. Turkmenistan
and Tajikistan occupy the top left corner. All the
other countries of the region array themselves
along a line between these extremes, except for
one country (Bosnia-Herzegovina) in the bottom
left part of the figure that falls below this imagi-
nary line.

Bosnia-Herzegovina had a higher birth rate
during the twentieth century than most coun-
tries in eastern Europe. As a result, at the end of
the century its youthful age structure still resem-
bled Moldova or Armenia. However, Bosnia’s
birth rate fell drastically in the 1990s in the con-
text of tragic political events. By the end of the
century the birth rate looked ‘‘too low’’ for such
a young country. Neighboring Albania, by com-
parison, had an even younger population. How-
ever, this even more Islamic country still had a
high birth rate at the end of the century, so it
conformed to the pattern in Figure 1. The ap-
parent inconsistency of a young Bosnia with a
low birth rate was only a transitional phase. With

continued low fertility, population aging would
bring Bosnia back into the pattern of other coun-
tries.

Sex ratio contrasts in old age

Like the rule that low birth rates make old
populations, the sex difference in survival forms
another worldwide demographic constant. At
younger ages, low absolute death rates keep this
difference from having much demographic ef-
fect. The sex ratio in all countries hovers near
one man per woman until about age fifty. As peo-
ple grow older and death rates increase, howev-
er, the survival difference begins to matter. Each
generation becomes more ‘‘female’’ in old age.
The ratio of men to women declines from about
one man per woman at age fifty, to less than half
a man per woman (or more than two women per
man) by about age eighty. At the turn of the cen-
tury, this rule was equally true in very young cen-
tral Asian republics and in much older eastern
European populations. However, the larger
share of people at old ages in the European pop-
ulations meant that the weight of the social prob-
lems created there was greater. The clearest such
consequence concerns marital status at advanced
ages.

Marital status contrasts at old ages

While widowhood is the normal marital sta-
tus for women at advanced ages, most of the
fewer surviving men spend most of their later
years married. This standard pattern appeared
throughout eastern Europe and the former Sovi-
et republics.

For example, in Hungary at the end of the
century, three-fourths of all men in their seven-
ties remained married. A majority (52 percent) of
men were married even after age eighty. In the
oldest country in the region (Bulgaria) and in the
young Asian republics of Tajikistan and Turk-
menistan, the proportions of men married at
these ages were about the same as in Hungary.

By contrast, in Hungary only one-fourth of
women in their seventies remained married. Less
than one woman out of ten remained married
after age eighty. Just as for men, the percentage
of women married at old age were about the
same in the young Asian republics as in old east-
ern Europe.

Even though the shares of women married
or widowed by age were about the same across all
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Figure 1

SOURCE: Author

of these very diverse countries, population aging
magnified the ‘‘widow problem’’ in older coun-
tries. For example, in younger Kazakhstan,
percentages unmarried translated into slightly
more than half a million unmarried women over
age sixty-five, or about one out of every fourteen
women in the total female population. In older
Poland, similar percentages of unmarried
women translated into almost two million un-
married women over age sixty-five, or about one
out of every ten women in the total female popu-
lation.

Availability of children

Because most women at old ages have no
husbands, children become an important alter-
native source of social contact and support. How-
ever, the same low birth rates responsible for
population aging also guarantee fewer children

in aging populations. Figure 1 showed this paral-
lel for entire populations, though Total Fertility
Rates are only temporary annual measures of
childbearing. Their volatility overstates long-
term changes in completed family sizes. For indi-
vidual women in populations, the change is less
dramatic but still noticeable for different genera-
tions. Lifetime completed fertility of women also
declined throughout the region. The long-term
decline began earlier in the twentieth century in
eastern Europe, and extended into the twenty-
first century in the central Asian republics. Chil-
dren as sources of support became more scarce
at precisely the time that older widows increased
as a share of the population.

This demographic paradox was accented in
several eastern European and former Soviet
countries at the turn of the century by the legacy
of very severe losses of young men during the
Second World War. Particularly for Russia, Ger-
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many, and other central combatants, an unusual
share of women growing old as the twentieth
century came to an end had either lost husbands
early in life or never married at all. They were
particularly unlikely to be married or to have any
children or other immediate family. As their gen-
eration gradually passed from the stage in the
twenty-first century, this intense shortage of fam-
ily ties in a few countries was relaxed for younger
generations.

Government support of aging populations

Not only do low birth rates directly cause
population aging in a purely arithmetic way, by
reducing the relative number of young people,
but the economic and political context of these
trends further reinforces the relationship. Tradi-
tional family-based intergenerational networks
become unworkable when challenged by more
people (mostly women who no longer have hus-
bands) surviving longer, with fewer children.
Many countries in the world faced this problem,
and raised taxes on working-age households to
pay for new programs for the growing older pop-
ulation. Demographic aging coincided with the
appearance of the ‘‘welfare state’’ in many coun-
tries. In the national budgets of several prosper-
ous but demographically old western European
countries at the turn of the century, it was com-
mon for government revenues to account for
nearly half of the total gross domestic product of
the economy. Heavy taxes reduced disposable in-
come of younger families, further discouraging
births. Fewer births then reinforced population
aging, in a spiral that generated growing concern
among policy makers and scholars of population
worldwide.

This strategy was no longer available to gov-
ernments in eastern Europe and the former So-
viet Union entering the twenty-first century.
They were saddled with a legacy of centraliza-
tion, mismanagement, and oppression that thor-
oughly discredited the previous political system,
and for many people, destroyed trust in govern-
ment itself. Alienation and cynicism, pervasive
throughout the region, produced massive eva-
sion of taxes. The state sectors of these economies
shriveled throughout the region, from the Baltic
to the Caspian Seas. At the turn of the century,
available figures showed government revenues
as a far smaller share of gross domestic product
in these countries than in western Europe (even
assuming that it was possible to measure gross
domestic product in these disrupted economies).

Governments faced with revenue collapse
had to decide where to allocate meager remain-
ing funds. One victim of the shortage of gov-
ernment money was the health care system,
since in all these countries the health profes-
sions had been largely absorbed into govern-
ment employment. To the extent that this re-
mained the case, health care was starved of re-
sources. To the extent that health care was
privatized, it immediately became inflated out of
the reach of many ordinary citizens of these
countries. As a result, economic prosperity was
linked to enjoyment of healthy old age, both
within and between countries in eastern Europe
and the former Soviet Union. Figure 2 shows
that in more prosperous countries (particularly
central Europe and the Baltic republics) the
share of life spent by women in a disabled state
was much smaller than in poorer countries of the
region (particularly the central Asian republics).
For example, the relative prosperity of the Czech
Republic explains why health in old age was bet-
ter in that country (see Fig. 2). Of course, the link
between money and health is not unique to this
region. It appears wherever market forces domi-
nate life.

Hardest-hit of all sectors of the population
were the growing numbers of old-age pension-
ers, a crisis made even worse by the peculiar re-
tirement ages adopted in the state socialist
epoch: men generally retired at sixty, and
women in many of these countries retired at fifty-
five even though they consistently outlived men
by many years. Actuarial pressures raised these
ages in several countries after the collapse of state
socialist governments, but even so, older citizens
of the countries in eastern Europe and the for-
mer Soviet Union found their monthly benefits
shrank to the vanishing point in real purchasing
power. Although largely invisible because it in-
volved people too old and frail to take to the
streets and too dependent to go on strike, the re-
sulting poverty and desperation formed a very
real human tragedy.

In terms of care of the oldest members of the
population, the initial transition out of commu-
nism is judged by history as a discouraging fail-
ure. However, precisely because the societies of
eastern Europe and the former Soviet Union
could not turn to old answers of the twentieth
century in responding to population aging, they
entered the new century with a stronger incen-
tive than any other part of the world to develop
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Figure 2

SOURCE: Author

new and innovative ways to deal with this demo-
graphic challenge.

For further details about the situation in
eastern Europe and the former Soviet Union,
and for sources of many figures used here, con-
sult the U.S. Census Bureau publication Aging in
Eastern Europe and the Soviet Union, by Velkoff and
Kinsella and see the Internet web sites of the
World Health Organization and the World
Bank.

ELWOOD CARLSON

See also POPULATION AGING; WEST EUROPE. 
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ECONOMIC WELL-BEING
This entry provides information on the eco-

nomic circumstances of older Americans by look-
ing at differences in both the economic well-
being among older adults and differences in
economic well-being between older adults and
others. Traditionally, policymakers have been in-
terested in the economic well-being of groups
that are particularly vulnerable—those individu-
als in society that theoretically cannot improve
their own economic well-being. In addition to
children and the disabled, elderly adults usually
fall into this category, mainly because it is as-
sumed that they have little access to labor mar-
kets. Older adults are defined as those past the
traditional retirement age of sixty-five, although
there is an emerging body of work looking at the
economic status of the ‘‘oldest old,’’ usually de-
fined as those over eighty-five.

Consumption as a measure of economic
well-being

The most common way to measure economic
well-being is to determine the market value of
goods that are consumed by an economic
‘‘agent’’ over a period of time. This raises a host
of questions. First, what determines an agent? In
general, there is a problem with determining in-
dividual well-being from household data. Sec-
ond, what is the appropriate length of time to
measure well-being? Economic well-being can be
examined in the short term (‘‘what is my eco-
nomic well-being right now?’’) or a longer time
horizon (‘‘will my grandchild be able to afford
college?’’). Third, goods and services are not all
that make up economic well-being. Leisure, or
free time is a good example of a resource that
presumably generates economic well-being on its
own. Although it should not be assumed that
households do not derive economic well-being
from commodities besides goods and services,
this discussion will focus on access to goods and
services, which will be measured in monetary
terms. This is because the proverbial slope could
become quite slippery if we attempt to measure
all nonpecuniary aspects of economic well-being.
Nevertheless, our imperfect measure of well-
being should be duly noted. Fourth, availability
of resources can generate well-being even if they
are not consumed. Having an abundance of sav-
ings that one never plans to consume, or that one
gives to one’s heirs, will no doubt provide eco-
nomic well-being even though no consumption

is observed. This fourth point suggests that in-
stead of looking at consumption, we should
measure well-being in terms of access to con-
sumption. Fifth, measuring only flows of goods
and services ignores our ability to increase that
flow. Assuming that leisure time is a choice, the
amount of goods you purchase is determined to
a certain extent by your preferences. This means
if we measure goods and services flows, we will
underestimate the well-being of people who
choose to purchase more free time. Further-
more, if people who consume more tend to work
less (consume more leisure) we will underesti-
mate inequality of economic well-being, but if
people who consume more also tend to work
harder for it, we will end up overestimating in-
equality.

Access to resources as a measure of
economic well-being

Perhaps the most popular measures of eco-
nomic well-being are household income and
household net worth. Income measures the
amount of money that enters a household over
a period of time (usually measured over a one-
year period), and net worth measures the
amount of resources a household owns at a par-
ticular point in time, less any debts the house-
hold owes. These measures are useful for several
reasons. First, they are both relative and absolute
measures. You can make comparisons between
households (although you still have to account
for family size and structure) and the absolute
values—they are usually measured in currency—
also have meaning. Also, these measures reflect
access to goods and services (dollars), regardless
of whether or not funds are actually spent.

Although economists are usually careful not
to attempt to make comparisons of economic sat-
isfaction or ‘‘utility’’ between households, there
is an implicit assumption, when using monetary
measures of well-being, that we are doing exactly
that. Before we go on, we must spend some time
considering the relative pros and cons of differ-
ent measures. It should be noted that for this
entry, we will not consider measures that attempt
to determine whether individuals have enough
to meet the most basic necessities.

Measurement problems

One problem with comparing well-being is
that it is difficult to define the unit of analysis. Al-
though our goal might be to define the economic
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Table 1
Living Arrangements of the Over-65 Population

SOURCE: U.S. Census Current Population Survey (2000)

well-being of individuals, most individuals live in
families or households, and most of our mea-
sures of economic well-being are either concep-
tualized or measured at the household level.
Household measures of well-being make it im-
possible, for example, to compare the economic
well-being of wives with that of their husbands.
Very little has been done to examine differences
in individual well-being within households, and
it is usually assumed that resources within the
household are shared. Therefore, when compar-
ing differences in economic well-being among
the aged, one must account for relationships that
exist between economic well-being and the size
and structure of households in which older
householders exist. Furthermore, we will have to
account for the fact that older households live in
different ‘‘types’’ of households that the non-
aged, making comparisons between the econom-
ic well-being of the aged and the non-aged diffi-
cult.

Table 1 shows the changes that have taken
place with respect to the living arrangements of
the aged over the last forty years. The fact that
more of the aged live as heads of households
than forty years ago (i.e., fewer of them living
with relatives that are not their spouse or non-
relatives) indicates an improvement in the eco-
nomic well-being of the aged. This is because
moving in with relatives is often a signal, for an
individual of any age, that one’s economic well-
being is not sufficient to maintain a household of
one’s -own. When comparing the well-being of
the aged to the nonaged with household data,
the aged will seem better off than they really are,

because such an analysis fails to account for older
Americans who choose not to be household
heads. These older Americans, whose economic
well-being has driven them to live with relatives,
for example, are not picked up in the data. How-
ever, the data from Table 1 also suggest that this
sort of bias decreased over time, so that any com-
parison of the aged and nonaged over time will
underestimate any relative advances the aged
make and underestimate any relative declines.

Individual versus household differences
aside, one could argue that measuring house-
hold consumption, and using that as a measure
of economic well-being, addresses both the limi-
tations of the two more common measures while
at the same time preserving their benefits. Aside
from the problem of accounting for family size
and structure, how much a household spends,
one could argue, is a good measure of both how
they are doing now, and how they expect to be
doing in the future, which captures the essence
of economic well-being. The problem is that
households may have different measures of ne-
cessities. The health care example is relevant
here—is John better off than Jeff if he spends
twice as much on health care, but the same as Jeff
on all other goods? Answering ‘‘no’’ to this ques-
tion condemns consumption as a measure of eco-
nomic well-being, and is obviously relevant when
examining the economic well-being of the aged.

Looking at average measures of well-being
does not account for the fact that there is inequal-
ity in economic well-being, that is, wide disper-
sion in the incomes of households, both for the
aged and the nonaged. In general, inequality can
be measured by comparing the values of certain
households in a population. For example, one
measure of inequality would be to compare the
income level at which 20 percent of American
households have less income and 80 percent
have greater income (the lower quintile) with
that of the income at which 80 percent of house-
holds have less income and 20 percent have
more (the upper quintile). A distribution where
the difference between those two numbers is
greater, then, would be the one where income is
distributed less equally. Another measure of in-
equality, where these comparisons are taken to
their most extreme, is the Gini Coefficient, which
compares not just two households, but all house-
holds in describing inequality. The Gini coeffi-
cient is calculated by taking the differences
between the incomes of every household (this
would be n times (n-1) differences for a sample
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of n households), averaging them, and dividing
by two times the average household income.
Again, a larger Gini coefficient means that in-
equality is larger. One of the benefits of the Gini
coefficient is that it standardizes inequality to the
absolute amount of the variable in question (in
the case of the example, income).

Another way to measure the economic well-
being of the aged is to compare any measures to
those of the nonaged. There are a number of rea-
sons why it is difficult to compare the well-being
of older individuals and those who are not old.
Economic vulnerability aside, issues of economic
necessity need to be considered. In particular,
the propensity of older Americans to consume
health care services must be considered. Also
problematic is the fact that most of our measures
are monetary, that is, the ability of the household
to purchase goods. Differences in leisure time be-
tween the aged and the nonaged are ignored in
the tables below.

When thinking about comparing the eco-
nomic well-being of people at different ages,
both income and net worth are incomplete mea-
sures. Income underestimates the well-being of
older Americans relative to younger Americans,
since older Americans tend to have larger asset
values to protect them from periods of low in-
come. On the other hand, net worth overesti-
mates the well-being of older Americans relative
to younger Americans, because older households
must draw a larger portion of their income from
net worth.

Income is probably the measure of economic
well-being that treats the old and the young ‘‘fair-
est.’’ Ideally, both the old and young will have in-
come—resources flowing into their households
over a period of time. For the old, this will be
made up mostly of return on investment capi-
tal—interest, capital gains, Social Security (which
can be viewed as return on past savings, even
though it does not really work that way in prac-
tice)—while the young are generating income
from human capital—earnings. In this way, the
life course can be seen as transforming your
wealth from human capital into investment capi-
tal. For this reason, net worth seems to underesti-
mate the economic well-being of the young—
their wealth is still in the form of human capital.
Nevertheless, both income and net worth can be
used to show inequality within the two groups,
and we will also use net worth to show how differ-
ences in well-being between the young and old
have changed over time.

Table 2
Household Income

SOURCE: U.S. Census Current Population Survey (2000)

Changes in economic well-being over time

Table 2 shows the Census Bureau estimates
of income in 1975, 1987, and 1999 for house-
holds headed by someone over sixty-five versus
all households, adjusted for changes in the prices
of goods and services between those years (they
are comparable to 1999 prices). According to the
Census, mean income for households headed by
someone age sixty-five and over in 1999 was
$34,671. This was 63 percent of the mean for all
U.S. households ($54,842). This percentage is up
from thirty years ago, when it was 54 percent, but
it has remained stable since its peak of 65 percent
in 1985. It is also important to note that there are
some older individuals that live in households
where the head is not over sixty-five (i.e., the
older individual is not the head). Since these in-
dividuals are more likely to have fewer resources,
the ratios in Table 2 probably underestimate the
actual differences in income between older
adults and the young. On the other hand, any
improvement in economic well-being by the
older relative to the young is probably underesti-
mated by this Table, since more older Americans
are living independently now relative to thirty
years ago.

Table 3 gives the changes that have occurred
over time in the sources of income of the aged.
In general, Social Security is the most important
source of income for the aged, and is of greater
importance for individuals with low incomes.
The proportions have remained relatively stable
over time, except that in recent years, a declining
proportion of total income has come from earn-
ings, while more has come from assets and pen-
sions. This trend exists even in the face of more
opportunities in the labor market for older work-
ers and more strict regulations in employment
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Table 3
Where Do Older Americans Get Their Income?

SOURCE: U.S. Census Current Population Survey (2000)

procedures. What is no doubt offsetting these op-
portunities are more incentives provided by em-
ployers in the form of pension benefits, and the
tendency for increases in economic well-being to
cause earlier retirement for many older Ameri-
cans.

One statement that is commonly used to im-
plicitly compare the economic well-being of older
adults to that of the young—that older people
are more vulnerable to inflation—is largely
mythical. For low-income households, the major-
ity of retirement income comes from Social Se-
curity retirement benefits, which, since 1975, are
automatically indexed to the Consumer Price
Index to account for price changes over time.
For high-income households, most income
comes from savings, where rates of return are
generally correlated with inflation. Defined Ben-
efit Pensions are not necessarily indexed to infla-
tion. Nevertheless, it is a misrepresentation to
talk about the aged as a group of citizens that
generally have ‘‘fixed’’ incomes.

According to the U.S. Census, the distribu-
tion of income of older Americans is more equal
than the distribution of nonaged, although the
distribution has become more dispersed for both
groups. While the Gini coefficient for the distri-
bution of younger Americans’ income went from
.44 to .47 from 1973-1999, it went from .36 to .42
for the over-sixty-five population. Social Security
and defined benefits, and entitlement programs
such as Supplementary Security Income and the
Social Security Earnings Test work to make the
distribution of income more equal for both
groups. This seems to be true, even though one
might expect differences in financial planning
and financial preparation for retirement, earn-

ings inequality, and varying investment perfor-
mance between households to skew the incomes
of older Americans more than those of the
young.

Table 4 shows the wealth differences be-
tween older households and all households in
1995 and 1998 (not included in the wealth mea-
sures are pension and social security wealth). It
is not surprising that the net worth of the average
older American is greater than that of the popu-
lation in general. In 1998, households headed by
someone sixty-five and over had a mean net
worth of $392,187, compared to $282,979 for the
entire U.S. population. Older households own
more of just about every type of asset—monetary
(highly liquid assets such as savings accounts,
checking accounts, and money market accounts),
investment assets (stocks, bonds, mutual funds,
etc.) housing assets, and nonhousing real prop-
erty. Furthermore, older households have much
less debt. This latter fact should not surprise,
given that older households have less earnings
with which to guarantee future payment, and
their higher asset levels make credit less neces-
sary. Recall that we would expect older house-
holds to have more wealth ceteris paribus, since
more of a younger household’s economic well-
being is made up of earnings ability. It should
also be expected that the distribution of wealth
among households over sixty-five is more equal
than that of the population in general. For exam-
ple, while the net worth of the household at the
25th percentile is only 4.7 percent of the wealth
of the 75th percentile household for the popula-
tion in general, the comparable statistic for over-
sixty-five households is 16.9 percent, suggesting
that the distribution of wealth is ‘‘tighter’’ for
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Table 4
Net Worth

SOURCE: Federal Reserve Board of Governors’ Survey of
Consumer Finances

older households. Nevertheless, 10 percent of
households over sixty-five have net worth of
$4200 or less, not enough to generate significant
levels of income.

Examining the changes that have occurred
in the wealth characteristics of older households
over the last few years reveals some cause for
concern. From 1995 to 1998, the net worth of
over-sixty-five households increased 31 percent,
from $299,317 to $ 392,187 in 1998. The compa-
rable increase for all U.S. households was 36 per-
cent. This is surprising since the strong
performance of investment markets implies that
households with many assets would be the most
fortunate. It seems that for some reason, older
households were not able to take as much advan-
tage of the unparalleled prosperity in the Ameri-
can economy as their younger counterparts,
even when using an aged-biased criterion like
net worth. This could be because of an inability
to take advantage of labor markets the way youn-
ger individuals can. It might also suggest that the
conservative investment habits of older Ameri-

cans might prevent them from taking advantage
of opportunities in capital markets.

Explaining differences in economic well-
being

Among older Americans, health status and
access to health care have a substantial effect on
economic well-being. According to the Federal
Reserve’s Survey of Consumer Finances, health sta-
tus definitely impacts economic well-being in old
age, and inequality among the aged. For exam-
ple, households where the head is aged seventy
to seventy-nine and self-reports poor or fair
health have a mean net worth of $225,462. This
compares to $554,909 for heads aged seventy to
seventy-nine that report good or excellent
health, more than double their poor-health
counterparts. The differences arise from two
phenomena. One, health status has a significant
impact on the number of hours worked during
one’s lifetime, which therefore affects past in-
come, savings, and eventually net worth. Two,
older households face higher out-of-pocket
health costs, which deplete assets and, therefore,
income from assets.

Aside from health status, often the same per-
sonal characteristics that are associated with low
economic well-being in ‘‘young’’ households also
contribute to low levels of economic well-being in
old age. According to Census estimates, for both
the older Americans and the young, the poor are
overrepresented by female-headed households,
households where the head did not attend any
college, and households that are not white. The
largest difference is the overrepresentation of
minorities among the aged poor. While house-
holds headed by a non-white make up only 12.8
percent of older households, they make up near-
ly 29 percent of poor older households.

How could the economic well-being of older
people be further improved? In the short run,
such policies would involve either direct trans-
fers, such as increased Social Security benefits, or
policies that raise real interest rates, since the
aged generate more of their income from returns
on assets. These short-run policies would tend to
come at the expense of the economic well-being
of younger generations. In the long run, policies
that insure stable incomes for older adults will
serve to make their incomes more equal. The
trend toward defined contribution pension plans
and away from defined benefit plans (even Social
Security may become a defined contribution
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plan) will likely add to inequality of outcomes,
due to varying performances by households in
investment markets, even if their effect on the
overall well-being of older Americans as a group
is unclear. Policies and programs that improve
the physical health of the older adults would also
lead to an improvement in financial health. Since
so much of an individual’s economic well-being
in old age is determined by their financial prepa-
ration, policies that help promote sound finan-
cial planning for retirement, including policies
encouraging workers to save, should increase
overall well-being. It is unclear whether these
types of policies increase inequality, however,
since it is the members of society at the top of the
distribution more likely to take advantage of
such policies.

CHARLES B. HATCHER

See also ASSETS AND WEALTH; BEQUESTS AND INHERI-

TANCES; ESTATE PLANNING; PENSIONS, PLAN TYPES AND

POLICY APPROACHES; POVERTY; SOCIAL SECURITY.
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EDUCATION
When people think about education, they

gradually think about the traditional school, and
about their own personal experience. Education
functions in all settings of modern society, how-
ever, and educational forms have changed over
the years. During the industrial revolution, the
advent of formal education undermined the au-
thority of older people because older people’s
knowledge of farming, rural life, and crafts did
not prove useful to young people working in fac-
tories in growing cities. During the mid-
twentieth century, the first gerontologists saw
lifelong learning as a rare experimental program

and worried about the loss of the educational
function of grandparents. Parents worried about
entrusting their children’s education to their
own parents, fearing they would be out of touch
with the rapid pace of social change. As retire-
ment became commonplace and longevity pro-
vided more healthy years of leisure, many older
persons looked for educational opportunities
through special programs and at institutions of
higher education. The advent of the information
age brought many older persons into learning
again with computer technology, though this
time it was often grandchildren helping grand-
parents learn the new technologies.

Trends in years of schooling

The education gap between younger and
older adults in the United States is closing. For
example, the gap in median years of education
for those age twenty-five to thirty-four and those
fifty-five and over shrank from 4.4 years in 1947
to 0.2 years in 1991 (see Figure 1). The improve-
ment for older adults came rapidly during the
1960s and 1970s, reflecting the growth of public
education in the first decades of the twentieth
century. More than half of the young adults in
the United States had completed twelve years of
education by 1952, while it was 1979 before half
of the older adults had achieved this level. The
gap between men and women in median years of
education has nearly disappeared for all age
groups, especially for young adults.

Until the 1930s, a typical childhood pattern
of education involved completing the sixth grade
and then going to work. Many Americans never
attended high school. Since 1940, rates of finish-
ing school before high school graduation have
decreased while rates of graduating high school
(or higher levels of education) have increased.
Until the late 1950s it was uncommon for mid-
dle-aged people to have completed high school.
Since 1990, rising college enrollment has led to
a drop in the percentage of adults who only grad-
uate from high school. The percentage of young
adults who finished their schooling with high
school declined from 44 percent in 1973 to about
31 percent in 2000, but has remained steady in
the 1990s for older adults. At the turn of the
twenty-first century similar proportions of young
adults had completed their schooling with some
college (28 percent) or had completed a college
degree (29 percent). Older adults will reflect this
trend of increasing educational attainment by
the middle of the twenty-first century.
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A 70-year-old woman celebrates with her son (left) and grandson as she becomes the oldest graduate at Austin
College in 1997. (Photo by Delia DeWald. Used with permission of Janet Huber Lowry.)

The statistic of median years of schooling
hides a lot of variation in educational attainment
among racial and ethnic groups. Wide differ-
ences remain, and gender differences linger
among older persons in various racial and ethnic
groups. The gap is closing for high school com-
pletion rates, and gender differences barely exist
at this level. High school graduation rates for
whites remained above 80 percent in the 1990s,
while rates for blacks stayed above 70 percent
after 1993. Although 1980 census figures showed
two-thirds of Hispanics completing high school,
from 1990 to 2000 the rates remained below 60
percent, reflecting the recent immigrant status of
many Hispanics. Asian and Pacific Islander men
have the highest levels—up to 88 percent com-
pleted high school in the 1990s—and women in
this category hovered around 80 percent.

Similar trends in college degree completion
show differences between the genders in racial
and ethnic groups. The gender gap is most ex-
treme for older adults (see Figure 2). Asian and
Pacific Islanders have the highest level of college
degree completion among U.S. groups, with
men around 32 percent and women above 15
percent. For other older men, whites have a col-
lege degree completion rate of 23.2 percent,

while Hispanics are at 9.3 percent and blacks are
at 7.5 percent. For other older women, the fre-
quency of college completion is: whites, 12 per-
cent; blacks, 8.3 percent; and Hispanics, 5.3
percent.

Although 30 percent of older adults (com-
pared to 10 percent of younger adults) in the
United States still lack a high school degree, the
education gap is shrinking rapidly. A gap persists
at the higher-education level due to an expan-
sion of opportunities since the mid-twentieth
century, and minor regional differences persist.
High school completion levels for those age
twenty-five and over were highest for the Mid-
west (87 percent) and lowest for the South (82
percent). When baby boomers reach retirement,
the education gap will begin to close. Older peo-
ple in Europe and Japan are generally not as ed-
ucated as their counterparts in the United States.

Differences remain for members of minority
groups in the United States, but these are not
uniform. Non-Hispanic blacks have a lower level
of educational attainment by all measures,
though the rate for black women exceeds that of
black men. Asians have the highest education
rates, while Hispanics are often the least educat-
ed at all ages, despite both these groups having
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A foster grandparent volunteers at an elementary school. (Photo by Teresa Wegener.)

recent immigrant status. These cultures are
more patriarchal and strongly favor the educa-
tion of men. Elizabeth Vierck reports that, in the
United States, one in ten people over age sixty-
five speaks a foreign language at home. Gender
differences for older adults persist in Asian and
non-Hispanic whites, although they appear to be
fading. In the developing world, however, edu-
cation levels among older women are generally
low or nonexistent.

The impact of education

Education is a significant factor in aging. It
is modestly related to income and strongly relat-
ed to occupational prestige, both of which lead to
better health care throughout life, a key to the
enjoyment of later years. Ronald Manheimer re-
ports that ‘‘education is associated with increased
participation in politics and the electoral process,
more aggressive health-seeking behavior, differ-
ent styles of consumerism, and the desire for life-
long learning’’ (p. 45). Further, ‘‘education must
prepare the individual not only for the tasks of
early and middle age, but for those of old age as
well’’ (Erikson, Erikson, and Kivnick, p. 336). Ar-
guing from a developmental perspective, Erik-
son, Erikson, and Kivnick advocate more
practical courses in public schools, and they

stress knowledge of the aging human body as an
aid in maintenance and long-range survival.

Education has been linked to maintaining
self-esteem, developing leadership abilities for
volunteer roles, and empowering older people as
health care consumers. Helena Lopata, famous
for her studies of widows, reminds us that educa-
tion helps people cope with loss. By providing
the skills to develop friendships and commit-
ments to voluntary associations, education links
people to sources of support during periods of
adjustment.

Health and economic dependency vary sig-
nificantly with educational attainment. Comfort
in interacting with doctors and adherence to
treatment regimens come from greater learning.
Obtaining work that supplies health benefits is
usually contingent on completing high school or
college. Having greater income for proper nutri-
tion and regular preventive health care is also as-
sociated with higher education. These factors set
up differences in longevity related to education.
Because racial, ethnic, and cultural heritage are
linked to differences in education and economic
resources, longevity varies by these categories as
well.

EDUCATION 401



Figure 1
Median Years of Education by Age

SOURCE: 1947, 1952 to 1998 March Current Population Survey, (noninstitutional population, excluding members of the
Armed Forces living in barracks); 1960, 1950, and 1940 Census of Population (resident population).
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Figure 2
Percent 65 Years and Over with Bachelor’s Degree or Higher Educational Attainment, by Racial-Ethnic
and Sex Status—March 2000

SOURCE: U.S. Census Bureau, Internet Release data, December 19, 2000 (www.census/gov/)

Lifelong learning

Interestingly, while years of education and
life have increased more than 150 percent since
1900, the percentage of life that Americans
spend in an educational setting has remained at
around 17 percent. People now participate in ed-
ucation in more mixed patterns, however, with
cyclical or blended variations occurring through-
out the life course. As the baby boomers aged
during the 1980s, there was a drop in the num-
ber of young people entering college, and many
community colleges began to open their doors to
older adults. The bulk of adults over sixty-five
are enrolled in community colleges, primarily
studying part-time in public institutions. Com-
puter technology and corporate downsizing also
sent many older adults back to school for retrain-
ing in the 1980s. Older women significantly out-
numbered older men in college and graduate
school at the end of the twentieth century.

The increase in leisure time in later life and
the explosion of higher education after 1950 fu-
eled the growth in life-long learning. Elderhostel
emerged in the 1970s to provide short-term (typ-
ically weeklong) educational opportunities for
people age fifty-five and older. It began with five
campuses and 220 participants in 1975, and in
2000 there were over 270,000 hostellers partici-
pating in over 10,000 Elderhostel programs in
over seventy countries. In 1988, twenty-four es-
tablished Institutes for Learning in Retirement
(ILRs) collaborated with Elderhostel to form the
Elderhostel Institute Network, a series of perma-
nent programs at sponsoring college and univer-
sity campuses involving noncredit courses and
activities staffed by older volunteers. In 2000
there were over 225 such ILRs in the network,
providing over 3,000 courses a term to 52,000
network members. In 1992 a service program
began with opportunities such as teaching
English, archaeological digs, and building af-
fordable housing throughout the world. In con-
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junction with the Institute Network, the typical
college campus offers three or four courses of
considerable variety and takes advantage of local
attractions with extracurricular activities during
the week of Elderhostel. A typical Elderhostel
week includes three different classes taught by
college professors and various field trips in the
evening to local interest sites. For example,
‘‘Music in the Big Band Era,’’ ‘‘The Many Cul-
tures of Texas,’’ and ‘‘Feminist Theology,’’ tours
at a local dairy farm, a lake outing, and a visit to
a historic house might constitute a week’s offer-
ings.

SeniorNet is an organization that began in
the 1980s to help older persons take advantage
of the information age. It focuses on computer
technology instruction and establishing learning
communities online. Through small lab sites,
often donated by businesses, volunteers teach
about computer software and the Internet. Ac-
cording to Mary Russell and Laura Ginsburg’s
report for the National Center on Adult Literacy,
SeniorNet’s success comes from characteristics of
good online learning communities: its learning
environment uses nonformal (and informal)
models of learning; it embraces a vision of adult
learning and development attuned to social, psy-
chological, and political dimensions; its instruc-
tional model is interactive and generative,
acknowledging the experience older learners
bring to classes; and its social construct supports
collective and participatory communication. Di-
versity and outreach remain special challenges.

Countless local programs are emerging in
response to the interest in involving older people
in formal education. Grants from the Funds for
the Improvement of Post-Secondary Education
(FIPSE) have helped traditional liberal arts col-
leges develop programs to stimulate young peo-
ple by involving retired professionals in regular
classes. Foster Grandparents programs and Re-
tired and Senior Volunteer programs place vol-
unteers in elementary schools for tutoring. Many
volunteer associations consider education a sig-
nificant part of their mission. AARP sponsors
driver education courses that assist older persons
with insurance deductions and improve road
safety.

Public policy has supported education for
older citizens through a variety of statutes enact-
ed since passage of the Older Americans Act of
1965. In addition to statutes addressing adult,
technical, vocational, and bilingual education,

various laws have supported older veterans, dis-
placed homemakers, and women. These enact-
ments stress the importance of education for
productive life and service.

The benefits of education are many. Older
adults know this and are pioneers in the new era
of lifelong learning. The education gaps between
young and old are becoming a thing of the past,
and a traditional age for learning is fading with
them.

JANET HUBER LOWRY

See also LEISURE; LIFE COURSE; VOLUNTEER ACTIVITIES

AND PROGRAMS.
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ELDER ABUSE AND NEGLECT
The American family has historically been

viewed as a sacrosanct institution for care of the
individual—the inviolate haven of love, safety,
and protection. Growing awareness of family vio-
lence, however, has shown this view to be faulty,
first with the ‘‘discovery’’ of child neglect and
abuse in the 1960s, followed by spouse abuse in
the early 1970s, and elder neglect and abuse in
the mid-1970s. Yet, Peter Stearns and Shulamit
Reinharz believe that family violence, in general,
and elder mistreatment, specifically, have existed
since the beginning of human history. Early ex-
amples of elder neglect and abuse include adult
sons killing their aged parents in Teutonic socie-
ties and Native American tribes abandoning their
elders when they can no longer travel (Sumner).

Acceptance of these historical facts as evi-
dence depends on one’s definitions of elder
abuse and neglect. The likelihood of disagree-
ment is considerable, since these concepts are
value-laden and typically trigger emotional re-
sponses before logical thought. In addition, the
perception of violence varies from society to soci-
ety, and culture to culture. William Sumner ar-
gues that either honor or destruction underpin
societies. When it is the former, older adults are
respected and honored, while with the latter they
are viewed as societal burdens which sap the
strength of the society. This negative view of
older adults sets the stage for ageism and mis-
treatment.

Although mistreatment of older adults is
probably not a new phenomenon, awareness that
some elders are mistreated and interest in
examining the problem are relatively new. Initial
professional recognition occurred almost simul-
taneously in Great Britain and America. In 1975,
G. R. Burston wrote of ‘‘granny bashing’’ and
Robert Butler described the ‘‘battered old per-
son syndrome.’’ In 1978 Suzanne Steinmetz
shared her ‘‘discovery’’ of battered elders. Over
the succeeding years as more cases were uncov-
ered, initial disbelief and denial have given way
to acknowledgment of the societal problems of

elder neglect and abuse. In the early 1980s, re-
searchers began to investigate elder mistreat-
ment, and the House Select Committee on Aging
began a series of public hearings around the
country.

Most of the early research, which viewed
elder neglect as a more benign subtype of elder
abuse, examined the extent and nature of elder
mistreatment among older adults living alone or
with family members, friends, or other relatives
and caretakers in the community. The prevailing
view was that elder mistreatment was a domestic
issue; it occurred within the family.

The early studies documented the existence
of elder abuse and neglect, but did not provide
clear or consistent information on the anteced-
ents, causes, or consequences, or on the charac-
teristics of the perpetrators or victims. For
example, many of the early researchers identi-
fied functional disability, impairment, or depen-
dence of the older adult as common correlates of
both elder abuse and neglect (Douglass, Hickey,
and Noel; O’Malley et al.; Steuer and Austin).
More recent studies, which employed compari-
son of elder abuse and elder neglect cases, have
found these characteristics are correlated with
elder neglect but not with abuse (Phillips; Pil-
lemer; Wolf). Some experts in the field believe
that elder neglect is not a subtype of elder abuse
(Fulmer and Gould; Hudson, 1986, 1991; Pedr-
ick-Cornell and Gelles). Yet most of the research
has included elder neglect as a subtype of abuse,
confounding the findings for these two main
forms of elder mistreatment. A few researchers
have addressed both in the same study but have
analyzed the results separately, providing evi-
dence that elder abuse and neglect are distinct
phenomena with differing risk factors and per-
petrators.

Definitions and types of abuse and
neglect

Since the definitions used by researchers and
in state statutes vary, one instance of agreement
is presented. In 1988, a three-round Delphi
study was conducted with a nationwide panel of
elder mistreatment experts to reach agreement
on the types of elder abuse and neglect and on
the definition of each type (Hudson, 1991).
These researchers, clinicians, educators, and pol-
icy makers produced a taxonomy of elder mis-
treatment (Figure 1) and theoretical definitions
of the eleven categories identified (Figure 2).
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Figure 1

SOURCE: © Margaret Hudson. Reprinted with permission.

Further, the panel made decisions about four
previously debated issues. First, that elder mis-
treatment is not limited to domestic violence, but
also includes mistreatment of older adults by
persons in professional and business roles that
connote trust, such as lawyers, doctors, nurses,
and nurses’ aides. Second, elder neglect and
abuse are distinct forms of elder mistreat-

ment that would be most effectively studied sepa-
rately. Third, intentional and unintentional
forms of both elder abuse and neglect exist,
and thus, intentionality is not an essential
characteristics of either but, rather, an interven-
tion issue. Last, dependence of the elder on
the abuser or neglector is not an essential charac-
teristic of either form, although it is commonly
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Figure 2
Theoretical Definitions

SOURCE: © Margaret Hudson. Reprinted with permission.

seen among victims of elder neglect (Hudson,
1991).

The five-level taxonomy produced was based
on perpetrator behaviors. Level I, violence in-
volving older adults, fits elder mistreatment into
the scheme of violence phenomena while distin-
guishing it from violence involving persons of
other ages. Level II, which is based on the rela-
tionship between perpetrator and victim, differ-
entiates elder mistreatment from two closely
related phenomena that involve harm to older
adults—self-mistreatment and crime against el-
ders by strangers. Level II also broadens the con-
cept of elder mistreatment beyond domestic
mistreatment to include professional mistreat-
ment of elders. Level III is based on the manner

in which the harmful behavior is carried out, that
is, by commission (abuse) or omission (neglect).
Level IV, based on the purpose of the destructive
behavior, promotes awareness that elder abuse
and neglect occur intentionally and unintention-
ally, and conveys the experts’ belief that detec-
tion can occur without the determination of
intent or placement of blame. Level V focuses on
the specific type of harmful behaviors involved in
elder neglect and abuse. Categories include theo-
retically distinct behaviors that often are not mu-
tually exclusive in actuality, so that a case may fit
into more than one category. For example, the
adult son who threatens and beats his mother
while stealing her money fits into the categories
of physical, psychological, and financial abuse; an
adult daughter who has the needed resources
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but allows her frail mother to unsafely live alone
in an unmaintained home and to become isolat-
ed, malnourished, and injured from falling fits
into the categories of physical, social, psychologi-
cal, and financial neglect (Hudson, 1991). As the
taxonomy levels proceed from general to specif-
ic, definitions of the more specific forms of ne-
glect and abuse build from the general ones.

Elder neglect is the careless, indifferent, or
malicious lack of attention by a designated or im-
plied caregiver that results in harm from an
elder’s basic human needs not being met. This
lack of action, or omission, makes neglect less
tangible and more amorphous than elder abuse,
because abuse is typically seen as an act of com-
mission, or the misuse of power and/or the use
of force, such as beating, shoving, confining,
threatening, or belittling an elder. Because ne-
glect is a lack of action, it is often not recognized
until its cumulative effects are seen on the elder.
Acts of neglect range in severity from intermit-
tent inattention to an elder’s daily fluid intake to
total abandonment of an incapacitated elder.
While the dynamics of elder neglect are different
from those of abuse, the effects on the elder can
be equally dire—premature death that is due to
malnutrition, dehydration, untreated medical
conditions, hypothermia, imposed immobility,
and so on—rather than death from injuries due
to assault. Although neglect is the most common
form of elder mistreatment, surprisingly, it is also
the form that has been given the least attention
by researchers. Therefore, we know far less
about elder neglect per se than we do about elder
abuse. While both healthy and frail elders of vari-
ous ages are abused, it is frail elders of advanced
age—eighty years and older and dependent on
others for their basic care—who are most at risk
for neglect.

Incidence and prevalence

Determining the incidence and prevalence
of elder abuse and neglect is very difficult, mainly
because most cases are not known to anyone out-
side of the situation. Also, differing definitions of
abuse and neglect, reporting agencies not keep-
ing adequate information, and important differ-
ences in study methods have made reliable data
elusive. While the actual incidence and preva-
lence of elder mistreatment in domestic and in-
stitutional settings is unknown and can only be
estimated, all of the studies clearly indicate that
most cases are unreported in spite of mandatory

reporting laws in all fifty states. Nevertheless, es-
timates from five studies provide some indica-
tions of the extent of elder neglect and abuse.

From interviews with community-dwelling
elders in Boston, Pillemer and Finkelhor estimat-
ed that yearly in Massachusetts some 3.2 percent
of older adults are physically or psychologically
abused or neglected by their caregivers (financial
and social abuse and self-neglect were not includ-
ed). Yet only one in every fourteen of these cases
came to professional attention in spite of the
state’s mandatory reporting law. In their survey
of nurses and nurses’ aides from area nursing
homes, Pillemer and Moore found that 36 per-
cent of the staff had seen at least one incident of
a resident being physically abused in the previ-
ous year, while 81 percent had seen psychologi-
cal abuse. Most of this mistreatment did not get
reported to authorities. Another study, in which
older adults were interviewed, found that 7.5
percent of the respondents reported that they
had been physically, psychologically, socially, or
financially abused since turning sixty-five years
of age (Hudson and Carlson, 1998, 1999). If ne-
glect or self-neglect were added, the prevalence
rate would be higher.

Tatara conducted a survey to estimate the
national incidence of domestic elder mistreat-
ment. Based on data from only twenty-nine
states, he estimated that 735,000 elders were vic-
tims of abuse or neglect during 1991, while an-
other 842,000 were victims of self-neglect. He
also found that only 14.4 percent of these cases
of mistreatment were reported to protective ser-
vices agencies. The National Elder Abuse Inci-
dence Study (Takamura and Golden) included
reported and unreported cases of abuse, neglect,
and self-neglect. The findings suggested that
some 551,011 adults over the age of sixty living
in domestic settings (institutional mistreatment
was not included) were abused or neglected dur-
ing 1996, and for every reported case of mistreat-
ment, approximately five went unreported.
Neglect was the most common form of mistreat-
ment found, followed by psychological abuse, fi-
nancial abuse, and physical abuse. As compared
to their composition in the older adult popula-
tion, women were disproportionately represent-
ed in all the abuse categories, and men were
disproportionately found in the abandoned
group. The neglect cases showed a more propor-
tional distribution between men (40 percent) and
women (60 percent).
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Victim and perpetrator characteristics

Some studies have addressed specific types
of elder abuse and/or neglect to identify the char-
acteristics associated with each. The findings
from these studies produced three distinct pat-
terns of victim and perpetrator characteristics.
Victims of both physical and psychological elder
abuse were found to be both men and women
who were young-old (sixty-five to seventy-four
years), married, more independent in activities
of daily living but in poor emotional health with
low morale, in troubled marriages, living with
others, lacking confidants, and socially isolated.
Their perpetrators were often spouses who had
histories of mental illness or problems, had
abused alcohol, had a recent decline in mental
and/or physical health, were dependent on and
lived with the victim, and had experienced re-
cent stress. The perpetrators’ characteristics and
the quality of the abuser-victim relationship were
more related to the abuse than the victims’ char-
acteristics, which left victims with few resources
for dealing with the abuse.

Participants in material abuse, or exploita-
tion, had a different set of characteristics. Victims
tended to be unmarried (widowed, divorced, or
never married), older women or men who lived
alone and had problems with money manage-
ment and transportation. They lacked adequate
social supports or confidants. Health problems,
poor morale, and/or depression limited their ac-
tivities. Their perpetrators tended to be younger,
distant relatives or nonrelatives who abused alco-
hol and had physical or emotional problems.
They did not live with the victims but were finan-
cially dependent on them. In material abuse, the
victims’ characteristics seemed to make them vul-
nerable to perpetrators who could not function
independently (Anetzberger, Korbin, and Aus-
tin; Pillemer; Podnieks; Wolf, Godkin, and Pil-
lemer).

In contrast to elder abuse, in which perpetra-
tor characteristics seem to be most relevant, the
victims’ characteristics seem to be most relevant
to elder neglect. Based on studies that compared
abuse with neglect, neglect victims were more
often old-old (eighty years and older), widowed,
disabled women who were dependent on care-
givers due to poor health and physical and/or
mental impairment. Often they lived with the
person who neglected them and had few other
people in their social networks. The male and fe-
male perpetrators were family members and un-

related caregivers who had experienced losses in
their own support system, and viewed the elder
as the source of stress (Podnieks; Wolf, Godkin,
and Pillemer).

Prevention and intervention

Research has yet to adequately address these
aspects of elder mistreatment. One of the most
established programs serving mistreated elders is
the Elder Abuse Project sponsored by the Victim
Services Agency at Mt. Sinai Hospital in New
York directed by Risa Breckman (Breckman and
Adelman). Breckman is also the codirector of the
Elder Abuse Training and Resources Center,
which provides training, technical assistance, and
case consultation services to organizations
through out the country. Rosalie Wolf and Karl
Pillemer present four of the best practice mod-
els—a multidisciplinary case conference team
from San Francisco, a volunteer advocacy pro-
gram from Madison, Wisconsin, a victim support
group from New York City, and a master’s de-
gree adult protective services track in social work
in Hawaii. They also address some of the com-
mon problems faced by community agencies that
deal with elder mistreatment cases—the frag-
mented human services system, the resistance
and reluctance of victims to accept services, and
the shortage of trained personnel.

Effective intervention in elder mistreatment
cases is often difficult to accomplish. First and
foremost, since many mistreated elders are com-
petent adults they have the right to refuse assis-
tance even when it is obviously needed. Many of
them deny that abuse or neglect is occurring or
refuse any assistance offered, often due to em-
barrassment or fear of retaliation. Only when an
older adult is ruled mentally incompetent by a
court and a guardian is appointed can interven-
tion be instigated without the elder’s consent.
Second, in many communities the resources
needed for intervention are nonexistent or very
limited. Sometimes the only option available is to
remove the elder from his or her home. Yet both
abuse and neglect also occur in rest and nursing
homes. So for some elders the treatment is worse
than the original problem. Third, the care of
mistreated elders typically requires a multidisci-
plinary team of health care and human services
providers who are well trained regarding the
needs of older adults and the needs of abused or
neglected elders, and who can address their
medical, social, psychological, housing, and legal
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needs. Fourth, since very little research has been
done on elder mistreatment intervention, in-
cluding which strategies produce the most effec-
tive and efficient outcomes, practitioners have
little evidence-based information to guide them
in caring for these elders. Last, funding has been
very limited for instituting or maintaining new
initiatives for managing mistreatment cases.

Theoretically speaking, the prevention of
elder abuse and neglect will require that ageism
be eliminated in our society, and that we restore
respect for and honor to our older adults. In ad-
dition, it will require that we educate everyone
about aging, instill the value of people over mate-
rial objects, and establish the resources needed to
provide quality care for our aged members. Em-
pirically speaking we do not yet know how to ef-
fectively prevent or intervene in elder abuse or
neglect cases. Very little research has been done
on these aspects of elder mistreatment, and there
is very little outcome or programmatic evalua-
tion data. Therefore, clinical judgment typically
guides prevention and intervention. Until sound
research addresses these important aspects of
elder mistreatment, this will continue to be the
case.

MARGARET F. HUDSON

See also AGEISM; CRIMINAL VICTIMIZATION.
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ELDER MISTREATMENT
See ELDER ABUSE AND NEGLECT

ELECTROCONVULSIVE
THERAPY

Electroconvulsive therapy (ECT) involves
the use of a brief electrical current to produce a
seizure in the brain. Many studies have shown
ECT to be an effective treatment for severe psy-
chiatric disorders, particularly major depressive
disorders. ECT is believed to work by regulating
neurotransmitter systems in the brain, the same
way other somatic (physical) psychiatric treat-
ments (including medications) work.

Historical origins

ECT was discovered in Europe in the first
part of the twentieth century. In 1934, a Hungar-
ian psychiatrist, Ladislas von Meduna reported
on the successful use of a chemical product, cam-
phor, to induce epileptic seizures (convulsions)

in a series of patients with schizophrenia. This
form of convulsive therapy was found to be effi-
cacious but extremely unpleasant. Four years
later, the Italians Ugo Cerletti and Luigi Bini
used electricity to induce seizures.

ECT was first used in the United States in
1940, and within a few years it became widely
used. Following the development of effective
psychiatric medications in the 1950s, the use of
ECT and other somatic psychiatric treatments,
such as psychosurgery, decreased markedly.
However, a number of studies have shown that
some patients who do not respond to medica-
tions can be treated successfully with ECT. As of
2000, it was estimated that about 100,000 Ameri-
can patients with severe psychiatric disorders
were treated annually with ECT.

Indications

Over the years, ECT equipment and tech-
niques have been perfected, and recent scientific
studies have confirmed that ECT is an extremely
safe and effective treatment. However, in large
part due to its negative and sensational portrayal
in the media, ECT remains a controversial treat-
ment. As a result, it is usually used when pharma-
cotherapy (drug treatment) has been ineffective
or poorly tolerated. Nevertheless, ECT can be
used as a first-line treatment when a rapid re-
sponse is needed—for instance to treat an active-
ly suicidal patient; a depressed patient refusing
fluids, food, or medications; a patient that pres-
ents with a recurrence of a disorder that has re-
sponded to ECT but not to medications in the
past; or a patient that requests to be treated with
ECT rather than medications.

ECT is mostly used to treat severe depressive
episodes associated with recurrent depression,
bipolar disorder (manic-depressive illness), or
due to general medical conditions. ECT can also
be used to treat other conditions when they have
not responded to pharmacotherapy or when
rapid treatment is needed; such conditions in-
clude manic episodes; schizophrenia and other
psychotic disorders; catatonic states of any cause;
or prominent depressive symptoms associated
with Alzheimer’s disease and other dementias. In
rare instances, ECT has been used to treat other
psychiatric disorders and some physical disor-
ders (e.g., treatment-resistant Parkinson’s dis-
ease). Older patients with severe depression
often present with psychosis, suicidal thoughts,
or refusal of food and fluid requiring rapid treat-
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A woman undergoes electroconvulsive therapy at Duke University Medical Center. (Photo Researchers, Inc.)

ment. Thus, while age does not constitute an in-
dication for, or a predictor of, favorable response
to ECT, older patients are particularly likely to
meet the current indications for ECT.

Risks

While there are no absolute contraindica-
tions to ECT, it should not be used when its asso-
ciated risks outweigh its potential benefits.
During the ECT procedure, intracranial pres-
sure, heart rate, and blood pressure (and thus
myocardial demand in oxygen) are increased. As
a result, ECT should be avoided in patients with
brain tumors, vascular aneurysms, recent myo-
cardial or cerebral infarction, and severe pulmo-
nary disease. Poor health status, rather than
advancing age, increases the risk for the rare but
potentially severe physical complications associ-
ated with general anesthesia and ECT, such as
cardiac arrhythmias, aspiration pneumonia, spi-
nal compression fractures, or mouth injury.

ECT does not appear to impair the ability to
learn and retain new information and it is usually
associated with subjective cognitive improve-
ment. However, ECT may cause some objective
cognitive impairment. This impairment typically
consists of a transient inability to retrieve some

memories, in particular for events occurring
during the few months preceding or following
the ECT course. In addition to these transient
memory deficits, many patients also experience
permanent memory loss for events occurring
during the course of treatment, particularly
events on treatment days. Cognitive impairment
can be minimized with the use of the proper ECT
techniques.

Elderly patients are at greater risks for pro-
longed confusion and even delirium, particularly
when they suffer from a degenerative or vascular
dementia. However, elderly patients presenting
with a dementia syndrome associated with de-
pression may experience a dramatic improve-
ment in cognition when they are treated with
ECT. Thus, cognitive impairment should not
constitute by itself a contraindication to ECT.

Procedures

Typically, a course of ECT consists of a total
of six to twelve treatments given over two to four
weeks, with two or three treatments per week. All
treatments are given under general anesthesia
with patients being oxygenated and closely moni-
tored. Once patients are asleep, they are given a
paralyzing agent so that they can experience a
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seizure in their brain without motor convulsions.
Two electrodes are then applied to the scalp and
a brief controlled current is circulated from one
electrode to the other through the patient’s skull
and brain. To minimize risks of confusion, treat-
ment is usually initiated in older patients with
unilateral ECT (i.e., with placement of both elec-
trodes over the right-sided nondominant hemi-
sphere). Regardless of electrode placement, a
brief-pulse, square-wave current is now routinely
used, since its efficacy is similar to a sine-wave
current but it is less likely to induce significant
adverse cognitive effects. Similarly, optimization
of current intensity, based on a systematic deter-
mination of each patient’s seizure threshold, has
been shown to improve efficacy and to decrease
cognitive impairment. ECT is typically discontin-
ued once a patient’s mood is back to baseline or
when it reaches a plateau after two consecutive
treatments. Once the acute course of ECT is com-
pleted, the majority of patients are given psychi-
atric medications to maintain their improvement
and prevent relapses. In a small number of se-
lected patients who exhibit a good response to
ECT but relapse rapidly despite adequate contin-
uation pharmacotherapy, the use of ECT can be
continued. Typically, this consists of ECT given
on an outpatient basis every two to four weeks for
several months or years.

BENOIT H. MULSANT, M. D.

See also ANTIDEPRESSANTS; DEPRESSION.
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EMERGENCY ROOM
The hospital emergency department has be-

come a very important access point for health
care for elderly persons and this trend will likely
continue. The emergency room serves as the site
of hospital entry for many patients, with sched-
uled admissions largely restricted to elective sur-
gical procedures. Elderly patients are more likely
to enter the hospital via the emergency room
than younger patients (Sanders). Typically, the
overall hospital admission rate from an emergen-
cy room will be 10 to 30 percent, but admission
rates in the population over sixty-five may ex-
ceed 40 percent.

Due to twenty-four-hour availability and the
access to hospital-based technology, the emer-
gency room has become an attractive site for pa-
tients with nonemergency medical problems.
Call sharing by primary care physicians and their
relative decline in numbers may result in in-
creased emergency department use, although el-
derly persons are more likely to have a personal
physician than are younger patients.

The emergency room has also become a safe-
ty net when a smooth transition from one health
care facility or state of health is disrupted. With
reductions in hospital length of stay, and the
general patchwork of available home care, the
emergency room has reluctantly assumed this
role.

Numerous studies have confirmed the ap-
propriateness of emergency room utilization by
the elderly population (Gold and Bergman). El-
derly adults tend to have multiple medical condi-
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tions, atypical presentation of common diseases,
and significant issues in caregiver support, re-
quiring complex assessment in the emergency
room and high admission rates to hospital. Use
of emergency medical services (ambulances) is
also higher in the elderly population (Moir et
al.). Although concerns have been raised about
the appropriate use of ambulance services, often
there are few alternatives for elderly adults be-
cause of limited transportation services, mobility
problems, and the decline of the primary care
physician house call.

The emergency room visit—what to
expect

Due to high visit volumes, all emergency
rooms utilize a triage system to sort patients by
severity of illness or injury. This system inevita-
bly results in waiting periods, especially for those
with less acute problems. This can be frustrating
for patients and family. Attempts should be made
to make the emergency room environment more
receptive to the needs of the elderly patient. A
visit to the emergency room may be a key deci-
sion point in the health care of an elderly person.
The decisions made during this visit may result
in hospital admission, consideration of admission
to a long-term care facility, or significant alter-
ations in the home environment.

The medical history is a key component to
the evaluation. This can be challenging and time
consuming in a busy emergency environment.
Obtaining a collateral history from family mem-
bers, consulting with the primary care physician,
and a review of all health records are critical. A
precise review of current medication is impor-
tant due to the high rate of polypharmacy in el-
derly persons and should include the use of over-
the-counter medication.

Communication may be difficult due to cog-
nitive deficits and reduction of hearing. A digni-
fied approach to history taking cannot be
overemphasized, since the Emergency Depart-
ment is a confusing and frightening place for
many patients. Use of a mental status screening
tool such as the Mini-Mental Status Exam is a
valuable tool to guide further evaluation (Moir et
al.).

The physical examination needs to be thor-
ough due to the often nonspecific symptoms of
serious illness in elderly patients. Important fea-
tures include a focused cardiovascular exam, ab-

dominal assessment, skin exam for evidence of
cellulitis or skin ulcers, and an assessment of joint
mobility (Wofford, Schwartz, and Byrum). Per-
haps the most important part of the physical
exam is observation of the ability to stand and
walk independently. Many elderly patients live
alone. If a patient cannot stand and walk, they
cannot be safely discharged from the emergency
room without significant additions of home care
resources, usually beyond the scope of most cur-
rent programs.

Due to the presence of many chronic medical
conditions and high medication use, the use of
laboratory and other tests such as x-rays is an im-
portant component of the emergency evaluation.
Testing for low blood, blood sugar, and kidney
function are routinely done. The high rate of
osteoporosis means that x-rays should be re-
quested liberally to detect fractures. Often a CT
scan (brain x-ray) is necessary to determine head
injury after a fall, or change in mental condition.
The need for additional testing may prolong an
emergency room visit but will help to make the
correct disposition decision (Sinclair, Svendsen,
and Marrie).

The disposition decision in the emergency
room for an elderly patient is perhaps the most
complex in emergency medicine. A functional
approach must be made since often a definitive
diagnosis cannot be made. Consideration of
home support and social factors is paramount.
The emergency room must act as a patient advo-
cate due to the reduced availability of hospital
beds, and fragmented home care resources. Pa-
tients and family need to be active participants in
these decisions.

Many progressive emergency rooms have
now added resources such as a discharge plan-
ning nurse and social workers to attempt to im-
prove care for the elderly patient (Boyak and
Bucknum). Traditional home care programs
have limited use in the emergency department
setting because of the length of time required for
intake and limited resources available to individ-
ual patients. Home care programs specifically
designed for the emergency department (often
called Quick Response Programs or QRPs) in-
clude a rapid emergency department intake, and
front-end loading of resources, including nurs-
ing, home support, rehabilitation services, and
pharmacy support, to enable the safe discharge
of patients who would have been admitted to
hospital (Weir et al.).
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Another recent innovation in emergency
room care is the provision of a multidisciplinary
geriatric assessment team for consultation (Gold
and Bergman). This team may complete assess-
ments in the emergency room or in the home en-
vironment and provide follow-up and admission
to geriatric day hospitals or other programs. In
conclusion, a visit to the emergency room is an
often unavoidable event for an elderly person.
Hopefully, a better understanding of its crucial
role in health care decisions will assist patients
and families during this stressful period.

DOUGLAS E, SINCLAIR, M.D.

See also ASSESSMENT; BALANCE AND MOBILITY; GERIAT-

RIC ASSESSMENT UNIT; HOME VISITS.
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EMOTION
The term emotion or affect is used to refer to

a broad class of behaviors that include facial and
vocal expressions as well as neurological and
physiological patterns. The term feeling refers to
the subjective experience of emotion—which
may last seconds or minutes—and the term mood
involves feelings that last over a protracted peri-
od of time. The scientific study of emotional be-
havior, feelings, and moods has a relatively short
history, and the study of emotion and aging has
had even a more limited history. Fortunately,
during the last two decades of the twentieth cen-
tury, the field of psychology began to accumulate
a great deal that is of importance to understand-
ing emotion and the aging process.

Historical perspective

For most of recorded time, at least in the
Western world, the vast majority of people, in-
cluding scientists, regarded emotion as the an-
tithesis of reason or rational thought. Emotion
was also associated with being female—the other
gender being ruled by logic. Furthermore, emo-
tion was seen as a disruptive force in life, to be
harnessed and controlled. Because of these im-
plicit assumptions and stereotypes, emotion was
not regarded as a fit topic for scientific research
until Charles Darwin began to record the emo-
tional expressions of animals and humans late in
the nineteenth century and noted their evolu-
tionary significance. His works introduced the
idea that there were certain basic emotions and
that emotions served adaptive functions—that is,
that they were essential to survival rather than
something that interfered with it. These basic
emotions include anger, fear, sadness, disgust,
shame, contempt, joy, interest, and surprise.

In the early part of the twentieth century, the
behaviorist John Watson began using laboratory
studies to examine the basic or fundamental
emotions in human infants. Although he be-
lieved, along with Darwin, that certain emotions
were innate, his studies showed that emotional
behaviors were responses that could become
‘‘conditioned’’ and thus shape the personality of
the child. However, his work did little to redeem
the value of emotions in the mind of the public
because he shared the view of most of his con-
temporaries that emotions caused pathological
problems and needed to be constrained. In fact,
in his popular childrearing guide of 1928, Psycho-
logical Care of the Infant and Child, he urged par-
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ents to strictly control their displays of affection
toward their children and to engage in behaviors
designed to ensure that children would dampen
or suppress their emotions.

After a small flurry of research inspired by
Watson’s work, the field lay relatively dormant
until the late 1970s. At this time, the theoretical
contributions of Silvan Tomkins, Carroll Izard,
Paul Ekman, and Robert Plutchik sparked a new
wave of research on the emotions. These theories
stressed the unique motivational, expressive,
physiological, neurological, and feeling states of
the basic emotions. They also repeated and am-
plified Darwin’s notion that emotions are funda-
mentally adaptive, though of course certain
conditions could lead to more problematic be-
haviors such as depression or anxiety disorder.
The new surge of research inspired by these the-
ories led to fresh insights on the role of emotion
and moods on cognition, memory, personality,
and interpersonal process; there was also a good
deal of research on how emotional expressions of
infants and children changed over time and how
children learned to talk about their emotions.

Research on emotional development in
adulthood and aging accumulated more slowly.
In some of the early studies before the 1980s, the
general impression of both the lay public and de-
velopmental psychologists was that aging was ac-
companied by a blunting of the emotions; people
also thought that there was a drift toward
negative affect over the adult years. However,
this impression was based largely on studies of
institutionalized persons and therefore hardly
representative of the population at large, since,
both then, as well as presently, only about 5
percent of the older population live in nursing
homes.

Work on affect and aging that began in the
1980s took an entirely different approach. It
started to examine emotion as a life course pro-
cess, and the work on older adults at the upper
end of the life span was based on persons living
independent lives in their own communities. By
the end of the twentieth century, there was a sub-
stantial corpus of theory as well as research map-
ping continuities and changes in emotion over
the adult life course. The key figures in the field
include Laura Carstensen, Caroll Izard, Gisela
Labouvie-Vief, Powell Lawton, Carol Malatesta
Magai, and Richard Schulz. The bulk of this liter-
ature has centered on issues of continuity and
change in physiological patterns, expressive be-

havior, feeling states, emotion regulation, and
emotion traits.

Emotions over the life course

Most of the research on continuities and
change in emotional patterns during the adult
years shows that the fundamental properties of
the emotions remain relatively stable. However,
there are also subtle changes.

Physiological patterns. The emotions are
linked to certain anatomical sites in the brain
such as the amgydala and to neurological and
neurochemical processes that govern the auto-
nomic nervous system. The chief way that psy-
chologists have studied the physiological aspects
of emotion involves monitoring the autonomic
nervous system during states of emotional arous-
al. Although there has been a good deal of work
on the physiological aspects of emotion during
the latter decades of the twentieth century, re-
search on adult development and aging is partic-
ularly meager. In one study that is relevant
(Levenson, Carstensen, Friesen, and Ekman,
1991), participants were asked to participate in
two emotion evoking conditions while their skin
conductance, heart rate, and other physiological
measures were monitored: to recollect and relive
salient emotional events, and to make facial ex-
pressions of emotion. The researchers found that
older people showed the same emotion-specific
pattern of response as younger individuals,
though the magnitude of the response was less
pronounced in older subjects. That is, older peo-
ple showed smaller increases in heart rate for
anger, fear, and sadness. Nevertheless, the older
participants reported the same degree of subjec-
tive emotional experience. In another relevant
study (Levenson, Carstensen, and Gottman,
1994), where younger and older couples were
asked to talk about neutral, problem, and pleas-
ant situations with their spouses, the older cou-
ples had smaller heart rate increases and greater
lengthening of pulse transmission time to ear, in-
dicating less physiological reactivity.

A much larger body of literature has exam-
ined whether emotion inhibition—the deliberate
attempt to suppress emotional feelings or ex-
pressions—alters physiological reactivity in
adults. The literature indicates that emotionally
inexpressive individuals are more physiologically
reactive than expressive persons, though this
does not necessarily mean that inexpressive per-
sons deliberately inhibit their emotions. There is
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also literature indicating that the chronic inhibi-
tion of some emotions, particularly anger or hos-
tility, is linked to essential hypertension and
coronary heart disease. However, these corre-
lational studies do not necessarily mean that
emotion inhibition causes disease. Emotion-
expressive or inhibitory patterns and health may
both be influenced by a third factor such as ge-
netic background. Experimental work helps clar-
ify the pattern. Indeed, laboratory studies in
which participants are asked to deliberately sup-
press their emotions while physiological mea-
sures are monitored, have shown that inhibition
is associated with a number of changes in physio-
logical measures and that the changes are emo-
tion specific. For example, the inhibition of the
visible expression of disgust causes an increase in
parasympathetic arousal, as indexed by in-
creased skin conductance and decreased finger
pulse amplitude; in contrast, suppression of sad-
ness expressions leads to cardiovascular activa-
tion. These findings have been obtained with
college-age research participants. There are as
yet no experimental investigations examining
the effects of emotion inhibition in older respon-
dents. Nor is it known what the consequence
might be of a lifetime pattern of emotion inhibi-
tion, though it has been argued that if inhibition
requires a form of ‘‘work,’’ then prolonged or re-
peated efforts at inhibition may cause wear and
tear on bodily systems and result in disease.

Expressive patterns. There is a more sub-
stantial body of literature concerning expressive
behavior, almost all of it having to do with facial
expressions of emotion; this literature goes be-
yond the study of the association between facial
expressions and physiological reactions. For the
most part, the literature on facial expressions has
centered on changes in the expression of emo-
tion with development as well as changes in sen-
sitivity to the perception of emotion in others.

Changes in emotion expression. In early de-
velopment, facial expressions of emotion, which
are innate and gradually unfold during the
opening months of life, become more modulated
and take on the characteristics of family and cul-
ture. In general, expressive behavior becomes
more conventionalized, and this includes a
dampening of expressive behavior; these
changes are well in place by adolescence. But
there are also changes during the adult years.
For example, one study showed that when emo-
tional memories were prompted and subjects
asked to relate their experiences, older adults

were more facially expressive in terms of the fre-
quency of emotional expressions than younger
individuals across a range of emotions, as detect-
ed by an objective facial affect coding system (Ma-
lalesta-Magai, Jonas, Shephard, and Culver,
1992). In another study, researchers also found
that the expressions of older adults (women in
this case) were more telegraphic in the sense that
their expressive behaviors tended to involve
fewer regions of the face, and yet more complex
in that they used more blended or mixed expres-
sions when recounting emotional events (Mala-
testa and Izard, 1984). These changes, in part,
account for why the facial expressions of older
adults are more difficult to read.

One of the other changes that comes with
age that make older faces more difficult to read
involves the wrinkling of the facial skin and the
sag of facial musculature. What is particularly in-
teresting is that the pattern of wrinkling is so dif-
ferent across individuals. Of course, part of this
is due to biologically based aspects of aging, but
individual differences also appear linked to per-
sonality process. One study (Malatesta, Fiore,
and Messina, 1987) was able to show that facial
patterns were related to dominant personality
characteristics. For example, persons who tend-
ed to experience contempt frequently, had facial
expressions that looked contempt-like, even
when they were attempting to pose other kinds
of emotion—that is, the contempt that was domi-
nant in their personalities tended to leak
through and contaminate the clarity of the posed
expressions.

Other studies have looked at expressive be-
haviors in late life and under conditions of de-
mentia. These studies, using observational
methods and objective coding of facial and bodily
expressions, indicate that for the most part the
expressive behavior of dementia patients resem-
bles that of nondemented older adults (Magai,
Cohen, Gomberg, Malatesta, and Culver, 1996).
The entire range of basic emotion expressions
can be detected, and recognizable facial expres-
sions of emotion are observed across the spec-
trum of cognitive deterioration, including the
most severely impaired, end-stage patients, al-
though there are changes with advancing intel-
lectual impairment. Of note, there is a lower
frequency and duration of happiness or plea-
sure, especially in the later stages of the disease.
These findings indicate that the ability to express
affect, as observed in interpersonal contexts, re-
mains intact during the course of one form of de-
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bilitating disease, dementia; in fact, sensitivity to
affect encoded in nonverbal communication may
be even more acute in dementia patients since
the neuronal fallout associated with dementia re-
leases cortical inhibitory control of the centers
that control emotion.

Emotion expressions seen in dementia pa-
tients appear linked to precipitating events in the
environment rather than constituting random
muscle movement patterns. For example, one
study showed that as patients—all of whom were
moderately to severely impaired—were observed
during a family visit, their faces expressed sad-
ness when their relatives prepared to leave
(Malatesta et al., 1996).

Changes in sensitivity to the expressive behav-
ior of others. A few studies have looked at po-
tential age-related changes in the ability to read
the expressive behavior of social partners. In one
study (Malatesta, Izard, Culver, and Nicolich,
1987), where older and younger individuals
were asked to identify negative and neutral facial
expressions, the older adults were significantly
less accurate than the younger participants. Simi-
larly, in another study, where young, middle-
aged, and older untrained ‘‘judges’’ attempted to
label the facial expressions of other young, mid-
dle-aged, and older women, the older women
did most poorly, but their performance was best
for older faces. This suggests that contact with
like-aged peers assists the process of understand-
ing the emotional messages of interactants.
Moreover, older individuals may have a greater
facility in discounting the ‘‘noise’’ of facial wrin-
kling so as to discern the essential emotional mes-
sages of older social partners.

A handful of other studies have examined
sensitivity to other nonverbal channels of emo-
tion expression. One study found an overall de-
cline in the ability of older adults to identify
specific emotions from vocal indicators (Allen
and Brosgole, 1993). In another case, where re-
searchers examined age-related differences in
the ability of adults to read emotion signals
through body movements and gestures, the
study found that while both younger and older
adults made accurate emotion identifications
well above chance levels, older adults made more
errors overall. They were especially inaccurate
with negative emotions, and were especially like-
ly to misidentify emotional displays as being neu-
tral in content (Montepare, Koff, Zaitchik, and
Albert, 1999). It must be noted, however, that the

actors who depicted the emotions were all young
adults, and if age congruence between sender
and receiver makes a difference, as one study
suggested, this research will bear replication.

In summary, the data on the expression and
perception of emotion across the life span indi-
cates that there are developmental trends indi-
cating increased complexity of facial expressions
in terms of greater idiosyncratic responses, in-
creased use of blended affect, and changes in fa-
cial musculature and skin elasticity, all of which
make it more difficult to read the emotional ex-
pressions of adults as they age. However, this is
compensated by familiarity with social peers.
Moreover, since expressive behavior does not
occur in a vacuum, but is typically accompanied
by verbal expressions of emotion, the above find-
ings do not suggest that older adults are at risk
for misinterpretation of their feelings. Indeed,
there is a small but substantive body of literature
indicating that older adults up through middle
age become more adept at describing their expe-
riences than younger adults, and that their de-
scriptions are more complex and nuanced; very
old persons, however, seem to show a decline in
this ability, though this may be a cohort effect,
that is, one related to the historical epoch in
which they were reared, rather than an aging ef-
fect per se. Persons born earlier in the twentieth
century were born during less child-centered
and permissive times and their parents were ex-
posed to the exortations of John Watson, who re-
monstrated against the open expression of
emotion and physical affection. In terms of the
perception of emotion in others, the slim litera-
ture that exists suggests that there may be de-
clines in the accuracy with which nonverbal
emotion signals are understood, though age con-
gruence between social partners may compen-
sate.

Feeling states. Research in this area has cov-
ered the frequency and intensity of emotion
states, as well as the quality of emotional feelings;
the latter have included the salience of emotional
stimuli and their ability to elicit emotional reac-
tions, hedonic tone (pleasure/unpleasure), dis-
crete emotions (anger, fear, sadness, etc.), and
emotional complexity (emotional/cognitive inter-
action).

Intensity. Although there are conflicting
data on changes in affective intensity with age, in
general, studies have indicated that there is no
substantive decline in affective intensity or the in-
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tensity with which a person experiences emo-
tions. This pattern holds true when adults of
different ages are asked to gauge whether the in-
tensity of their emotions has changed over the
years, when they report the intensity of their
emotional experiences as sampled randomly
throughout the day, or when they recount emo-
tional experiences in the laboratory.

Hedonic tone. In terms of general hedonic
tone, the bulk of the literature indicates that the
frequency or level of positive affect either re-
mains the same or increases over the adult years
until very late in life, when there is a decline. In
terms of negative affect, the most sophisticated
studies seem to indicate that there is a gradual
lessening of negative affect over the adult years
up to approximately age sixty, after which there
is a nonsignificant increase. The subtle changes
in positive and negative affect during late life are
likely linked to release from childrearing and
work roles—in the case of gains in happiness—
and chronic debilitating illnesses of old age as
well as the deaths of important intimates such as
spouses and friends—in the case of negative af-
fect.

Discrete emotions. Investigators have also
looked at changes in discrete emotions—that is,
the various emotions that comprise positive af-
fect and negative affect. This is the area of great-
est disparity in findings, largely due to the use of
different methodologies for assessing change
and stability in emotion, and in the range and
kinds of emotions sampled. However, one fairly
consistent finding stands out. Across a range of
studies, both cross-sectional and longitudinal in
nature, results indicate that there is a decrease in
the level and frequency of anger across the adult
years. The reason for this may relate to the func-
tional role of anger, which is to overcome obsta-
cles and barriers to goals. To the extent that age
brings with it changes in a reduction of blocked
goals, its prevalence should decline. Research
has also suggested that older adults shift from an
external to internal strategy to control feelings
associated with success and failure of goals. Rath-
er than acting on the environment—expressing
anger openly—they may use more internally
controlled responses such as positive reframing
or repression. Finally, as social networks narrow
and older adults depend on a fewer, more inti-
mate partners for their socioemotional needs,
the expression of anger may pose a threat to
these relationships.

In terms of emotional complexity, in memo-
ry tasks, narrative analyses of recollected emo-
tional experiences, and in experience-sampling
methodologies, research indicates that emotional
experience becomes more complex across the
adult years. In the experience-sampling work,
older adults report more mixed and bittersweet
emotions and more poignancy within the same
sampled moment. Older adults also orient to the
emotional significance of events more so than
younger adults. For example, when older and
younger participants were asked to recall narra-
tive material that they had read, older individu-
als recalled more of the emotional versus the
neutral material. In recounting emotional expe-
riences, young adults rarely refer to inner subjec-
tive feelings and are likely to describe their
experiences in terms of normative proscriptions;
middle-aged adults, in contrast, are able to ac-
knowledge complex feelings, are less influenced
by conventional standards, and can sustain feel-
ings of ambivalence and tension without needing
to resolve them immediately. Moreover, research
indicates that emotional complexity—the inter-
action between emotion and cognition and their
integration—appears to improve with age, al-
though the data also suggest that this trend peaks
during middle age, after which there is a decline.

In summary, emotions become more impor-
tant to individuals as they mature, they are better
at tolerating mixed feelings, and there is a deep-
ening appreciation of the emotional complexity
of the world both within and around the self. The
fact that these trends do not continue into old
age, at least on the basis of this research, may be
related to cohort effects and/or to changes in
emotional regulatory strategies, as discussed in
the next section.

Emotion regulation. Emotion regulation is
the ability to modulate feeling states and emo-
tional responses in reaction to emotional elici-
tors. People can moderate emotion by avoiding
emotionally charged situations, by cognitive
strategies such as denial and intellectualization,
or by engaging in processes that permit the cog-
nitive elaboration and integration of experience.
The literature suggests that there is an age trend
toward affective optimization or the tendency of
persons to actively create environments that per-
mit them to achieve a better mix of emotionally
stimulating versus insulating features. Older
adults also report greater abilities to control their
emotions and to moderate affective responses.
However, there are also distinct individual dif-
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ferences in terms of the tendency to dampen ver-
sus elaborate emotional experiences. One style,
which is responsible for maintaining an affective-
ly positive self core involves equilibrium-regulating
strategy; negative affect is dampened, lessening
the deviation from positive affect. In contrast, the
other style, an affect-elaborating strategy, permits
movement into a zone that is more chaotic or un-
stable; it tolerates and even seeks out a range of
experience and is therefore more flexible and re-
sults in the ability to integrate positive and nega-
tive affect. There may be a preference for affect
dampening strategies in old age, given greater
physical frailty and reduced energy reserves. If
so, this would explain why older persons seem
oriented toward actively avoiding conflict. An-
other means by which older adults accomplish
affective regulation involves the selective narrow-
ing of social networks. Both cross-sectional and
longitudinal studies show that adults shed more
peripheral relationships in later life, while retain-
ing those that are most intimate and emotionally
gratifying.

In summary, the literature on emotion regu-
lation indicates that there is increasing facility at
emotion regulation with age. Some of this is
achieved through an ability to tolerate and sus-
tain ambiguity and mixedness of experience and
to integrate positive and negative affect, while
some is due to active avoidance of emotionally
charged circumstance and the narrowing of so-
cial relationships.

Emotion in personality. As people mature
their personalities become more stable or crystal-
lized. That is, a young woman who is extroverted
is likely to be extroverted in later life as well; a
man who shows neurotic behavior in his thirties,
is likely to show these same features in his fifties
and sixties.

One personality dimension, sensitization/
repression, relates to the way in which persons
habitually attend to or avoid emotionally disturb-
ing or threatening stimuli. Repressors tend to
avoid or disattend to threatening stimuli or to
route them from consciousness, whereas sensitiz-
ers monitor the environment for the presence of
such stimuli. The literature indicates that these
tendencies are relatively stable over short peri-
ods of time; less is known about the stability of
these traits over longer stretches of the adult life
course, however, sensitization is related to trait
anxiety and thus stability for this characteristic
may be quite strong, as indicated in the literature
on trait emotion.

Many dimensions of personality have an af-
fective aspect to them. Some theorists have even
argued that personalities are organized around
distinctive affective patterns or emotional traits.
Indeed, on an informal basis, it is widely ob-
served that some individuals are more hostile
than others, some more somber, some more
ebullient, and so forth. The empirical research
on emotion traits has generated substantial sup-
port for this observation. These affective organi-
zations create emotionally biased ways of
processing the world that affect attention, per-
ception, memory, judgment, and other cognitive
processes, and also affect behavior and interper-
sonal process. Emotion traits for the broad di-
mensions of positive and negative affect, as well
as the specific mood states of anxiety, sadness,
and anger, among others, have shown substan-
tial stability over months and even years. Such
data suggest that emotional moods may repre-
sent enduring dispositions. However, these sta-
bility figures mask individual differences in
change. Sophisticated modeling procedures in-
dicate that there are substantial inter-individual
differences in longitudinal change over a num-
ber of years, at least when it comes to broad per-
sonality traits such as neuroticism and
extroversion; some people’s trajectory remains
level, others show increases, and still others show
decline. Inter-individual differences in the pat-
tern of personality change may as well hold for
more circumscribed emotion traits or aspects of
emotional organization, as suggested by a slim
but growing literature.

Given the evidence of both stability and
change, some commentators have suggested that
one of the more challenging jobs for today’s per-
sonality researchers is to account for the process-
es underlying personality change. Examination
of the factors that support personality change
have only begun, but two factors have emerged.
There is some preliminary evidence that severe
illness can precipitate personality change. Anoth-
er major precipitant appears to involve emotion-
ally charged events that involve interpersonal
process. Events associated with change include
psychotherapy, and participation in groups,
workshops, or retreats, where intense affiliative
relationships are experienced. One study
(Magai, 1999) tracked changes in adults’ emotion
traits and their perspectives, goals, personality,
feelings, and ways of relating to others over an
eight-year period, using personality scales, as
well as self-reports and observer reports. There
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was evidence of both stability and change. Emo-
tion traits tended to remain stable, although indi-
vidual differences were also in evidence. An
aggregate measure of personality change in
terms of ratings on feelings, attitudes, and goals,
indicated that change was associated with posi-
tive and negative interpersonal life events includ-
ing marriage, divorce, and death of loved ones.
Change was unassociated with other emotionally
charged high and low points in people’s lives
such as job losses, career advances, changes in
residence, and more distant social relationships.

In summary, there is substantial support for
the stability of emotion traits in personality when
mean level or aggregate data are examined.
When individual trajectories are examined, we
find more evidence of inter-individual variation,
with some persons evidencing no change, other
showing increments or decrements. It is now
clear that structural change in personality, in-
cluding aspects related to emotional organiza-
tion, is possible under certain circumstances.
Experiences with acute or chronic illness is one
such precipitant, and emotionally charged inter-
personal encounters is another. However, a full
description of the causes, the process, and the
types of affective change have yet to be charted.

Summary

This entry covered the issue of continuity
and/or change in aspects of emotional develop-
ment over the life course of adults, including
physiology, expressive behavior, subjective expe-
rience, emotion regulation, and emotion traits.
The substantial literature that accumulated over
the last two decades of the twentieth century,
during an upsurge of research on emotions in
the adult years, indicates that emotional capaci-
ties remain functional across the life span. There
are, however, some changes, refinements, and
upper boundaries to emotional development.
The literature indicates that physiological pat-
terns remain relatively unmodified, though the
amplitude of responses appear somewhat re-
duced. In terms of phenomenology, however,
the subjective aspects remain relatively intact in
terms of intensity, hedonic balance, and frequen-
cy of distinct affective experiences. Changes in-
clude a decrease in the level and frequency of
anger, which is a robust finding across cross-
sectional and longitudinal studies. The data also
indicate a curvilinear function with respect to
emotional complexity, with a peak in middle age,

although there are strong individual differences
as well; complexity appears to undergo a change
in later life, with a preference for positivity over
complexity, though it is not yet clear that this is
a true developmental change or an artifact of the
fact that work on affective complexity has relied
only on cross-sectional studies. Expressive behav-
ior becomes more nuanced and complexly tex-
tured. In terms of the perception of affect, the
ability to read emotional signals of a facial, vocal,
or bodily nature may become less accurate with
age, although it is difficult to ascertain with cer-
tainty since, again, the studies involved have
been cross-sectional rather than longitudinal.
The literature also suggests that people become
more comfortable with their emotional selves as
they age, that they are more likely to acknowl-
edge their emotional states and to recognize and
acknowledge the mixedness of affective life.
Emotions apparently become more complex and
experienced more keenly, even as emotion regu-
lation capacities in general improve, in the sense
that there is greater affective control in maintain-
ing positive states and avoiding negative states.
The organization of emotion in personality is a
relatively enduring trait, although also respon-
sive to environmental challenge, at which point
both positive and negative transformations may
evolve. All in all, the picture of emotional devel-
opment across the adult years, based on empiri-
cal research rather than stereotype, is more
positive than the earlier literature in the field in-
dicated. Adults do not become more affectively
blunted with age; neither is there a drift toward
negative affect.

The above relatively sanguine picture of
emotional aging is tempered by the recognition
that at very advanced ages the picture may
change. In any case, the literature thus far only
begins to map the trajectory of emotional life in
adults and there is clearly room for further re-
search, especially longitudinal studies that will
help clarify whether age differences observed in
cross-sectional studies are really age changes or
an artifact of cohort differences.

CAROL MAGAI

See also ANXIETY; DEPRESSION; PERSONALITY.
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EMPLOYEE HEALTH
INSURANCE

Almost one out of every seven dollars spent
in the United States is spent on health care, with
average expenditures per person increasing with
age. It is not surprising, then, that health care in-
surance is of primary importance not only for all
Americans, but especially for aging Americans.
While all individuals over the age of sixty-five are
eligible for Medicare, the federal government
program of health insurance for elderly persons,
the predominant option for adults under the age
of sixty-five is health insurance that is related to
employment. With a focus on individuals near-
ing traditional retirement age, this article will
discuss the history and economic theory behind
employer-provided health insurance, the preva-
lence and types of coverage provided, the im-

pacts on work and retirement decisions of having
health insurance be tied to employment, and re-
cent legislation of health insurance in the United
States.

The history and economic theory of
employer-provided health insurance

Prior to World War II, very few American
companies provided health insurance for their
employees, and less than half of the U.S. popula-
tion was covered by health insurance. During the
war, however, as soldiers went to serve overseas,
there was a shortage of workers back home. The
combination of a reduced supply of workers, a
booming economy, and rationing of scarce con-
sumer goods led the government to impose price
and wage freezes to try to limit inflation. Since
employers were not allowed to increase wages to
attract new workers, they began offering fringe
benefits such as health insurance as a way to at-
tract and keep workers. Thus, having employer-
provided health insurance became prevalent not
because of economic justification for insurance
being linked with employment, but as a way for
employers to circumvent the wage freezes im-
posed by government.

A second factor that has contributed signifi-
cantly to the prevalence of employer-provided
health insurance is a special tax treatment such
that while wages are subject to taxation, employ-
ees do not have to pay any income tax for health
insurance benefits. This has provided a strong fi-
nancial incentive for employees to get insurance
from their employer rather than purchasing in-
surance privately, since these insurance policies
are essentially purchased with pre-tax dollars. In
the 1950s, when federal marginal tax rates
reached over 90 percent (meaning that an indi-
vidual must pay more than 90 cents in taxes for
each additional dollar in income), the tax incen-
tives were particularly intense, and thus the mo-
mentum begun by the labor shortages during the
war continued long after the war. While margin-
al tax rates are much lower than they were in the
1950s, a study in 2000 by Anne Beeson Royalty
found that the tax rate continues to have a signif-
icant effect on employer-provided health care—a
one-point increase in the marginal tax rate in-
creases the probability an employee will be of-
fered employer-provided health insurance by
almost 1 percent. The Congressional Budget Of-
fice estimated that having health insurance bene-
fits be tax-free reduced government tax revenue
by $120 billion in 2001.
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Although it may seem that having employers
provide insurance is a benefit to the employee
and a cost to the employer, according to econom-
ic theory the employee pays the cost of insurance
in the form of lower wages. The demand for
workers depends on the total compensation that
employers must pay, both wages and fringe ben-
efits; if total compensation is higher, the firm is
not willing to hire as many workers. The supply
of workers is determined by how many workers
are willing to work at various compensation le-
vels. If an employer offers health insurance bene-
fits at the current wage, the total compensation
package increases and more people are willing to
work. Thus, if employers offer health insurance
while keeping wages the same, there will be a sur-
plus of workers because employers want to hire
a smaller number of workers at the same time
that more workers are willing to be employed.

The result of a surplus of workers is a reduc-
tion in wages until wages reach the point where
the number of workers a firm wants to hire
equals the number of workers willing to work at
that compensation level. Because the supply of
workers is less sensitive to wage changes than the
demand for workers, most of the cost of insur-
ance gets passed on to the worker in the form of
lower wages. The lower wages may not happen
immediately, since employers are often hesitant
to reduce employee wages, but more likely will
happen over time in the form of smaller raises to
compensate for the higher benefits package. The
bottom line, from the economic theory, is clear;
the cost of health insurance gets passed on to the
employee in the form of lower wages. (For more
discussion of this, see Mark Pauly’s book Health
Benefits at Work, which provides a thorough, non-
technical explanation of the economic theory of
who pays for employer-provided health insur-
ance. For a more technical treatment, see B.
Mitchell and Charles Phelps’s 1976 article in the
Journal of Political Economy.)

Prevalence and types of health insurance
coverage

Approximately 84 percent of the United
States population has some type of health insur-
ance coverage. This coverage comes from one of
five sources: (1) health insurance provided by an
employer, (2) individual insurance policies pur-
chased in the private market, (3) Medicaid (the
government program for low-income families),
(4) Medicare (the government program for dis-

abled persons and elderly persons), and (5) mili-
tary or veterans insurance. Figure 1 shows the
percentage of individuals with each type of insur-
ance, by age, for individuals between 25 and 64
years of age. Individuals age 65 and older (not
shown in the graph) are eligible for Medicare
and thus have the highest rate of insurance, with
98.9 percent of this population covered by insur-
ance. Less than 14 percent of individuals age 45
to 64 are uninsured, compared to over 16 per-
cent of individuals age 35 to 44, and over 22 per-
cent of individuals age 25 to 34. Thus the rate of
insurance is quite high for the elderly and near-
elderly, relative to younger adults.

The type of insurance coverage varies dra-
matically with age, with the youngest and oldest
workers being least likely to receive coverage
from employer-based insurance. Only 65 per-
cent of individuals age 55 to 64 receive employ-
er-provided health insurance, compared to 74
percent of individuals age 45 to 54. These older
individuals (age 55 to 64) counter this lack of em-
ployer-provided insurance with a greater reli-
ance on the individual insurance market. Over 8
percent of the near-elderly purchase individual
insurance, almost twice as many as in other age
groups. Finally, Medicare is an important pro-
vider of insurance for those age 55 to 64 as they
begin to experience escalating health problems,
with almost 6 percent qualifying for Medicare be-
cause of disability.

The average rate of insurance for individuals
nearing retirement age masks some important
differences experienced by subgroups of this
population. Richard Johnson and Stephen Crys-
tal (1997) did a detailed breakdown of insurance
coverage for a sample of 12,000 individuals age
53 to 64 who were interviewed about their health
and insurance in 1992, and again in 1994. In
their sample, 75 percent of the individuals in this
age group were covered by employment-based
insurance, 9 percent had no insurance coverage,
and the other 16 percent were covered by gov-
ernment insurance (including Medicare and
Medicaid) or privately purchased insurance.

While Johnson and Crystal found no gender
differences in the prevalence of coverage by em-
ployer-provided insurance, 11 percent of women
in the sample had no insurance, compared to
only 7 percent of men. However, this gender dif-
ference is primarily related to differences in mar-
ital status rather than gender itself. Women are
less likely to be currently married, and married
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couples are significantly more likely to be cov-
ered by insurance than individuals who are not
married (8 percent of married individuals have
no insurance, compared to 16 percent of di-
vorced, 17 percent of widowed, and 12 percent
of never-married individuals). These differences
in insurance coverage by marital status are di-
rectly related to employment-based insurance.
Seventy-eight percent of married individuals are
covered by employment-based insurance (either
their own or their spouse’s) compared to only 55
to 60 percent of those not currently married.

Race and education also play a role in wheth-
er an individual has employment-based insur-
ance, other insurance, or no insurance at all.
African Americans are more than twice as likely
to have no insurance coverage than whites (14.2
percent compared to 7 percent), and Hispanics
are almost four times as likely to have no insur-
ance than whites (27.7 percent compared to 7
percent). Similar differences can be seen in cov-
erage by employment-based insurance (78 per-
cent of whites have employment-based insurance
compared to 62.8 percent of African Americans
and 48.8 percent of Hispanics). The more educa-
tion an individual has, the less likely there will be
no insurance coverage and the greater the likeli-
hood of employment-based insurance. For ex-
ample, 23.2 percent of individuals who have no
high school education have no insurance and
43.8 percent of these individuals have employ-
ment-based insurance, while only 4.2 percent of
those with a college degree have no insurance
and 85.4 percent have employment-based insur-
ance.

It is also informative to examine how em-
ployer-provided insurance varies by the type of
employer. Just over half of all firms (52.4 per-
cent) offer some form of major health insurance
plan. Firms in the manufacturing industry are
most likely to offer insurance (68.4 percent),
while those in agriculture, forestry, and fishing
are least likely to offer it (21.6 percent). Large
firms are much more likely to offer insurance
than small firms are, so while only 52.4 percent
of firms offer insurance, those firms that do offer
insurance employ 85.7 percent of the workers in
America. For example, 98.2 percent of firms with
more than one thousand employees offer insur-
ance, compared to only 63.5 percent of firms
with ten to twenty-four employees and 32.9 per-
cent of firms with less than ten employees.

There are three primary types of insurance
plans that are offered by employers: fee-for-

service plans, health maintenance organizations
(HMOs), and preferred provider organizations
(PPOs). Under a fee-for-service plan, health care
providers are reimbursed based on the care they
provide, with the patient usually required to pay
either a deductible or co-payment (a percentage
of the total cost of care). Fee-for-service plans
offer patients the greatest flexibility, as there is
often no restriction on what doctor a patient can
see. Under HMO insurance, the HMO receives
a fixed amount of money per person enrolled,
regardless of the actual care provided. This pro-
vides an incentive for HMOs to consider not only
the health benefits of providing a test or proce-
dure, but also the financial costs. Patients are re-
quired to see only doctors who are included in
the plan (unless the patient is referred to a spe-
cialist by a doctor in the HMO) in order to have
insurance pay for the visit. PPOs are similar to
HMOs in that patients have a certain network of
doctors that they can see; however, patients do
have greater flexibility because if they choose to
see a doctor who is not a part of the network their
insurance will still pay a portion of the cost of the
visit.

Johnson and Crystal found that workers age
fifty-three to sixty-four who are receiving em-
ployer-provided insurance are fairly evenly split
between the three types of plans (29 percent have
an HMO, 28 percent have a PPO, and 40 percent
have fee-for-service). Firms with fewer employ-
ees (particularly less than fifteen employees) who
offer health insurance are more likely to offer
fee-for-service than either a HMO or PPO. While
some employers offered employees the choice of
more than one type of plan, less than half of
those covered by employer-provided insurance
had such a choice (42 percent) and most of those
who did have a choice were in large firms or were
making high hourly wages. The amount that em-
ployees had to contribute towards premiums
(cost-sharing) was very similar across all three
types of plans.

The effects of employer-provided health
insurance on work and retirement
decisions

The near-elderly face important decisions
about work and retirement. While almost three-
quarters of individuals between the ages of fifty-
five and sixty-one were employed in 1996, less
than half of those age sixty-two to sixty-four were
working, and many were only working part-time.
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Some of this early retirement is by choice, but
some of it is because of declining health status or
employer cutbacks. Almost one-third of the near-
elderly that were not working in 1996 reported
illness or disability as the reason they were not
working. (The breakdown of those not working
was: 47.2 percent retirement, 30.4 percent ill or
disabled, 18.9 percent caring for home or family,
1.5 percent could not find work, and 2 percent
other factors.)

Since the majority of individuals receive
health insurance from their employers, leaving
the labor force before age sixty-five (the age at
which an individual becomes eligible for Medi-
care) may result in a loss of health insurance cov-
erage. Fewer than 40 percent of large employers
offered health coverage for retirees in 1998,
compared to 60 to 70 percent during the 1980s.
In addition, retirees often have to share the cost
of employer-provided insurance by paying a
higher premium than workers; in 1995 a retired
worker’s contribution to employer-provided
health insurance was, on average, $2,340—$655
more per year than the contribution of active
workers. For individuals who do not receive em-
ployer-provided health care if they retire, pur-
chasing insurance in the private market is often
quite expensive. A General Accounting Office
survey of selected health insurance companies
found that a healthy sixty-four year old male can
expect to pay between $100 and $300 per month
more in premiums than a healthy twenty-five
year old male, while an older male with high
health risks may pay between $300 and $600
more per month than his younger, healthy coun-
terpart—if the high-risk man can find an insur-
ance company that will offer him any coverage at
all. As a result, older workers who would like to
retire may find that the loss of health insurance
prevents them from being able to retire.

There have been some government regula-
tions that attempt to ease the burden for those
who lose their employer-provided insurance, ei-
ther because they choose to retire early, have
health conditions that necessitate their early re-
tirement, or lose their job for other reasons. The
Consolidated Omnibus Budget Reconciliation
Act of 1985, often referred to as COBRA, allows
workers and their families that have left jobs pro-
viding health insurance to continue to purchase
the group policy for up to eighteen months.
However, the employee must pay the entire pre-
mium amount plus a 2 percent administrative
fee. Another major piece of legislation, the

Health Insurance Portability and Accountability
Act of 1996 (HIPAA), helps to ease the transition
if an individual changes jobs or switches from
employer-provided health care to individually
purchased health care. HIPAA limits insurance
company exclusions for pre-existing conditions,
prohibits discrimination against employees
based on health status, and guarantees that indi-
viduals who have been receiving health insur-
ance are able to purchase individual insurance
policies (although it does not limit the premiums
the insurance company can charge for the poli-
cy).

Despite these government efforts to make it
easier for workers to switch jobs or retire early by
removing barriers related to health insurance,
numerous studies find that having employer-
provided health insurance has a large impact on
the retirement and work decisions of the near-
elderly. Bridgette Madrian and Nancy Dean
Beaulieu (1998) reviewed nine economic studies
that used different data sets and methodologies
and found that having retiree health benefits or
the option of purchasing continuing coverage
(such as COBRA) significantly increases the like-
lihood than an individual will retire early. For
example, one of these studies, by Jonathan Gru-
ber and Madrian, found that the availability of
continuing coverage (through COBRA and vari-
ous state laws that applied prior to COBRA)
could explain as much as 60 percent of the rise
in retirement for males fifty-five to sixty-four
years old during the 1980s. However, while legis-
lation such as COBRA and HIPAA may give the
near-elderly more choices for when to retire,
having health insurance tied to employers may
still provide a large barrier to job changes or
early retirements. Jeannette Rogowski and Lynn
Karoly (2000) found that older male workers (in
their late fifties and early sixties) with health ben-
efits that continue after retirement are 68 per-
cent more likely to retire than those who have
employer-based coverage that only covers cur-
rent workers.

Major legislation affecting employer-
provided health insurance

Both COBRA and HIPPA are amendments
to a previous piece of legislation on retirement
and pensions, the Employee Retirement Income
Security Act of 1974 (ERISA). As was discussed
above, one concern about having health insur-
ance tied to employment is that workers may lose
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their insurance coverage if they change jobs, re-
tire, or lose their job for any reason. In response
to this, COBRA was enacted in 1986 to help
workers and their families continue to receive
group health care coverage even if they are no
longer at the same job.

There are conditions for eligibility for both
the employer and the worker. The employer
must offer health insurance benefits as a part of
the worker benefit package and employ more
than twenty employees. The worker or family
member must have lost coverage of employee-
provided group health insurance for one of the
following qualifying events: voluntary or invol-
untary termination of employment for any rea-
son other than gross misconduct; a reduction of
hours of work for the employee, the employee
became eligible for Medicare but wants to contin-
ue coverage for a spouse or dependent, a divorce
or legal separation from a covered employee,
death of a covered employee, or an individual is
no longer a dependent child of the employee.

Individuals who meet the employer and em-
ployee requirements above may choose to pur-
chase the group health insurance the employer
had provided for a period of eighteen months if
the qualifying event is a change in employment,
or thirty-six months if the qualifying event is a
change in family structure. The individual may
be required to pay the entire premium for cover-
age plus a 2 percent administrative fee (a total of
102 percent of the premium price) as well as pay-
ing whatever deductibles or co-insurance that
are part of the insurance plan. Individuals who
want to use COBRA must notify their employer
within sixty days of becoming eligible for cover-
age.

COBRA provides an opportunity for work-
ers to continue to receive health insurance as the
bridge between jobs, or to retire prior to age
sixty-five. Despite this, studies find that only a
small proportion of the near-elderly use
COBRA—only 21 percent of those who become
eligible for COBRA enroll. However, the rate is
higher for those who become eligible because a
spouse became eligible for Medicare, with 60
percent electing to participate in COBRA. In ad-
dition, only 10 percent of the near-elderly who
use COBRA use it for the entire eighteen (or thir-
ty-six) month period, with the average length of
use being only one year. Part of the reason for
the low take-up rates may be the cost of coverage.
While COBRA limits that the premiums for a

policy be at the same price as the employer pays,
there is no longer an employer subsidy of premi-
ums. The General Accounting Office reports that
the average total annual premium for employer-
provided health coverage is $3,820, a potentially
large financial strain for a retiree or someone be-
tween jobs. (For more information on the regula-
tions for COBRA, see the U.S. Department of
Labor publication Health Benefits Under the Consol-
idated Omnibus Budget Reconciliation Act; for more
information on the use of COBRA see chapter
five of the General Accounting Office publication
Insurance Access for 55- to 64-Year Olds.)

The Health Insurance Portability and Ac-
countability Act of 1996 (HIPAA) is designed to
make it easier for people to change jobs without
losing health coverage. HIPAA limits exclusions
for pre-existing conditions, prohibits discrimina-
tion in enrollment and in premiums charged to
employees in group health plans (such as em-
ployer-provided health care) based on their
health status, and guarantees renewability and
availability of individual health insurance plans
for people not covered by group plans—
provided they have exhausted their other insur-
ance options.

Many individuals may be hesitant to switch
jobs or insurance plans for fear that current
health problems will not be covered due to pre-
existing conditions clauses in insurance policies.
HIPAA seeks to reduce this constraint by limiting
health insurance exclusions for pre-existing con-
ditions. If an individual has had prior medical
problems but has not received medical advice, di-
agnosis, care, or treatment for the condition dur-
ing the six months prior to enrollment in a health
insurance plan, the plan cannot exclude cover-
age for the condition. In addition, if there is a
pre-existing condition during the six months
prior to enrollment, the insurance company can
only exclude coverage for the condition for a
maximum of twelve months if an individual en-
rolled in a plan as soon as he or she was eligible
for the plan, or for eighteen months if the indi-
vidual enrolled in the plan at a date later than the
eligibility date. The twelve (or eighteen) month
period can be shortened if an individual is
switching from one insurance plan to another in-
surance plan, since the length of time the indi-
vidual received the earlier insurance coverage
counts towards the twelve (or eighteen) month
time limit, provided that there is not a break in
insurance coverage of more than sixty-three
days. (For example, if someone has been receiv-
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ing employer-provided health insurance for the
previous eight months and then decides to pur-
chase a different insurance policy, as long as the
new policy is purchased within sixty-three days
of when the earlier policy ended, then the wait-
ing period for preexisting conditions with the
new policy will only be four months because the
individual will receive eight months of credit to-
ward the twelve-month limit.)

The nondiscrimination requirements in
HIPAA prevent an individual from losing group
health insurance coverage, being denied cover-
age, or having to pay higher premiums because
of health-related factors. For example, a group
health-insurance policy cannot require an indi-
vidual to pass a physical before becoming eligible
for coverage, as this would be considered dis-
criminating on eligibility based on health-related
factors. Nor can a group insurance policy require
that individuals who have certain health condi-
tions, such as diabetes or HIV, pay a higher pre-
mium. (However, insurance companies are able
to determine what types of coverage they will
provide for various health problems. For exam-
ple, a health insurance company can have a poli-
cy that they will not provide coverage for heart
transplants or experimental drugs, provided
these benefit restrictions apply to all individuals
covered by the insurance policy.)

The final primary area HIPAA seeks to ad-
dress is the availability of individual health insur-
ance policies for those who do not have access to
group policies. If an individual has had coverage
for at least eighteen months, has exhausted
COBRA coverage or is not eligible for COBRA,
has no other insurance coverage and is not eligi-
ble for any government health plan such as Med-
icare or Medicaid, and did not lose group
coverage eligibility because of fraud or nonpay-
ment of premiums, then the individual cannot be
denied the purchase of an individual insurance
policy. However, while HIPAA guarantees access
to an individual policy, it does not limit the pre-
mium that insurance companies can charge.
Some have considered this to be a drawback of
the law, since individual policies may be offered
at premiums that make them prohibitively costly.
(For further information on HIPAA see the U.S.
Department of Labor publications Questions and
Answers: Recent Changes in Health Care Law and
Pension and Health Care Coverage. . .Questions and
Answers for Dislocated Workers. In addition, a good
Internet source for government information on

health-related questions and relevant issues is
www.healthfinder.gov)

Summary

For many older Americans, health insurance
and employment are very closely tied. The ma-
jority of the near-elderly receive health insur-
ance coverage as a benefit from their employer,
although economic theory indicates that the true
cost of insurance is borne by the employee
through lower wages. Having employers provide
health insurance provides some tax benefits for
employees, since health insurance benefits are
not taxable, but it also introduces constraints on
the work and retirement decisions of the near-
elderly. With employer-provided benefits end-
ing when an individual leaves a job, and a reduc-
tion in the percentage of employers who are
offering health benefits to retirees, individuals
under the age of sixty-five may find they lose
their insurance coverage if they leave their job.
Legislation such as COBRA and HIPAA has at-
tempted to lessen this burden by allowing indi-
viduals to continue to purchase insurance from
their former employers, reducing pre-existing
condition limitations for insurance companies,
and expanding the guarantee of access to group
and individual insurance policies. However,
until an individual reaches age sixty-five and is
eligible for Medicare, health insurance coverage
continues to be an important issue for aging
Americans.

KATHRYN WILSON

See also ECONOMIC WELL-BEING; HEALTH INSURANCE,
NATIONAL APPROACHES; MEDIGAP; MEDICARE; RETIRE-

MENT, DECISION MAKING.
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EMPLOYEE RETIREMENT
INCOME SECURITY ACT
The Employee Retirement Income Security

Act (ERISA) was signed into law by President
Gerald Ford on Labor Day, 2 September 1974.
This landmark law provides extensive rules gov-
erning private pension plans and other employ-
ee benefit plans. The primary function of ERISA
has been to help ensure greater retirement se-
curity for those American workers who have pen-

sions. ERISA has largely achieved this result by
(1) requiring that private pension plans hold
plan assets in trust for the benefit of the employ-
ees and their beneficiaries, (2) requiring that
pension plans be funded on a timely basis, and
(3) ensuring that most covered employees with
more than five years of service have a vested (i.e.,
nonforfeitable) right to receive their pension
benefits.

It is important to note that the United States
has a voluntary pension system. Private employers
are not required to have pensions, but if they do,
ERISA is applicable. Since it was enacted, ERISA
has been amended numerous times, and a whole
regulatory system has grown up to enforce its
provisions. The key agencies charged with the
administration of ERISA are the U.S. Depart-
ment of Labor, the Internal Revenue Service
(IRS), and the Pension Benefit Guaranty Corpo-
ration (PBGC).

From 1975 until 1995, the total number of
private tax-qualified retirement plans rose from
311,000 to 693,000, and the total number of plan
participants (including workers, retirees, and
survivors) rose from 45 million to 87 million. In
1995, these plans held more than $2.7 billion in
assets.

Private pension-plan participation and cov-
erage are by no means universal, however. In
1993, for example, only 44 percent of U.S. civil-
ian workers participated in a private pension
plan, and only about 38 percent were vested.
The government has long been interested in ex-
panding private retirement-plan coverage, and
this concern has motivated many of the changes
to ERISA.

History leading up to ERISA

Pensions are a relatively modern phenome-
non. Prior to 1900, few employers provided pen-
sions to their employees, and there was little
legislation to govern the pension plans that did
exist. Private pension-plan growth was slow until
after World War II, and the pace of pension leg-
islation has paralleled the growth of the private
pension system.

Tax legislation was the earliest mechanism
for regulating private pension plans. For exam-
ple, the Revenue Acts of 1921 and 1926 allowed
employers to deduct pension-plan contributions
from corporate income; they allowed for pen-
sion-fund income to accumulate tax-free; and
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Table 1
The Structure of ERISA

SOURCE: Author

they provided that participants would not be
taxed until pensions were distributed to them.
To qualify for favorable tax treatment, however,
pension plans had to meet certain minimum re-
quirements pertaining to employee coverage
and employer contributions. The Revenue Act of
1942 imposed stricter participation require-
ments and, for the first time, disclosure require-
ments.

During and after World War II, pension cov-
erage expanded greatly, as did reports of mis-
management and abuse of pension funds. For
example, Jimmy Hoffa, the leader of the Interna-
tional Brotherhood of Teamsters, was alleged to
have abused his union’s Central and Southern
States Pension Fund. The need for government
regulation of private pensions culminated in the
passage of the Welfare and Pension Plans Disclo-
sure Act (WPPDA) in 1959. The WPPDA re-
quired plan sponsors (e.g., employers and labor
unions) to file plan descriptions and annual fi-
nancial reports with the Department of Labor,
and these materials were also made available to
plan participants and beneficiaries. The WPPDA
was amended in 1962 to give the Department of
Labor additional enforcement, interpretive, and
investigatory powers over employee benefit
plans. The WPPDA had a very limited scope, and
eventually it was replaced by ERISA’s much
more comprehensive system for pension regula-
tion.

One of the seminal events leading up to the
passage of ERISA was the December 1963 shut-
down of the Studebaker automobile company in

South Bend, Indiana. Studebaker had promised
its employees generous retirement benefits, but
it had never adequately funded its plan. Conse-
quently, the Studebaker plan was able to pay full
retirement benefits only to its 3,600 retirees and
to those active workers who had reached the per-
mitted retirement age of sixty, while the compa-
ny’s remaining 7,000 workers were left with little
or nothing to show for their years of work.

In the 1960s, Congress held numerous hear-
ings on private pension plans, but reform came
slowly. U.S. Senator Jacob K. Javits (R-New
York) introduced the first broad-scale pension
reform bill in 1967. This bill ultimately became
the Employee Retirement Income Security Act of
1974 (ERISA), which was designed to secure the
benefits of participants in private pension plans
through participation, vesting, funding, report-
ing, and disclosure rules, and through the estab-
lishment of the Pension Benefit Guaranty
Corporation.

The administration of ERISA is divided
among the Department of Labor’s Pension and
Welfare Benefits Administration (PWBA), the In-
ternal Revenue Service (IRS), and the Pension
Benefit Guaranty Corporation (PBGC). Title I of
ERISA, which contains rules for reporting and
disclosure, vesting, participation, funding, fidu-
ciary conduct, and civil enforcement, is adminis-
tered primarily by the PWBA. Title II of ERISA,
which amended the Internal Revenue Code to
parallel many of the Title I rules, is administered
by the IRS. Title III of ERISA is concerned with
jurisdictional matters and with coordination of
enforcement and regulatory activities by the
PWBA and the IRS. Finally, Title IV covers the
insurance of defined-benefit pension plans, and
it is administered by the PBGC.

Subsequent amendments to ERISA

Since its enactment in 1974, ERISA has been
amended many times to help meet the changing
retirement and health care needs of employees
and their families. The Retirement Equity Act of
1984 addressed a broad variety of women’s is-
sues. The act reduced the maximum age that an
employer may require for participation in a pen-
sion plan from twenty-five to twenty-one; length-
ened the period of time a participant could be
absent from work without losing pension credits;
and created spousal rights to pension benefits
through a qualified domestic relations order
(QDRO) in the event of divorce, and through
preretirement survivor annuities.
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The Tax Reform Act of 1986 established
faster minimum vesting schedules and mandated
broader coverage of rank-and-file workers. The
Older Workers Benefit Protection Act of 1990
amended the Age Discrimination in Employ-
ment Act (ADEA) to apply to employee benefits.

With respect to health care plans, the Con-
solidated Omnibus Budget Reconciliation Act of
1985 (COBRA) added a new part 6 to Title I of
ERISA that provides for the continuation of
health care coverage for employees and their
beneficiaries (for a limited period of time) if cer-
tain events would otherwise result in a reduction
in benefits. More recently, the Health Insurance
Portability and Accountability Act of 1996
(HIPAA) added a new Part 7 to Title I of ERISA
aimed at making health care coverage more por-
table and secure for employees.

Types of ERISA-covered retirement plans

Most private retirement plans are governed
by ERISA, and they typically qualify for favorable
tax treatment. Basically, an employer’s contribu-
tions to a tax-qualified retirement plan on behalf
of an employee are not taxable to the employee.
Nevertheless, the employer is allowed a current
deduction for those contributions (within limits).
Moreover, the pension fund’s earnings on those
contributions are tax-exempt. Workers pay tax
only when they receive distributions of their pen-
sion benefits, and at that point the usual rules for
taxing annuities apply.

Private retirement plans generally fall into
two broad categories, based on the nature of the
benefits provided: (1) defined benefit plans and
(2) defined contribution plans. In a defined ben-
efit plan, an employer promises employees a spe-
cific benefit at retirement. To provide this
benefit, the employer makes payments into a
trust fund and makes withdrawals from the trust
fund. Employer contributions are based on actu-
arial valuations, and the employer bears all of the
investment risks and responsibilities. Benefits are
guaranteed by the Pension Benefit Guaranty
Corporation.

Under a typical defined contribution plan,
the employer simply contributes a specified per-
centage of the worker’s compensation to an indi-
vidual investment account for the worker. For
example, contributions might be set at 10 per-
cent of annual compensation. The benefit at re-
tirement would be based on all such

contributions plus investment earnings. There
are a variety of different types of defined contri-
bution plans, including money purchase pension
plans, target benefit plans, profit-sharing plans,
stock bonus plans, and employee stock owner-
ship plans (ESOPs).

Profit-sharing and stock bonus plans may in-
clude a feature that allows workers to choose be-
tween receiving cash currently or deferring
taxation by placing the money in a retirement ac-
count (401(k) plans or cash or deferred arrange-
ments (CODAs)). The maximum annual amount
of elective deferrals that can be made by an indi-
vidual in the year 2001 is $11,000, and it is sched-
uled to rise to $15,000 in 2006.

Alternatively, many companies rely on hybrid
retirement plans that mix the features of both de-
fined benefit and defined contribution plans.
Still another approach is for an employer to offer
a combination of defined benefit and defined
contribution plans. For example, many compa-
nies with traditional defined benefit plans have
recently added supplemental 401(k) plans.

The major requirements of ERISA

ERISA does not require employers to pro-
vide benefits to their employess, but if an em-
ployer chooses to have a plan, ERISA regulates
that plan. ERISA requires that an employee ben-
efit plan be established and maintained by an
employer. The plan must be in writing, and it
must be communicated to employees. The plan
must be operated for the exclusive benefit of em-
ployees or their beneficiaries, and ERISA gener-
ally requires that plan assets be held in a trust.

To protect the interests of plan participants,
ERISA requires significant reporting and disclo-
sure in the administration and operation of em-
ployee benefit plans. For example, a typical
pension plan will have to file reports with the IRS
and the Department of Labor, and it will have to
provide a summary plan description and a sum-
mary annual report to each participant.

In addition, ERISA imposes significant par-
ticipation, coverage, vesting, benefit accrual, and
funding requirements on private retirement
plans. For example, a retirement plan generally
may not require, as a condition of participation,
that an employee complete a period of service
extending beyond either age twenty-one or one
year of service. Also, a plan may not exclude em-
ployees from participation just because they have
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reached a certain age (e.g., age sixty-five). Em-
ployees can be excluded for other reasons, how-
ever. For example, a plan might be able to cover
only those employees working at a particular lo-
cation or in a particular job category. Under the
minimum coverage rules, however, a retirement
plan must usually cover a significant percentage
of the employer’s work force. Alternatively, a
plan may be able to satisfy the minimum cover-
age rules if it benefits a certain class of employ-
ees, as long as it does not discriminate in favor of
the employer’s highly compensated employees.

Retirement plans must also meet certain
minimum vesting requirements. A worker’s re-
tirement benefit is said to be vested when the
worker has a nonforfeitable right to receive the
benefit. For example, under the five-year cliff-
vesting schedule, an employee who has complet-
ed at least five years of service must have a non-
forfeitable right to 100 percent of his or her
accrued benefit. Alternatively, under three-to-
seven-year graded vesting, an employee must
have a nonforfeitable right to 20 percent of her
or his accrued benefit after three years of service,
40 percent after four years of service, and so on
up to 100 percent after seven years of service.
These are minimum vesting requirements, and
a plan is free to use a faster vesting schedule, or
even to provide for immediate vesting.

ERISA also imposes rules on how benefits ac-
crue under retirement plans. These rules help
ensure that retirement benefits accrue at certain
minimum rates, and they keep employers from
skewing (‘‘backloading’’) benefits in favor of their
long-service employees. For example, each plan
must comply with at least one of three alternative
minimum-benefit accrual rules. Under the so-
called 3 percent rule, for example, a worker must
accrue, for each year of participation (up to 33
and 1/3 years) at least 3 percent of the normal re-
tirement benefit that would be received if she or
he stayed with the employer until age sixty-five.

Retirement plans must also meet certain
minimum funding standards. These rules help
ensure that the money needed to pay the prom-
ised benefits is set aside in a trust fund where it
can earn income until it is used to pay benefits
when the employee retires. ERISA also imposes
extensive fiduciary responsibilities on employers
and administrators of employee benefit plans.
These parties in interest must manage the plan for
the exclusive benefit of workers and their benefi-
ciaries, and they must act prudently, diversify

plan investments, and follow the plan provisions.
Failure to meet these responsibilities is a breach
of duty that can result in personal liability.

In addition, ERISA’s prohibited-transaction
rules prevent parties in interest from engaging in
certain transactions with the plan. For example,
an employer usually cannot sell, exchange, or
lease any property to the plan. A person who par-
ticipates in a prohibited transaction is subject to
a 15 percent excise tax, which is increased to 100
percent unless the transaction is reversed.

Title IV of ERISA created the Pension Bene-
fit Guaranty Corporation (PBGC) and a plan-
termination insurance program. Defined benefit
plans generally pay annual termination insur-
ance premiums to the PBGC. In the event an un-
derfunded plan terminates (e.g., because the
employer went out of business), the PBGC will
guarantee payment of pension benefits to the
participants (up to a maximum limit, in the year
2001, of $40,705 per year, per participant).

ERISA also provides for various judicial rem-
edies. For example, plan participants or benefi-
ciaries can sue plans and plan administrators to
recover benefits, enforce rights, or clarify future
rights to plan benefits. ERISA also permits the
secretary of labor to bring lawsuits to enforce
ERISA’s fiduciary responsibility rules.

One of the central objectives of ERISA was to
federalize pension and employee-benefit law. In
particular, Section 514 provides that the provi-
sions of Titles I and IV of ERISA ‘‘shall super-
sede any and all State laws as they may now or
hereafter relate to any employee benefit plan.’’
The courts have generally interpreted this pre-
emption language broadly; for example, to pre-
vent states from requiring ERISA-covered health
care plans to provide specific benefits (i.e., chiro-
practic or psychiatric benefits). Similarly, the
courts have relied on this language to prevent
plaintiffs from bringing state tort and tort-
related causes of action against employee benefit
plans.

Retirement savings not covered by ERISA

ERISA covers employment-based private re-
tirement plans (and health care plans). It does
not apply to government plans such as Social Se-
curity or a state teachers retirement system. State
and local government plans are, however, sub-
ject to many of the usual tax qualification rules
in the Internal Revenue Code, but these plans
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are not subject to the minimum funding rules,
nor are they required to pay premiums to insure
their plans with the BGC.

Favorable tax rules are also available for cer-
tain individual retirement accounts (IRAs). Al-
most any worker can set up an IRA account with
a bank or other financial institution and contrib-
ute up to a specified maximum amount per year
to that account. Workers who are not covered by
another retirement plan usually can deduct their
IRA contributions. If a worker is covered by an-
other retirement plan however, the deduction
may be reduced or eliminated if the worker’s in-
come exceeds $33,000 for a single taxpayer or
$53,000 for married taxpayers (in the year 2001).
Like private pensions, IRA earnings are tax-
exempt, and distributions are taxable.

Since 1998, individuals have also been per-
mitted to set up so-called Roth IRAs. Unlike reg-
ular IRAs, contributions to Roth IRAs are not
tax-deductible. Instead, withdrawals are tax-free.
Like regular IRAs, however, the earnings of
these IRAs are tax-exempt.

Pension coverage

Even though Americans have a greater and
greater need for additional retirement savings,
pension coverage remains far from universal.
Even among workers between forty and sixty
years of age, only 60 percent are covered by a
pension plan (as of 1999). While 71.6 percent of
employees at medium- and large-size private
firms (100 or more employees) participated in a
pension plan in 1997, only 37.3 percent of work-
ers at smaller firms participated in a plan that
year. Also, there is a particularly large gender
gap concerning private pension income. In 1995,
46.4 percent of men over age sixty-five received
pension and/or annuity income (averaging
$11,460 per year), but only 26.4 percent of
women over age sixty-five that year received a
pension or annuity, and these averaged just
$6,684 per year.

The future of ERISA

Over the years, there have been a number of
proposals to expand participation in employer-
sponsored pensions. In particular, many analysts
have suggested shortening the vesting period,
promoting pension-plan portability, and increas-
ing participation (e.g., by covering part-time
workers). Another alternative would be to allow

designated financial institutions to administer
defined contribution megaplans for numerous
small employers. Employers would contribute to
these megaplans, each employee would have her
or his own account, and the financial institution
would take on all of the reporting, disclosure,
and fiduciary responsibilities.

Another approach would be to mandate pri-
vate pensions. Depending upon the size of the
program, this approach could compel most
workers to set aside a large enough share of their
earnings over their careers to fund adequate re-
tirement benefits. For example, in 1981, the
President’s Commission on Pension Policy rec-
ommended adoption of a Mandatory Universal
Pension System (MUPS). Basically, the proposal
would have required all employers to contribute
at least 3 percent of wages to private pensions for
their workers. The proposal drew little interest
at the time. Recently, however, there has been re-
newed interest in mandated pensions.

One design for a mandatory pension system
would be to piggyback a system of individual re-
tirement savings accounts (IRSAs) onto the exist-
ing Social Security withholding system. For
example, both employers and employees could
each be required to contribute 1.5 percent of
payroll to these IRSAs (and the self-employed
would be required to contribute the entire 3 per-
cent). These accounts could be held by the gov-
ernment, invested in secure equity funds, and
annuitized on retirement. Alternatively, these in-
dividual accounts could be held by financial insti-
tutions and their investment could be directed by
individual workers.

A different approach would be for the gov-
ernment to mandate that employers provide a
suitable defined benefit plan for their employees.
In that regard, the government might authorize
employers to use a central clearinghouse where
employers could send pension contributions on
behalf of their employees. Over the course of a
career, each worker would earn entitlement to a
defined benefit that, at retirement, would sup-
plement Social Security.

JONATHAN BARRY FORMAN

See also ECONOMIC WELL-BEING; EMPLOYEE HEALTH IN-

SURANCE; FEDERAL AGENCIES AND AGING; PENSIONS: FI-

NANCING AND REGULATION; PENSIONS: HISTORY;
PENSIONS: PLAN TYPES AND POLICY APPROACHES; RE-

TIREMENT PLANNING.
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EMPLOYMENT OF OLDER
WORKERS

People are considered to be employed if they
are working for pay in a job that provides them
with a salary or a wage, or if they are working for
profit, as in a family-owned business. For most
people, employment forms a central activity for
much of adulthood and not only provides access
to income but also contributes to one’s identity
and sense of self. Yet embedded within the
norms about work in the United States is the ex-
pectation that as people age, they will give up
their paid employment activities. Indeed, many
individuals in later life have achieved economic
security through private pensions and other
forms of wealth accumulated through employ-
ment in early and middle adulthood. These indi-
viduals often choose a mix of leisure and
productive activities such as volunteer work as al-
ternatives to continued employment. Relinquish-
ing paid employment is not a universal
experience, however. Some older individuals
choose to continue working as a means of supple-
menting otherwise inadequate economic re-
sources. Still others continue to work for intrinsic
reasons, such as enjoyment of work, desire for
meaningful activity, or to maintain social connec-
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An elderly store clerk assists a young customer. Many senior citizens are finding jobs in the retail sector. (Corbis
photo by David Turnley.)

tions. Although most older people do not work
full-time or year-round, many do participate in
employment well into later life. 

The age profile of employment

Among both men and women of all racial
and ethnic groups in the United States, employ-
ment levels reach a peak in midlife. As teenagers
and young adults, work often competes with the
pursuit of education and training. For many
young adults, paid work also may compete with
childbearing and child-rearing activities. Howev-
er, the vast majority of individuals in their forties
are employed. 

Figure 1 presents the pattern of labor force
participation for people age forty and over in
1998. Labor force participants include not only
those who are employed but also those who are
unemployed and looking for work. Because the
unemployment rate is typically quite low among
older individuals, the labor force patterns seen in
Figure 1 largely reflect rates of employment.
More than 90 percent of white men, 80 percent
or more of black men and women, and nearly as
large a share of white women in their early forties
participate in the labor force. Adults fifty or older

are progressively less likely to be employed and,
among those sixty to sixty-four years of age,
fewer than 60 percent are working. However,
some individuals are employed well beyond the
normative retirement ages. Close to 30 percent
of white men aged sixty-five to sixty-nine and
nearly 20 percent of white men aged seventy to
seventy-four were still in the labor force in 1998,
and rates of participation were only slightly
lower for the other groups. These individuals
often obtain considerable benefits from their
work, including economic resources, identity or
status enhancement, or meaningful interperson-
al relationships (Parnes and Sommers). Although
the precise rates of activity fluctuate from year to
year, this patterning across age groups charac-
terized the 1990s and is expected to continue for
some time.

Race, gender, and employment

As with younger individuals, the levels and
types of labor force activity in later life are related
to race and gender. Among the groups consid-
ered in Figure 1, white men have the highest
rates of labor force participation. Black men have
the next highest rate, although the gap between
white and black men is as great as 10 percentage
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Figure 1
Labor Force Participation Rates by Age Group, Gender, and Race: 1998

SOURCE: Author

points among those in their fifties and early six-
ties. This difference is thought to be a result of
several factors, including most notably the
higher levels of disability among black men
(Bound, Schoenbaum, and Waidmann; Hay-
ward, Friedman and Chen). Although not shown
in Figure 1, Hispanic men have rates of labor
force participation that are as high or higher
than those of white men throughout later life
(Hobbs and Damon).

White and black women are much more sim-
ilar to one another in levels of employment than
are their male counterparts, but Hispanic
women report lower levels of participation than
either group. Keeping in mind that standard as-
sessments of employment take into account only
work that is paid or generates profit in a busi-
ness, the figures show that all groups of women
are less likely to be employed than are men. An
important factor underlying the gender differ-

ence in employment is the fact that many women
over age fifty in 1998 were not employed outside
of the home for significant periods of time when
they were younger. Their later-life activity pat-
terns are therefore shaped not only by ongoing
family responsibilities but also by the gender role
expectations and work experiences accumulated
earlier in life (Pienta, Burr, and Mutchler).

Older individuals are also more likely to
work part-time than are their younger counter-
parts. About 90 percent of workers in their for-
ties work full-time, but this percentage is lower
among older age groups; fewer than half of
workers aged sixty-five and over work full-time
(U.S. Bureau of the Census). Working part-time
may be motivated by health limitations, the avail-
ability of nonwork income, the desire for leisure,
or difficulty in finding full-time work. Neverthe-
less, more than 90 percent of part-time workers
in their sixties report that they prefer part-time
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to full-time work. Thus, older individuals are less
likely to work than are younger individuals, and
they are more likely to substitute part-time for
full-time work. Notably, this process of reducing
participation and hours of employment is evi-
dent among people as young as fifty years old.

Historical changes in employment in later
life

Prior to the start of the twentieth century,
most people were engaged in gainful activity
throughout later life. In the absence of the eco-
nomic security provided by individual wealth or
a public or private pension, individuals had no
choice but to continue working, or to become de-
pendent on family members or charity (Haber
and Gratton). Indeed, retirement emerged as a
‘‘social institution’’ only within the last hundred
years (Atchley).

Over the last half of the twentieth century,
labor force participation rates among older men
declined, while the rates for older women in-
creased. Between 1950 and 1990, participation
among men declined; for example, nearly nine
out of ten men aged fifty-five to sixty-four partici-
pated in the paid workforce in 1950, but only
seven out of ten similarly aged men did so in
1990. The most dramatic decline in participation
among men sixty-five and over occurred in the
1950s, with more gradual declines occurring
over the next three decades. During the 1990s,
small increases in employment among older men
were evident. Although it is too early to tell if the
increases will continue, it appears that the sub-
stantial declines in work activity among men that
occurred throughout the twentieth century has
leveled off. Indeed, projections generated by the
Bureau of Labor Statistics indicate that slight in-
creases in activity are expected to continue into
the first part of the twenty-first century.

A different pattern of change is observed for
older women. Women aged fifty-five to sixty-
four doubled their work participation since the
1950s. While about one-quarter of the women in
this age group worked in 1950, by the end of the
twentieth century half of the women in this age
group were employed. In contrast to the sizable
increase in employment among women fifty-five
to sixty-four, labor force activity among women
sixty-five and over has changed very little since
1950 and is expected to remain at 10 percent or
less into the twenty-first century.

Several factors explain the trajectories of
labor force activity over time among older men

and women. During the last half of the twentieth
century, participation in Social Security became
more widespread, and coverage by private pen-
sions became more common. These forms of
nonwork income have resulted in more individu-
als having investments in public and private pen-
sion systems that provide an acceptable standard
of living in the absence of work. The declines in
employment among younger men—those aged
fifty-five to sixty-four—are often linked to the
availability of disability income, which serves as
an alternative income source for those too dis-
abled to work (Burr, Massagli, Mutchler, and Pi-
enta). Also important for this age group is the
reduction of the minimum age of eligibility for
receiving Social Security benefits to age sixty-two
in the early 1960s.

Working women have been affected by these
shifts, but their dramatic increase in labor force
activity is largely a reflection of cohort replacement.
The women aged fifty-five to sixty-four in 1960,
for example, had accumulated little paid work
experience over their lifetimes. Often working
sporadically, most had married and most had
spent substantial periods of time at home raising
their children (Moen). In contrast, contempo-
rary cohorts have maintained stronger commit-
ments to paid work throughout their lifetimes.
As current cohorts of young women approach
later life, we may expect the work activity levels
of older women to resemble those of men even
more closely.

Several sets of factors account for these
changing employment profiles among women.
Significant changes in gender roles and im-
proved work opportunities for women have re-
sulted in more women being employed for larger
portions of their lives. Another contributing fac-
tor has been changes in family life, including
more divorce and fewer children among women
currently approaching later life. Additional influ-
ences on employment levels for both men and
women over the last decades of the twentieth
century were exerted by shifting economic con-
ditions and associated policies that pushed older
workers out of the workforce during recession-
ary periods, but facilitated their employment or
reemployment during times of labor force short-
ages.

Diversity in late-life employment
transitions

A great deal of diversity characterizes em-
ployment behavior in later life. Once considered
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a ‘‘crisp’’ transition between work and nonwork,
the transition to retirement is now regarded as a
process rather than an event, with many individ-
uals spending years negotiating a ‘‘blurred’’ tran-
sition from worker to retiree (Mutchler, Burr,
Pienta and Massagli). For many older individu-
als, the last years of employment are character-
ized by repeated moves in and out of the work
force, along with job changes and fluctuation be-
tween full- and part-time work.

Many factors shape whether individuals con-
tinue working in later life. Some of the most im-
portant factors include the extent to which they
can afford not to work, their physical ability to
continue working, and their desire to engage in
activities that compete with paid labor. In part
because the decision to work or retire is so com-
plex and depends on many factors, workers dis-
play a variety of pathways through the final years
of their work lives. Some workers retire gradual-
ly, reducing their hours of work to accommodate
their desire for leisure or their changing health
or family circumstances, while retaining the fi-
nancial and other benefits of working. Others
change jobs relatively late in life, retiring from
long-term employment once they are eligible for
pension income and taking on new careers, or
shifting to ‘‘bridge jobs’’ that may offer lower sta-
tus and fewer hours. Some individuals who have
retired in their fifties or earlier subsequently re-
turn to work either because additional income is
required, or because the stimulation or social
contact provided by work is desired. Still others
never formally retire at all—experiencing in later
life a series of short-term or part-time jobs that
represent a continuation of work instability
throughout the life course.

Gradual retirement from career jobs.
Surveys suggest that many older people would
like to retire gradually rather than leave the
labor force abruptly. For many, the opportunity
to remain employed at the same job on a part-
time basis, while beginning to draw retirement
income, is very appealing. And, because many of
today’s older people are relatively free from
physical disability, gradual retirement provides
an attractive alternative to leaving the labor force
altogether. Yet gradual retirement is often diffi-
cult to negotiate. For example, Quinn,
Burkhauser, and Myers estimate that only about
one-quarter of those leaving career jobs shift to
part-time employment on the same job. Al-
though personal preference plays a part in shap-
ing this low rate of gradual retirement,

organizational and institutional barriers are also
important. Many employers and private pension
plans are unwilling to facilitate gradual retire-
ment. Moreover, until the policy was changed in
2000, many older individuals eligible for Social
Security received reduced benefits if they re-
ceived too much wage or salary income.

Bridge jobs. Rather than remain working at
one’s existing job or retiring completely, some
older individuals change jobs late in their work
lives. If an older individual wants to continue
working, a job change may be required if his or
her existing job is no longer acceptable (for ex-
ample, if the work is too physically demanding,
or if the employer cannot meet the individual’s
desire for part-time work). Moreover, although
mandatory retirement is no longer legal for most
workers, some older individuals experience pres-
sures to retire before they would like. Regardless
of the reason for job loss, many older individuals
need or want to work. These individuals often
seek ‘‘bridge employment’’ to span the time peri-
od between retirement from or loss of one’s ca-
reer job and permanent retirement (Ruhm).

The kinds of jobs chosen by individuals seek-
ing bridge employment are typically part-time
and offer a considerable amount of flexibility.
However, they also often pay poorly and offer
few benefits, and many of these jobs represent
declines in occupational status from the career
job. Self-employment is chosen by many as a type
of bridge employment in the later years of work
life (Quinn and Kozy).

Returning to employment. Some evidence
suggests that it is not uncommon for retirees—
especially those leaving employment in their fif-
ties or earlier—to return to work following a pe-
riod of full-time retirement. Although some of
these returns may be motivated by a revised as-
sessment of the appeal of nonwork, the evidence
suggests that returns to employment commonly
occur because retirees are seeking the income
and noncash benefits associated with work. Indi-
viduals retiring in their fifties will not typically be
eligible for Medicare for many years, and the de-
sire for employer-provided or employer-
subsidized health insurance coverage alone may
be a motivating force for a return to work. Early
retirees may also discover that their pension re-
sources are inadequate to maintain the standard
of living desired. Herz suggests that younger re-
tirees may experience retirement with a lower ac-
cumulation or more rapid depletion of pension
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resources than they might have expected had
they continued working. Beyond these factors,
the low-unemployment environment of the late
twentieth century may have generated a greater
need for older workers and the emergence of
more attractive work opportunities.

Jobs of older workers. The kinds of jobs
held by older workers reflect the fact that fewer
than half of the population over age sixty-two is
employed. Those who are employed in later life
are different from those who have retired in
many ways, which has implications for the kinds
of jobs they hold. Some of those who are working
beyond this point are individuals who take great
personal satisfaction from their jobs, such as
some professionals and some people who are
self-employed. Other older workers continue
employment because they need the money, and
their job opportunities may be less intrinsically
satisfying. Some industrial shifts have reduced
the employment prospects for older workers,
such as the loss of manufacturing jobs; but
emerging opportunities in the service and sales
sectors have been beneficial, especially for those
older workers desiring part-time, flexible, or less
physically demanding work (Quadagno and
Hardy). Overall, the kinds of jobs held by older
workers are not dramatically different from
those of their younger counterparts. Among the
most common occupational categories for all age
groups over age forty are executives, profession-
als, and administrative support positions such as
clerical workers. Compared to middle-aged
workers, a somewhat larger share of workers
sixty-five and over are in sales, service, or farm-
ing occupations (U.S. Bureau of the Census). 

Looking ahead

Because the population as a whole is aging,
we can expect that the pool of employed or po-
tentially employed people will also age during
the first decades of the twenty-first century. Pro-
jections of the labor force suggest that the medi-
an age of the labor force in the year 2008 will be
almost forty years—higher than any time since
the early 1960s (Fullerton, 1999a). This does not
necessarily mean that the labor force participa-
tion rate of men and women in their sixties or
seventies will increase. Whether individuals in
these age groups choose to participate in the
labor force in the future will be determined by
their individual characteristics that drive em-
ployment choices, as well as by the changing poli-

cy environment within which those choices are
made.

Older individuals decide whether or not to
work based on their need for continued income
or other resources generated through work,
their physical ability to continue working, and
the attractiveness of their work opportunities as
compared to other activities. We can expect that
individual decisions will continue to be made on
these bases, although each cohort will bring a
somewhat different mix of resources and charac-
teristics to the decision-making process. For ex-
ample, people in their sixties at the start of the
twenty-first century are in better health than
were earlier cohorts, making continued employ-
ment a more realistic option for many. People
who reach later life in good health, but with inad-
equate nonwork economic resources, will be at-
tracted to continued work, or returns to work.
Late-life employment will be especially likely if
employers offer attractive and flexible job oppor-
tunities to older workers.

These individual decisions are made within
a policy environment that shapes employment
and retirement decisions. For example, the age
at which full Social Security benefits may be re-
ceived began to increase in the year 2000. In ad-
dition, in the spring of 2000, Congress lifted the
earnings cap for retirees aged sixty-five to sixty-
nine, meaning that individuals in this age range
can earn as much income as they are able without
having their Social Security benefits reduced.
These actions may cause some older individuals
to remain working for longer periods of time, es-
pecially those with few private nonwork re-
sources. It seems likely, however, that
employment will continue to occur among only
those segments of the older population who find
employment a particularly appealing alternative
to unpaid activities, as well as those with ongoing
needs for wage income.

JAN E. MUTCHLER
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ENDOCRINE SYSTEM
Among the most intellectually compelling

theories of aging are those based on the notion
that selection pressure favors those mechanisms
which increase the probability of reproductive
success (i.e., of producing a next generation of vi-
able offspring). This relationship would be true
even if, for example, the mechanisms utilized
early in life to assure reproductive success ulti-
mately contribute to senescence and reduce the
longevity of postreproductive-age adults (Rose).
The dual and apparently contradictory nature of
this particular proposal is reflected in the term
used to describe it, ‘‘antagonistic pleiotropy.’’
Similar to antagonistic pleiotropy is another hy-
pothesis called the ‘‘disposable soma.’’ According
to this view, the soma (body) is principally a vehi-
cle for reproduction that becomes disposable
once reproductive success has been achieved. In
practice, this means that the resources of the
body are targeted to assuring the perpetuation of
the species instead of being distributed in a man-
ner that may also help increase life span (Kirk-
wood).

Reproduction, including the antecedent de-
velopment of reproductive organs and second-
ary sexual characteristics, is under strong
hormonal control. If aging and life span are
linked to the cessation of reproductive activity, as
proposed above, then it follows that hormones
likely play an important role in these events. In
humans the most prominent sex hormones are
the steroids estrogen (estradiol), progesterone,
and testosterone. Of these, estrogen has probably
received the greatest attention as a putative regu-
lator of the aging process. Estrogen availability
and levels determine the occurrence of two land-
mark events in the life cycle of women, menarche
and menopause, and its virtual disappearance in
postmenopausal women is associated with a vari-
ety of disorders and regressive tissue changes
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Figure 1
An illustration showing the human endocrine system.

SOURCE: Argosy, Inc. for the Gale Group
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commonly associated with aging (Perry). These
associations include the loss of bone (osteoporo-
sis) and changes in skin texture, and the in-
creased risk of cataracts, cardiovascular disease,
and dementia. In addition, because of the recip-
rocal relationship between hormone levels and,
for example, bone loss, estrogen has been used
extensively in hormone replacement therapy
(HRT), the goal being to counteract the negative
effects of postmenopausal estrogen deficiency,
that is, those changes commonly associated with
aging (Palacios). Thus, by this criterion, estrogen
is an antiaging hormone.

While estrogen is almost certainly the most
widely recognized sex hormone that likely plays
a role in aging, it is not the only sex hormone that
has this distinction. There are two others that
also have gained significant attention. One of
these is testosterone, which was recognized many
years ago, albeit indirectly, as an agent (factor)
important in maintaining the vigor and general
vitality of older males. This association had its or-
igins in nineteenth-century research involving
testicular transplants in animals (the goal being
to restore the sexual activity of valuable old, stud
animals), and progressed to the use of both trans-
plants and testicular extracts in middle-aged to
elderly human males (Gosden). This early work
gave results that were at best equivocal, but it did
establish the basis for research on hormone isola-
tion and characterization, and the rationale for
the use of testosterone in HRT. Testosterone le-
vels in men do decline with age (the phenome-
non is called andropause), and low levels of the
hormone have been equated with the loss of libi-
do and cognitive skills, physical frailty, and bone
loss. Testosterone HRT is an accepted form of
therapy, particularly for men who are clearly hy-
pogonadal (defined as bioavailable testosterone
below the reference range for young men), but
its widespread use remains controversial because
of side effects (Bain).

The other sex steroid that has been widely
implicated in the aging process is dehydroepian-
drosterone (DHEA). DHEA is a weak androgen,
produced by the adrenal gland, that can act di-
rectly on target tissues or indirectly as a precur-
sor molecule for both estrogen and testosterone.
DHEA, and its sulfated derivative DHEA-S,
reach peak levels in young adults and decline
steadily thereafter in most individuals. The blood
levels at age eighty-five are, on average, about 10
percent of that in young adults. This diminution
in DHEA/DHEA-S is called adrenopause. Lower

levels of the hormone have been associated with
age-related changes in body composition, the
frequency of some forms of cancer, type II diabe-
tes, atherosclerosis, and ischemic heart disease
(Hinson and Raven). As is the case with estrogen
and testosterone, DHEA has been and is being
used in HRT, frequently in uncontrolled circum-
stances by the public at large in the United States.
Although data from animal studies indicate that
DHEA supplementation can counter some age-
related changes (e.g., in immune function), the
results on healthy, older humans leave the ques-
tion of benefit in doubt (Svec and Porter). How-
ever, DHEA may be of help in some medical
conditions, including serum lupus erythematosis
and serious depression. No adverse effects have
been reported.

No discussion of hormones and aging would
be complete without consideration of human
growth hormone (HGH) and insulin-like growth
factor-1 (IGF-1). HGH is produced by the pitu-
itary and affects target tissues principally
through a mediating hormone/cytokine, IGF-1,
that is synthesized in peripheral tissue. HGH and
IGF-1 are potent anabolic agents capable of sti-
mulating cell proliferation and protein synthesis,
and recombinant HGH is the intervention of
choice for treating individuals with short stature
and adult HGH deficiency. HGH and IGF-1 le-
vels decline with age (somatopause) (Vermeulen),
and HGH and HGH secretagogue therapy have
emerged as strategies for helping the frail elderly
regain strength and muscle mass. However, as is
the case with testosterone, it remains to be seen
whether the benefits of such an approach out-
weigh the risks to the individuals, including pe-
ripheral edema and a decrease in insulin
sensitivity (Cummings and Merriam). Ironically,
recent data show that dwarf mice with growth
hormone deficiency and, as a consequence, re-
duced body size live longer than their normal lit-
termates.

ARNOLD KAHN
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EPIDEMIOLOGY
Epidemiology has been defined as ‘‘the study

of the distribution and determinants of disease
frequency in human populations’’ (Hennekens
and Buring). Based on the underlying tenet that
disease does not occur at random, this definition
provides a framework for the systematic investi-
gation of health, disability, and illness in human
populations. Thus, epidemiology has been iden-
tified as the science that forms the basis upon
which public health decisions can be made.

In its relatively short history, the field of epi-
demiology has evolved to reflect the changing
nature of the primary causes of morbidity (ill-
ness) and mortality (death). The term ‘‘epidemi-
ology’’ was first used to refer to the study of the
great ‘‘epidemics’’ of the nineteenth century,
such as cholera and diphtheria, in an era when
infectious diseases accounted for the overwhelm-
ing majority of deaths. Improvements in nutri-
tion, sanitation, housing conditions, and water
quality in the early twentieth century resulted in
the eradication of many infectious diseases and
an increase in life expectancy. Today chronic dis-
eases are emerging as the leading causes of death
and disability in developed nations, and there is

a shift in the demographic profile toward an in-
creasingly aging population. In turn, the under-
standing of an epidemic has been broadened to
reflect any disease that occurs at a greater fre-
quency than would usually be expected in a spec-
ified population or geographic region. It has also
been recognized that many chronic conditions
have a consistent, endemic presence in a given
population or geographic area, such as arthritis
among older women. Other conditions are so
widespread across a country, or even worldwide,
that they are considered pandemic, such as obe-
sity in the Western world.

Quantifying the occurrence of disease and its
distribution in relation to the characteristics of
person, place, and time falls within the domain
of descriptive epidemiology. Measures of disease
frequency rely on ‘‘count’’ information, the most
basic of which is to add up individuals with a con-
dition. However, for making direct comparisons
among different groups it is necessary to deter-
mine the denominator, or the source population
that the individuals come from. ‘‘Incidence’’ re-
fers to the number of new cases of a condition
that develop in a defined population within a
specified time interval; it is a useful measure to
study disease etiology. ‘‘Prevalence’’ refers to all
occurrences of a condition in a defined popula-
tion at a specific point in time; it is useful for
health resource planning. Incidence and preva-
lence are interrelated in that prevalence is a func-
tion of both incidence and duration of a
condition. For example, the prevalence of Al-
zheimer’s disease exceeds the incidence of Al-
zheimer’s disease because, once diagnosed,
Alzheimer’s patients live for many years with the
disease. Prevalence is a ‘‘snapshot’’ that captures
both newly diagnosed cases and previously diag-
nosed cases still alive. Institutionalized individu-
als are often excluded from the numerator
(cases) and/or the denominator (persons at risk).
Given that institutionalization rises dramatically
with age, this poses a unique challenge for the re-
porting of morbidity rates among older age
groups.

Analytic epidemiology

Studying the determinants of disease fre-
quency falls within the domain of analytic epide-
miology. The interest in causal relationships
determines the type of study designs that epide-
miologists employ. An experimental design is
rarely appropriate to investigate disease etiology
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in humans: imagine the implications of random-
ly assigning individuals to smoke or not to smoke
in order to study the effects on lung cancer.
Therefore, epidemiologists must rely largely on
observational study designs to determine associa-
tion and to assess causation. The two most com-
mon observational study designs are the case-
control study, in which individuals with and
without the disease of interest are selected and
prior exposure history is assessed, and the cohort
study, in which individuals with and without the
exposure of interest are selected and followed to
determine the development of disease.

Relative and attributable risk

Measures of disease association include rela-
tive and attributable risk. Relative risk estimates
the magnitude of an association between expo-
sure and disease, based on the incidence of dis-
ease in the exposed group relative to the
unexposed group. A relative risk of 1.0 indicates
that there is no association between the exposure
and outcome; a relative risk of greater than 1.0
indicates a positive association or increased risk;
and a relative risk of less than 1.0 indicates an in-
verse association, or decreased risk (a protective
effect). Incidence usually cannot be calculated in
a case-control study, because participants are se-
lected on the basis of disease. In this instance, the
odds ratio (the ratio of odds of exposure among
the cases to that of the controls) approximates
the relative risk. Attributable risk, or risk differ-
ence, is the absolute difference in incidence be-
tween an exposed and unexposed group. It
quantifies the risk of disease in the exposed
group attributable to the exposure by removing
the risk that would have occurred due to other
causes. Expressed differently, attributable risk
calculates the number of cases of disease among
the exposed that could be eliminated if the expo-
sure were eliminated. This is a useful measure of
the public health impact of an exposure, assum-
ing there is a cause-effect relationship. It is not
possible to calculate attributable risk for most
case-control studies, because incidence cannot be
determined.

SUSAN A. KIRKLAND
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EPILEPSY
Contrary to what has been asserted in the

past, recent literature has demonstrated that the
incidence of provoked and unprovoked seizures
and of epilepsy and the prevalence of epilepsy in
older people is high. It is therefore regrettable
that seizures in old age are still relatively under-
researched. There are reasons for not relying on
data obtained from the general adult population
when deriving a picture of epilepsy in old age.
The presentation, the etiology, the clinical phar-
macology, the functional consequences, and the
associated core morbidity are all different in old
age.

Presentation and diagnosis

Since many older people live alone, there
may be an inadequate history and older people
may present with a history of recurrent unex-
plained falls or of being found on the floor. The
vast majority of seizures in old age are either par-
tial seizures with, for example, focal motor events
such as recurrent jerking of an arm or leg, or sec-
ondary generalized seizure that may present ei-
ther with disturbances of higher level function as
in complex partial seizures or with convulsive
movements. The list of conditions that may be
confused with epilepsy is very long and includes:
fainting; low blood sugar; transient ischaemic at-
tacks; recurrent paroxysmal behavioral distur-
bances, such as clapping or calling out,
secondary to dementia; drop attacks and other
nonepileptic causes of falls; transient global am-
nesia; and nonepileptic attack disorder or psy-
chogenic attacks. Conversely, there is an equally
long list of conditions that are genuinely epileptic
but may be thought to be nonepileptic; partial
motor status epilepticus (e.g., persistent involun-
tary movement of an arm or leg) may be thought
to be an extrapyramidal movement disorder
such as Parkinson’s disease; sensory epilepsy may
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be thought to be a transient ischaemic attack;
complex partial seizures in which a patient may
stare or call out can be confused with psychoses;
atonic seizures can be confused with drop attacks
or hysteria; and Todd’s palsy (transient weak-
ness) following a generalized seizure can be con-
fused with a new stroke or a transient ischaemic
attack.

The biggest challenge in elderly epileptology
is determining whether or not the patient’s
events are seizures or fainting (syncope). Differ-
entiating the two conditions may be extremely
difficult in the absence of an eyewitness report.
Moreover, the usual features that differentiate
the two conditions may not apply to older peo-
ple. For example, whereas syncope is not usually
associated with either incontinence (loss of blad-
der and/or bowel control) or post-event con-
fusion, an elderly person who is already inconti-
nent or has background confusion may be incon-
tinent or confused in association with a syncope
attack. Even so, the history remains the most
powerful diagnostic tool. Investigations will be
guided by the history and the findings on exami-
nation. The EEG will rarely be useful in making
a diagnosis of epilepsy and certainly should not
be used to make up for the shortfalls in history
taking. The indications for neuroimaging are not
well defined and depend at least in part on the
availability of radiological services. Strong indica-
tions for neuroimaging include unexplained
focal neurological signs, progressive or new neu-
rological symptoms, especially those of raised in-
tracranial pressure, progressive or new
neurological signs or poor control of fits not at-
tributable to poor compliance, or continued ex-
posure to precipitants such as alcohol.

The most common cause of seizures in old
age is cerebrovascular disease: seizures may be a
harbinger of future manifestations of cere-
brovascular disease; late onset seizures are associ-
ated with a higher level of occult cerebral
ischaemia; and overt strokes may trigger seizures
either acutely or subsequently. Any patient who
develops a seizure for the first time in old age
when there was no obvious cause should be thor-
oughly investigated for cardiovascular risk fac-
tors and possibly placed on low dose aspirin, so
long as there is no contraindication. Other cere-
bral causes of seizures include tumor, which may
account for 10 to 15 percent of elderly onset
cases. However, the proportion of these cases in
which seizure is the only manifestation and the
proportion in which any underlying tumor

found is benign and/or resectable is not known.
Seizures may occur in nonvascular cerebral de-
generative disease, such as Alzheimer’s disease.
Non-cerebral causes of seizures include those
which are secondary to cerebral anoxia as in pro-
longed syncopal attacks due, for example, to car-
diac arythymias. Seizures may also be triggered
by a wide variety of drugs that have pro-
convulsant side effects, notably tricyclic antide-
pressants, phenothiazines, and aminophylline.
The role of alcohol in triggering seizures in older
people or in interfering with control must not be
forgotten.

Management

Reassurance, education, and information are
of paramount importance in the management of
elderly patients with seizures as in any other age
group. Guidance on driving regulations, reason-
able risk-taking, and the avoidance of precipi-
tants of seizures should be covered. The
mainstay of treatment is drug therapy. This
should not be undertaken lightly and a so-called
therapeutic trial of antiepileptic drugs in patients
whose episodes are of uncertain nature is usually
undesirable, unless the events are occurring with
such frequency that the response to drugs can be
assessed very quickly. It must be remembered
that the adverse impact of drugs may outweigh
the episodic discomfort of an occasional seizure.
Drug treatment is usually started in patients who
have more than one unprovoked generalized sei-
zure or a single major seizure where there is a
continuing underlying cause as in the case of a
patient who has had a cerebral infarct in the past.
The evidence that early treatment prevents re-
current epilepsy from becoming chronic (the no-
tion that ‘‘fits breed fits’’) is poor. Patients with
minor seizures that are not in any way interfering
with their life may, if the episodes are infrequent,
reasonably elect not to have drug treatment.

Recent meta-analyses have made the choice
of anticonvulsant a little easier. There is evidence
that carbamazepine has some advantages over
the other first-line drugs (phenytoin or sodium
valproate) for the generality of elderly people
who have partial or secondary generalized sei-
zures. However, there may be a case for using
other drugs for first-line treatment in patients
with specific problems. Where compliance de-
mands that patients receive medication once
daily, there may be a case for phenytoin, al-
though this may predispose to bone demineral-
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ization as well as having the neuropsychiatric
effects shared with other anticonvulsants. Carba-
mazepine may predispose to hyponatraemia (low
sodium in the blood or less than 130 mmol/l),
particularly in patients on diuretics or who have
recurrent chest infections. Sodium valproate
may be the drug of choice for patients who can-
not tolerate either phenytoin or carbamazepine
or in the small number of patients who have pri-
mary generalized seizures. There is relatively lit-
tle evidence about the newer generation of
anticonvulsants but lamotragine appears to be at
least as effective as carbamazepine and may have
fewer side effects, although it is expensive; and
gabapentin has the advantage of not interacting
with other drugs as well as being relatively non-
toxic, although it may also be relatively less effect
in controlling seizures. There are no recom-
mended doses of anticonvulsants for older peo-
ple. Overall, the retrospective analysis of a
Veterans Administration’s study of the effect of
age on epilepsy and its treatment showed that
older patients’ seizures were better controlled
and they were on lower doses of anticonvulsants
than were younger patients. However, there is
enormous variation between older people. Anti-
epileptic drug monitoring may be particularly
useful in the case of phenytoin and carbamaze-
pine. The prognosis for control is at least as good
as, or possibly better than, in the general adult
population. There is little evidence about the ap-
propriateness of withdrawal of anticonvulsants as
studies have not been done in older people. Pres-
ently, an elderly person who has been started ap-
propriately on an anticonvulsant may have to
remain on it for the rest of his or her life.

Services for elderly people with epilepsy are
often poorly developed: such patients fall be-
tween geriatrics and neurology services. There is
a case for developing specialized epilepsy ser-
vices for older people that can address both man-
agement of seizures and other concurrent
problems and associated disabilities. A key ele-
ment of that service would be a specialist epilepsy
nurse.

RAYMOND C. TALLIS
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ESTATE PLANNING
The property and property rights a person

owns are considered his or her estate. Estate plan-
ning can be defined as thinking about and devel-
oping a plan for the acquisition, conservation,
use, and ultimately the disposition of one’s estate.
However, estate planning is even broader, in the
sense that it involves people as well as property.
Some of the most powerful motivations for estate
planning arise out of concern for family mem-
bers and other people who are important in a
person’s life.

Everyone, in fact, has an estate plan—
whether or not it results from planning. People
make decisions and take actions throughout
their lives that affect what assets they will acquire,
how much they will acquire, how many of those
assets they will retain at the end of their lives, and
how those remaining assets will transfer to their
heirs upon their death. Estate planning seeks to
bring order to what might otherwise be a hap-
hazard process of managing one’s estate.

Purpose of estate planning

Although many American households do not
develop an estate plan, there are several practical
reasons for making one. After a person dies, he
or she usually wants his or her possessions to go
to certain individuals and/or charities. People
who are supporting someone, such as a spouse or
children, want that financial support to continue.
A parent of a minor child needs to indicate who
the guardian will be for that child. People who
own small businesses may hope to see the busi-
ness continued by the next generation, and those
with sufficient wealth to incur estate taxes want
to minimize these taxes as much as possible.
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The estate planning process

The first step in the estate planning process
typically involves gathering data about the prop-
erties owned, how they are owned, and their
value. Then the objectives of the estate owner
need to be clarified, conflicts between competing
objectives recognized, and priorities established.
The various available techniques for accomplish-
ing these specific objectives need to be consid-
ered, as oftentimes there will be more than one
alternative technique available and the tech-
niques that are most likely to accomplish the es-
tate owner’s objectives should be selected. Once
a plan of action is selected, it needs to be imple-
mented, and after implementation, it should be
reviewed periodically and revised, if necessary.
Whenever there is a major change in a family or
a change in ownership of property, it is impor-
tant to review the estate plan.

Property transfers and estate planning.
Anyone who owns property may transfer it dur-
ing their lifetime by either sale or gift. A gift is a
transfer in exchange for nothing in return or for
less than the full value of the gifted property. Any
person can also declare their intent to give prop-
erty to individuals or organizations upon their
death by making a will. A will identifies who will
receive the assets in an estate. It may also be used
to accomplish other estate planning objectives,
such as naming a guardian for minor children.
A will must conform to legal formalities estab-
lished by the law of the state in which it will be
administered. Wills should be reviewed regularly
and updated periodically.

Will substitutes. Certain types of property
interests transfer at death by operation of law, by
contractual arrangement, or by trust. A will is
powerless to affect the transfer of these assets,
and these forms of transfer take precedence over
transfers by will. As a group, all property inter-
ests that have their own built-in transfer mecha-
nism at death are called will substitutes. Examples
of will substitutes are property owned in joint
tenancy with the right of survivorship; individual
retirement accounts (IRAs) that transfer proper-
ty, by contractual agreement, to a named benefi-
ciary other than the decedent’s estate, and
revocable living trusts. Federal law protects a sur-
viving spouse’s interests in a deceased spouse’s
qualified retirement benefits, except for IRAs,
even when the surviving spouse is not the named
beneficiary. Assets that are will substitutes bypass
the formal estate administration processes estab-

lished by state laws. As a result, will substitutes
can be used to accomplish objectives such as re-
ducing estate administration costs, increasing
privacy, and making a quicker and easier trans-
fer to intended heirs.

Intestacy. Property that is not transferred at
death by either a will substitute or a valid will
transfers according to state intestacy laws. A per-
son is said to die intestate when they die without
leaving a valid will. State intestacy laws set forth
a plan for how assets transfer to heirs that are not
transferred by will or will substitute. Typically,
intestacy laws provide for distribution of a por-
tion of estate assets, first to a surviving spouse,
then to surviving children, and grandchildren,
then to parents, then to other blood relatives,
and finally to the state if there are no surviving
blood relatives.

Probate. The property and intestacy laws of
the state in which a decedent is domiciled or, if
it is real estate, in the state in which the property
is located control the estate administration pro-
cess. A domicile is a person’s permanent resi-
dence. Probate refers specifically to the process
whereby a will is admitted to court (to prove the
authenticity of the will) or a deceased person is
determined to have died without a will. Probate
is usually handled in the local county court sys-
tem. The term probate is also widely used to refer
to the entire estate administration process. The
probate court appoints someone to handle the
affairs of the deceased; to inventory the assets of
the deceased person; to have the value of those
assets appraised; to pay the debts of the dece-
dent; to file any income, gift, or estate tax returns
due from the estate; to pay any taxes owed by the
estate; to distribute the remaining property ac-
cording to the terms of the will or as state intesta-
cy law dictates; and to file a final accounting with
the probate court. 

Community property. Nine U.S. states are
community property states. The nine states are Ari-
zona, California, Idaho, Louisiana, Nevada, New
Mexico, Texas, Washington, and Wisconsin.
Spouses who acquire property while residing in
a community property state are deemed to own
the property in equal shares, regardless of who
paid for the property or whose names are on the
document of title. Spouses who move either in or
out of a community property state may need to
consider the implications for estate planning, as
community property retains it character even
when spouses move out of a community property
state.
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Limited interests in property. For added
flexibility in estate planning, ownership of assets
may be carved up into limited interests. One ex-
ample is a life estate, where a life tenant receives
use of the property and any income from the
property for life, but other individuals, called re-
mainder persons, own a future interest in the prop-
erty. 

Prevalence of wills

About 70 percent of Americans die without
a will. Those who make a will tend to have certain
characteristics in common. According to infor-
mation from an experimental module of the
1994 Asset and Health Dynamics Among the
Oldest Old (AHEAD), higher education and
greater wealth increase the probability of having
a will. In addition, those who consulted a finan-
cial advisor, participated in 100 hours or more of
volunteer work in the previous year, or donated
more than $500 to religious or charitable organi-
zations in the previous year are more likely to
have a will. White households are more likely to
have a will than African-American, Hispanic, and
other racial groups.

A will is not an estate plan. A will is only one
component of a complete estate plan. More so-
phisticated estate plans usually rely on a combi-
nation of estate planning techniques, including
a will and trusts, in order to achieve desired ob-
jectives. Wills must be carefully coordinated with
other estate planning techniques, as there are
some things a will cannot do. A will cannot trans-
fer property that is transferred by trusts, title, or
contract (will substitutes), so the will must be
carefully coordinated with these. A will cannot
meet the needs of a person who is incapacitated,
but not yet deceased. According to the Mayo
Clinic and the Harvard Medical School, a sixty-
five-year-old person has at least one chance in
four of needing an average of two and one-half
years of long-term care. As a result, estate plan-
ning often involves the use of advance directives—
written legal documents that declare an individu-
al’s wishes concerning how certain physical and
financial matters will be handled, if and when the
person loses the capacity to make decisions.

Examples of advance directives are the dura-
ble health care power of attorney, the living will,
the durable power of attorney (for financial mat-
ters), and revocable living trusts. Durable powers
of attorney are called durable because they contin-
ue in effect after the onset of incapacity. Confor-

mity to the legal formalities set forth in applicable
state law is particularly important relative to ad-
vance directives. Finally, a comprehensive estate
plan will find a way to communicate important
information that doesn’t belong in a will and
should be shared with appropriate individuals,
such as one’s personal representative, before
death. A letter of last instructions is one way that
an individual can communicate his or her feel-
ings about important matters such as funeral in-
structions and organ donation. The wishes of
surviving family members in regard to these mat-
ters may be decisive unless the decedent clearly
expressed his or her wishes in writing.

Trusts

Trusts are an extremely flexible and useful
tool for estate planning. A trust is a contract be-
tween the donor or grantor and the manager of
the trust’s assets, called the trustee. The trustee
holds legal title to the trust property. The trustee
has a legal duty to manage the trust property for
the benefit of the trust’s beneficiaries. The five
common elements of all trusts are a grantor, a
trustee, a beneficiary, the trust property, and the
terms of the trust agreement. Trusts that take ef-
fect during the grantor’s lifetime are living trusts,
while those that take effect upon the grantor’s
death are testamentary trusts. Testamentary
trusts are established by a decedent’s will. Trusts
may be either revocable or irrevocable. Property
transfers to an irrevocable trust are completed
gifts; that is, they are no longer owned by the
grantor. Property transfers to a revocable trust
are not completed gifts, and the grantor retains
the power to retrieve the trust property.

There are many different types and uses of
trusts. Particular types of trusts are selected
based on their usefulness for accomplishing par-
ticular estate planning objectives. For example,
one use of a qualified terminable interest property
trust (Q-TIP) is to provide income to a surviving
spouse from a second or subsequent marriage,
while ensuring that the trust property is ulti-
mately distributed to children from previous
marriages. Some objectives can only be accom-
plished through the use of a particular type of
trust. For example, a qualified domestic trust must
be used to obtain the benefits of the estate tax
marital deduction for a nonresident alien spouse
of a U.S. citizen. Trusts are particularly useful in
dealing with a whole range of situations where
the intended beneficiary either is not legally
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competent to own property, such as a minor, or
may become incapable of managing his or her
own property. 

Federal estate and gift taxes

The federal estate and gift taxes are transfer
taxes on the value of property transferred by life-
time gift (gift tax) or from a decedent’s estate (es-
tate tax). Every individual has an applicable
credit amount against federal estate and gift tax
liability. The applicable credit amount is
$345,800 in 2002. This is equivalent to a taxable
estate of $1,000,000, which is called the applica-
ble exclusion amount. In 2002, the effective mar-
ginal estate and gift tax rates range from 37 to 55
percent on taxable estates that exceed the appli-
cable credit amount, which makes minimizing
transfer taxes an important objective.

Estate and gift taxes are cumulative. All tax-
able lifetime gifts made after 1976 are included
in the computation of a decedent’s federal estate
tax liability. Despite this fact, taxable lifetime gifts
have one important advantage over testamentary
transfers. Taxable lifetime gifts can freeze the
value of appreciating properties as of the date of
the gift, so that all future appreciation is removed
from the donor’s estate. Nevertheless, taxpayers
generally shouldn’t make lifetime taxable gifts
that exceed the applicable exclusion amount.
One potential disadvantage of lifetime gifts is
that the recipient of a gift must take the donor’s
income tax basis in the gifted property. The ef-
fect is to transfer any income tax gain on the
property to the recipient. Unlike gifted property,
most inherited property receives an income tax
basis equal to the fair market value of the proper-
ty on the date of the decedent’s death.

Some gifts are not subject to a gift tax. The
most important type is a present interest gift, which
falls under the annual gift tax exclusion amount
of $10,000 per recipient (an amount that is in-
dexed annually for inflation). There is no limit to
the number of recipients, so large amounts of
money or other valuable property interests can
be given to friends or family while using the an-
nual exclusion amount to shield the gifts from
being taxed. The gift must convey a present in-
terest in the property; that is, it must be available
for the immediate use, possession, or enjoyment
of the recipient. The annual exclusion can be
used in combination with an irrevocable living
trust to permanently remove large amounts of
potentially taxable value from an estate. Gifts to

qualified charitable organizations are tax deduct-
ible for either gift or estate tax purposes. Life-
time gifts can also reduce income taxes.

The federal gross estate includes the fair mar-
ket value of everything actually owned at the
date of death, as well as all property interests
deemed to have been owned at the date of death.
A life insurance policy given away within three
years of death is an example of a property inter-
est that is deemed to have been owned by a dece-
dent on the date of death.

The federal taxable estate is computed by first
subtracting, from the gross estate, certain allow-
able deductions such as funeral expenses, admin-
istration expenses, debts, taxes, and losses. The
value of property left to a surviving spouse or to
charity is then deducted, and then the cumula-
tive total of post-1976 lifetime taxable gifts are
added. A tentative federal estate tax is computed
on this amount, which is called the federal tax base.
Any tentative estate tax payable is further re-
duced by gift taxes payable on post-1976 lifetime
taxable gifts and applicable credits, which in-
clude the applicable credit amount explained
earlier.

Because federal law allows an unlimited mar-
ital deduction for property passing to a surviving
spouse who is a U.S. citizen, the estate tax on the
estate of the first spouse to die can be eliminated
completely by leaving the whole estate to the sur-
viving spouse. This simple approach may not
work in the long run, however, because it wastes
the first decedent spouse’s applicable credit
amount. The combined tax bill for both estates
may be much larger than it would have been if
less of the first spouse’s estate had passed to the
survivor. Estate plans for married couples with a
combined estate valued in excess of one spouse’s
applicable exclusion amount should use a bypass
trust or other technique to avoid overqualifying
for the marital deduction. A bypass trust, for ex-
ample, will provide the surviving spouse with the
annual income from the trust property and a
limited right to invade the corpus, but does not
qualify for the marital deduction.

Generation-skipping transfers that do not ex-
ceed the generation-skipping transfer tax ex-
emption amount of $1,000,000 per transferor
can save money for large taxable estates. These
transfers skip over a generation (e.g., from
grandparent to grandchild), and thus reduce the
incidence of transfer taxation over time. Taxable
estates also may benefit from valuation planning.
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One form of valuation planning involves estab-
lishing an entity such as a family limited partnership
(FLP), spreading the ownership of the FLP
among various family members and restricting
the transferability of the interests. With proper
planning and implementation, the market value
of FLP interests will be subject to considerable
discounts.

The Economic Growth and Tax Relief Rec-
onciliation Act of 2001 phases in several changes
in federal estate and gift taxation from 2002
through 2010. The changes include increases in
applicable credit amounts and reductions in tax
rates. The act repeals the estate tax in 2010, but
not the gift tax. The most important feature of
this new law is that it isn’t permanent, which
means additional changes in federal estate and
gift taxation should be expected.

State estate and inheritance taxes
Two kinds of state death taxes may be re-

quired: estate and inheritance. Estate taxes are lev-
ied by only a handful of states, with tax rates that
vary from 1 percent to 32 percent. The dece-
dent’s estate must pay these taxes. About half of
the states use a pickup tax, which applies only to
the estates that pay federal taxes. The tax is de-
signed to obtain, for the state, some of the money
that otherwise would go to the federal govern-
ment. The revenue comes from the federal gov-
ernment’s share of the estate taxes, not from the
estate of the deceased. In at least sixteen states,
heirs must pay state inheritance taxes based on
the value of the assets they receive. Inheritance
tax rates typically are lowest (and exemptions
highest) for the closest kin, and highest (and ex-
emptions lowest) for more distantly related kin
and unrelated beneficiaries. Oftentimes, proper-
ty left to a surviving spouse is completely exempt
from tax. Only ten states have a gift tax on life-
time gifts, although state estate and inheritance
taxes may apply to gifts made in anticipation of
death.

SHARON A. DEVANEY
W. ALAN MILLER

See also ADVANCE DIRECTIVES FOR HEALTH CARE; ASSETS

AND WEALTH; BEQUESTS AND INHERITANCES; MEDICAID;
TAXATION.
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ESTROGEN
Menopause, defined as the permanent cessa-

tion of menstruation, is the final stage in the pro-
cess of female reproductive aging. Because of the
dramatic increase in life span during the twenti-
eth century, the average woman in this country
experiencing menopause has more than one-
third of her life ahead of her, and as of the late
1990s, an estimated thirty-five million American
women were postmenopausal. In practical terms,
menopause can only be diagnosed ‘‘after the
fact,’’ that is, after a period of twelve months of
amenorrhea (absence of menstruation). The av-
erage age of menopause is fifty-one, which is pre-
ceded by a two- to eight-year period of changing
ovarian function, known as perimenopause.

In addition to the variability in the age of
menopause and in the length of perimenopause,
there is also great variability in the extent of
menopausal symptoms. The types of symptoms
reported include hot flashes (sensation of
warmth, frequently accompanied by skin flush-
ing and perspiration), insomnia, night sweats,
depression, headache, backache, painful inter-
course, loss of sex drive, vaginal dryness, and
problems with short-term memory. Cultural dif-
ferences may play a role in some of the reporting
of symptoms, and it is also possible that different
concepts of what is discomfort, or real lifestyle
differences, such as exercise and diet, may actual-
ly diminish these phenomena in some cultures.

What causes menopause?

The immediate reason that women stop cy-
cling is that their ovaries become depleted of
eggs. Humans stop making eggs even before
they are born and the seven million eggs con-
tained in the ovaries of a five-month female fetus
are all she will ever have. At birth, females have
only one to two million eggs, and by puberty,
only one-thirtieth of the original seven million
remain. During each menstrual cycle, one egg
becomes fully developed and will be ovulated.
Somewhere between ages thirty-five and forty-
five, the constant rate of egg loss suddenly accel-
erates about two-fold, so that at menopause only

about one thousand eggs are left. It is believed
that the alteration in the regularity of cycles com-
promises the feedback interaction between the
ovaries and the neuroendocrine system, ulti-
mately leading to a sharp decrease in the levels
of estrogen and progesterone.

The dramatic reduction in the level of estro-
gen is associated with a wide variety of physiolog-
ical changes that correlate with menopause.
Indeed, as many as four hundred different ac-
tions of estrogen have been identified, affecting
such diverse systems as circulation, brain activity,
sexual behavior, bone biology, sleep patterns, in-
testinal absorption of food, and immune activity.
Although menopause is clearly associated with
such negative health effects as osteoporosis and
heart disease, not all the alterations of meno-
pause are detrimental. For example, before
menopause, the risk of American women devel-
oping breast cancer doubles every three years,
whereas after menopause it takes thirteen years
for the risk to double again.

Effects of menopause

Menopause diminishes the incidence of gy-
necological cancers because estrogen and pro-
gesterone are involved in the development of
these cancers in the first place. During the latter
part of each menstrual cycle, to prepare the body
for possible pregnancy, estrogen and progester-
one cause the cells lining the milk ducts in the
breast to divide. Every time a cell divides, there
is a chance that errors (mutations) can occur in
its genetic material, so that the more cycles a
woman undergoes that involve cell division of
the duct cells, the greater the chance of muta-
tions. Conversely, when these cells become spe-
cialized to produce milk during and after
pregnancy, they are no longer proliferating and
therefore are less likely to undergo mutations.
Thus, the rise in breast cancer during the last
half of the twentieth century can probably be ex-
plained in large part by changes in the length of
the total reproductive period, the number of
pregnancies and more common delays in having
a first child. Ironically, therefore, menopause in
its modern context is actually a favorable event
for women’s health with respect to breast cancer.

In contrast to its beneficial effect on breast
cancer incidence, menopause is detrimental to
numerous aspects of health. One of the major
outcomes of the decline in estrogen is the in-
creased risk of cardiovascular disease and death
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from heart attacks. In the United States, cardio-
vascular disease is the number one killer of men
starting at age thirty-five, whereas in women, it
is not until after the age of sixty that cardiovascu-
lar disease becomes the number one cause of
death. Indeed, heart and arterial disease kill al-
most ten times as many postmenopausal women
in Western society as do all the gynecological can-
cers combined.

The second major consequence of the de-
cline in estrogen is osteoporosis, thinning and
loss of bone that can ultimately lead to wrist, hip,
and vertebral fractures. Both men and women
lose bone as they age, but during the first five to
ten years after menopause, women experience
accelerated bone loss, making them much more
likely than men to suffer collapse of vertebrae,
wrist fractures, and broken hips. About 20 per-
cent of elderly women with osteoporetic hip frac-
tures die of complications within one year,
ranking osteoporosis as the twelfth greatest killer
in the United States. Similar to heart disease,
osteoporosis is more deadly than all the gyneco-
logical cancers combined.

Hormone replacement therapy (HRT)

Most animals in the wild do not live past
menopause. By contrast, typical women in indus-
trialized countries can expect to live more than
one-third of their lives beyond their reproduc-
tive years. If living past menopause is a relatively
recent phenomenon, then evolution will not
have had time to adjust women’s bodies to living
with reduced postmenopausal hormone levels.
From this perspective, perhaps HRT (used in
this entry to designate both estrogen alone or in
combination with progesterone) would be ad-
vantageous. On the other hand, if menopause
arose during evolution as an adaptive mecha-
nism, then women’s bodies are likely to be physi-
ologically adjusted to altered hormone levels,
and upsetting that delicate balance with HRT
might lead to unexpected health-damaging con-
sequences. These two opposing theoretical possi-
bilities are further complicated by an
overwhelming amount of often conflicting data
on the risks and benefits of HRT, leading to a
great deal of confusion and uncertainty, even
among experts, as to the optimal strategy for
women who reach menopause. In this regard,
decisions should also take into account the per-
sonal treatment goals, because therapy directed
at some symptoms, such as hot flashes, can be

short-term, whereas treatment of a chronic con-
dition, such as osteoporosis, is usually lifelong. It
should also be mentioned that the particular
doses and routes of HRT can vary according to
indication, with different amounts and regimens,
including addition of progesterone to prevent
endometrial hyperplasia.

The ideal method to scientifically evaluate all
of the effects of HRT would be to conduct a ran-
domized trial on a large group of women who are
similar in many characteristics, with half the
group being given HRT and the other half, a pla-
cebo. Indeed, one such study, the so-called
Women’s Health Initiative, was in progress in
2001, so ultimately, more definitive and compre-
hensive data on the risks and benefits of HRT
will probably become available. At present, how-
ever, women reaching menopause are forced to
rely predominantly on data from observational,
retrospective epidemiological studies. Such
studies are subject to a variety of biases, such as
educational and socioeconomic backgrounds
that might affect the decision of a woman to
begin HRT. Nevertheless, it is interesting to note
that although the observational studies differ in
the details, such as differences in the ages of the
subjects and length of estrogen use, virtually all
of the analyses demonstrated reduced risk of
death among estrogen users. The most compre-
hensive of these studies, which followed women
for more than twenty-five years and had access
to all medical records, including precise estrogen
doses, showed that the yearly death rate among
estrogen users was about half that of nonusers.
Nonetheless, because all of these studies were ob-
servational, the findings must still be interpreted
with caution.

In addition to the overall risk of death, a cor-
relation has been suggested between several spe-
cific health parameters and the use of HRT. The
most convincing effects are on the process of
osteoporosis. Evidence from observational
studies indicates that postmenopausal hormone
users have fewer fractures than nonusers and
show retardation of bone loss. However, the time
at which HRT must be initiated in order to pro-
tect against fracture is not known. Controversy
also exists regarding the maximum age at which
HRT can be initiated to be of clinical utility. Al-
though the beneficial effects of estrogen on bone
have been demonstrated in women with estab-
lished osteoporosis, to achieve maximum bene-
fits, HRT should begin at the time of cessation of
menses.
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The putative beneficial effect of estrogen on
cardiovascular status is controversial. Many ob-
servational studies on the relation between the
use of estrogen and risk events from coronary
heart disease suggested lower rates among post-
menopausal estrogen users versus nonusers.
However, three large prospective studies in the
year 2000 concluded that HRT neither prevents
cardiovascular problems in healthy women nor
protects women with abnormal cardiac function
against future cardiovascular episodes. Thus, de-
spite the encouraging suggestions of earlier
studies and the biological plausibility of protec-
tion against coronary heart disease associated
with postmenopausal HRT, the cardioprotective
effect of HRT is questionable. Indeed, the Amer-
ican Heart Association has recently issued an ad-
visory statement discouraging the use of HRT in
situations where the sole purpose is improve-
ment of cardiovascular health.

Possible beneficial effects of HRT against ar-
thritis, cognitive decline and Alzheimer’s disease,
periodontal disease, cataract formation, and
colon cancer have been proposed based on epi-
demiological analyses, but further research is re-
quired to confirm these results. In any case, it is
clear that at the very least, HRT alleviates such
non-life-threatening symptoms of menopause as
hot flashes, insomnia, and depression.

Precautions regarding HRT

HRT is absolutely contraindicated in women
with undiagnosed vaginal bleeding, breast or en-
dometrial cancer, and active deep vein thrombo-
sis. Women with previous clotting disorders,
especially in the setting of pregnancy, should be
specifically evaluated medically before initiating
HRT. Use of HRT after a diagnosis of melanoma
remains controversial, and concerns have been
raised regarding the use of HRT in women with
liver disease or previous gallbladder disease.
Other potentially important side effects that have
not been adequately analyzed include im-
munological changes, in light of the presence of
receptors for estrogen in various immune cells.

The most controversial aspect of HRT re-
mains the potential increase in breast cancer re-
sulting from long-term estrogen use. There are
recognized experts on each side of the debate,
but the majority of studies support no significant
increase in breast cancer risk in women receiving
postmenopausal HRT. Clearly, resolution of this
important issue requires a randomized-

controlled trial with longitudinal data. In any
case, for women who have proven breast cancer
or who have a known risk of developing breast
cancer, postmenopausal HRT is contraindicated.
The safety of HRT after breast cancer remains
controversial, with available evidence neither as-
suring safety nor proving any toxic effects.

Designer estrogens

Estrogen thus appears to be a contradictory
molecule, both essential and harmful to women.
Because of the dual nature of the effects of estro-
gen, researchers are actively seeking to identify
so-called designer estrogens, chemicals that are
known technically as selective estrogen receptor
modulators (SERM). These substances would be-
have like estrogen in some tissues but block its ac-
tions in others. It is possible that one such
compound, raloxifine, now prescribed for main-
taining bone density in older women, may be
able to protect women from osteoporosis and
coronary artery disease as well as endometrial
and breast cancer. Long-term studies with this
and other SERMs in development may be able to
protect women single-handedly from the multi-
ple disorders that increase in prevalence after
menopause. For the time being, however, each
woman must weigh the known risks and benefits
of the available forms of HRT and, together with
information and advice from health care provid-
ers that takes into account her own health histo-
ry, make her personal decision regarding
whether or not to initiate HRT at the time of
menopause.

RITA B. EFFROS
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EUTHANASIA AND SENICIDE
‘‘Euthanasia’’ is a word coined from the

Greek language (eu, good or noble; thanatos,
death) in the seventeenth century by Francis
Bacon to refer to an easy, painless, happy death.
It has now come to mean the active causation of

A patient on a life-support system in the intensive care unit of a hospital. Many people feel that disconnecting
such life-support machines after a person has stopped breathing on his or her own represents a form of euthanasia
that should be allowed, while many others feel such an action is both unethical and immoral. (Photo
Researchers, Inc.)

a patient’s death through the injection of a lethal
dose of medication. Euthanasia differs from as-
sisted suicide, in which the patient self-
administers a lethal dose of a compound, usually
prescribed by a physician who knows the patient
intends to use it to end his or her life.

Assisted suicide and euthanasia differ from a
patient’s right to refuse or withdraw from un-
wanted treatment even if that refusal or with-
drawal may cause death. The right to refuse or
withdraw from unwanted treatment is based on
the principle of informed consent that underlies
the practice of medicine. That is it is the right of
every patient, whether terminally ill or not, and
has nothing per se to do with hastening death.

The difference between the two was affirmed
by the U.S. Supreme Court in a case in which
proponents of assisted suicide challenged a New
York law prohibiting it (Vacco v. Quill). They in-
voked the equal protection clause of the Four-
teenth Amendment to the Constitution to argue
that patients denied euthanasia were not being
given the same right to hasten death as patients
who could do so by choosing to withdraw from
life support. The Supreme Court rejected their
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contention that the right to refuse life-sustaining
medical treatment ‘‘is nothing more or less than
assisted suicide.’’

The Court based its analysis on intent and
causation, two legal principles used to distin-
guish acts that may have the same result. Under
a causation analysis, the Court reasoned that a
patient who refuses life-sustaining medical treat-
ment dies from an underlying disease; a patient
who self-administers lethal medication pre-
scribed by a physician is killed by the medication.
The physician’s intent is different in the two situ-
ations; a doctor withdrawing or not administer-
ing treatment is complying with a patient’s
wishes, whereas a doctor assisting in a patient’s
suicide intends that the patient die.

Moreover, a patient who commits suicide
with the help of a doctor has the specific inten-
tion of ending his or her life; a patient refusing
or discontinuing treatment may not. Refusal of
life-sustaining treatment is not identical with as-
sisted suicide and everyone, regardless of physical
condition, is entitled, if competent, to refuse life-
sustaining medical treatment, whereas no one is
allowed to assist a suicide. Thus the law applies
evenhandedly to all, and protects all equally.

Historical background
Although throughout history individual phi-

losophers from Plato and Seneca to Montaigne
and Hume justified self-induced death for those
who were severely sick and suffering, social poli-
cies aimed at discouraging suicide have reflected
the religious view of life as a divine gift. The wan-
ing influence of religion contributed to the ques-
tioning of such policies. Physicians, however,
were not significantly involved in this question-
ing until the discovery in the eighteenth century
of analgesics and anesthetics that could relieve
suffering in dying patients, as well as easily and
painlessly end life.

Greater interest in medical euthanasia coin-
cided with the birth in the early twentieth centu-
ry of the modern hospital as an institution that
could provide curative medical and surgical
treatment. As medicine learned to control acute
infectious disease, life expectancy gradually in-
creased from a norm of forty in 1850 to almost
double that figure in 2000. Degenerative and
late-onset diseases made the discussion of end-of-
life care more urgent, and the role of the physi-
cian more important.

Interest in euthanasia at the turn of the
twentieth century coincided with the develop-

ment of the eugenics movement in the United
States and Europe. Stimulated by advances in ge-
netics and a misguided attempt to hasten the
process of natural selection that had recently
been described by Charles Darwin, eugenics en-
visioned a perfection of the human race, initially
through sterilization of the unfit or degenerate,
variously defined as criminals, prostitutes, alco-
holics, epileptics, and the mentally ill. Thirty
states passed sterilization laws; eventually sixty
thousand Americans were sterilized; and the
movement was embraced by figures ranging
from Theodore Roosevelt and Woodrow Wilson
to Oliver Wendell Holmes.

Although Germany was not the first country
to embrace eugenics, it took hold there more
deeply than elsewhere, led by Ernest Haeckel, a
famed and respected biologist and social scien-
tist. Haeckel advocated euthanasia for the ‘‘hun-
dreds of thousands of incurables—lunatics,
lepers, people with cancer etc.. . .artificially kept
alive,’’ whom he saw as a drain on the economy
and a threat to the health of the Aryan race (Gal-
lagher). Alfred Hoche and Karl Binding, a psy-
chiatrist and an attorney, respectively, built on
Haeckel’s work to write The Permission to Destroy
Life Unworthy of Life (1920), an influential book
much admired by Adolf Hitler. Hoche and Bind-
ing proposed that those who were retarded, de-
formed, or terminally ill, and those damaged by
accident or disease, should be put to death to fur-
ther racial hygiene and/or because they were a
burden to society.

When the Nazis came to power, they legal-
ized voluntary euthanasia, but soon adopted the
Haeckel/Hoche/Binding proposals on a scale that
even those three men could hardly have imag-
ined. Under the T- 4 program (Tiergartenstrasse
4 was the Berlin address from which the pro-
gram was administered) German doctors ended
the lives of several hundred thousand mentally
ill children and adults with conditions consid-
ered incurable, ranging from schizophrenia to
senility.

The postwar revulsion to the holocaust, and
to the role of physicians in implementing it, dis-
credited the euthanasia movement. A significant
minority of advocates, however, while not stress-
ing the eugenic aspects of euthanasia, continue
to see it as a necessary social remedy for the in-
creasing number of old people, the inadequacy
of nursing homes, and the economic cost to fami-
lies and society of caring for the elderly. In the
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words of Eliot Slater, an English psychiatrist and
advocate of euthanasia, ‘‘When a chronically sick
man dies, he ceases to be a burden on himself, on
his family, on the health services and on the com-
munity.’’ 

In the past some nomadic tribes of Native
Americans and Eskimos, such as the Shoshone
(Steward) and the Ahtna (De Laguna and Mc-
Clellan), motivated by the need to move in pur-
suit of food and other necessities, felt the need to
abandon the elderly—a practice known as seni-
cide. Derek Humphry, founder of the Hemlock
Society, believes that social and economic neces-
sity will force modern societies in the same direc-
tion. He writes, ‘‘One must look at the realities of
the increasing cost of health care in an aging soci-
ety, because in the final analysis, economics, not
the quest for broadened individual liberties or
increased autonomy, will drive assisted suicide to
the plateau of acceptable practice.’’ Pietr Admir-
aal, one of foremost Dutch practitioners of eutha-
nasia, believes that by 2020 Europe may resort to
euthanasia to deal with a large population of el-
derly people. Admiraal says he is glad he will not
be alive to see it, but he remains a strong advo-
cate of euthanasia (Hendin).

The revival of interest in euthanasia in the
1970s and 1980s, however, was primarily cen-
tered on compassion for suffering patients, most
of whom were elderly. It was considered in part
to have been a reaction to modern medical tech-
nology that permits maintenance of a pointless
semblance of life and creates fear of painful and
undignified death.

The modern argument

Compassion. Contemporary advocacy for
euthanasia centers on compassion for patients
whose suffering is considered to be incapable of
relief in any other way or who wish to be protect-
ed from what they fear will be an undignified
death. In the Netherlands, the only country
where assisted suicide and euthanasia have long
been legally sanctioned, guidelines require that
the patient must be experiencing unbearable and
unrelievable suffering before the physician can
assist in a suicide.

Opponents of legalization point out that the
overwhelming majority of patients requesting
euthanasia change their mind when their suffer-
ing is addressed by a knowledgeable and caring
physician. In the exceptional case, sedation may

be necessary to relieve suffering. They see death
as becoming undignified when patients are not
valued or treated with respect.

Proponents counter that even if it is theoreti-
cally possible to provide a painless or dignified
death to most or all suffering patients, the
trained personnel or the social and medical sys-
tems that would permit it are not in place. In the
meantime, they claim physician-assisted suicide
is needed to end patient suffering.

Compassion can be misdirected, however,
and is no guarantee against doing harm. Lewis
Thomas, one of the deans of American medicine,
wrote insightfully about the sense of failure and
helplessness that physicians may experience in
the face of death; such feelings may explain why
they have such difficulty discussing terminal ill-
ness with patients. These feelings may also ex-
plain both doctors’ tendency to use excessive
measures to maintain life and their need to make
death a medical decision. By deciding when pa-
tients die, and by making death a medical deci-
sion, the physician preserves the illusion of
mastery over the disease and the accompanying
feelings of helplessness. Compassion for the pa-
tient can become a rationalization for the physi-
cian’s own emotional discomfort.

In overburdened families, compassion that
requires the death of the patient can also be self-
serving. An overburdened spouse justifies end-
ing the life of an infirm husband or wife on the
grounds of compassion. A Swedish study
(Wasserman) examined the response of relatives
to the suicide attempts of elderly patients with so-
matic illnesses. Family members, overwhelmed
by what they felt were the relentless needs of the
patient, were likely to delay calling the doctor, to
urge nonresuscitation of the patient, and to have
expressed wishes that the patient would die.
Once help from social and welfare agencies was
arranged, families were able to be genuinely
compassionate and the patients wanted to live.

Justifying euthanasia by compassion also
opens the door to ending the lives of people who
appear to be suffering but are not able to make
their wishes known, and of those who are capable
of consent but do not wish to do so or are simply
not consulted. Abuses in all of these categories in
the Netherlands have been a cause of concern
(Hendin et al., 1997) but are rarely punished.
Since there is no objective way of determining
what is unbearable pain and suffering, when
pain and suffering become all-important as
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criteria, the decision depends on the doctor’s
subjective assessment.

Choice. Partly for these reasons, advocates
of legalization are increasingly not basing their
argument on compassion for those who are suf-
fering, but on the patient’s right to choose. Ore-
gon, the only state to legalize assisted suicide,
while copying Dutch guidelines in many re-
spects, did not make suffering a criterion for as-
sisted suicide. Simply having a terminal illness, a
prognosis of less than six months to live, and a
wish to die are enough. How helpful are these
criteria and what choice do Oregon patients
really have?

When choice is the major determinant, phy-
sicians are not encouraged to inquire into the
source of the desperation that usually underlies
most requests for assisted suicide and euthanasia,
an inquiry that leads patients and physicians to
have the kind of discussion that often brings re-
lief for patients and makes assisted suicide seem
unnecessary. Nor are physicians asked or re-
quired by the Oregon law to make such an inqui-
ry (Hendin et al. 1998).

When their suffering is addressed by a
knowledgeable and caring physician, the over-
whelming number of patients requesting eutha-
nasia change their mind. For the exceptional
case sedation may be necessary to provide relief.
If confronted with a physician who does not
know how to relieve their distress, and the choice
is between continuing to suffer and an expedited
death, the patient really has little choice. The de-
bate over euthanasia is in part a debate over
whether the need to reduce suffering in those
who are terminally ill requires the legalization of
euthanasia.

The ethical rationale of Peter Singer

The philosopher Peter Singer has attempted
to give an ethical justification for euthanasia on
the utilitarian principle that approves of actions
that enhance the happiness of the individual—in
this case the relief from suffering and the exer-
cise of autonomy—as well as the happiness of
others who are aware they have that option.
Singer assumes that when guidelines are in
place, as in the Netherlands, abuses such as non-
voluntary euthanasia are rare; in fact the Dutch
government’s own sanctioned studies show they
are common (Van der Maas et al., 1992, 1996).
Moreover, there is substantial evidence that pal-

liative care in the Netherlands has suffered and
hospice care has lagged behind other countries
because of the easier option of euthanasia. Thus,
on purely utilitarian grounds there may be rea-
son to reject euthanasia.

Singer is guided by another principle that in-
fluences his thinking on euthanasia. He believes
that society has an obligation to protect only sen-
tient persons (i.e., persons capable of reasoning,
remembering, and recognizing others). Infanti-
cide of a child with hemophilia is justified when
it increases the happiness of the parents. Nonvol-
untary euthanasia for the elderly could on the
same principle be justified not only on grounds
of compassion but also, Keough Singer does not
explicitly say so, because it increases the happi-
ness or lessens the burden on children. Philoso-
phers have rejected Singer’s position as dealing
with the consequences of actions while ignoring
the tradition in Western philosophy that judges
the morality of actions not just by their conse-
quences but also by the intentions that motivate
them.

Conclusion

All relationships in a society are affected
when society abandons infirm elderly persons
and treats them as expendable. The Eskimo
tribes that practiced senicide also were often
obliged by the need for good hunters to practice
female infanticide; more fortunately situated in-
land Eskimos, such as the Ihalmiut, who prac-
ticed neither, had a sense of their own antiquity,
were more socially cohesive, and appear to have
led happier lives (Mowat).

Americans are not, nor even with an increase
in the elderly population are they likely to be, in
the desperate situation of the Shoshone or the
Ahnta. Providing the care needed by elderly per-
sons who are seriously or terminally ill will, how-
ever, require improving the education of
physicians in palliative care, removing regula-
tions that restrict the ways in which physicians
can treat pain, widening the availability of hos-
pice care, fostering proper reimbursement for
end-of-life care, and passing better-crafted sur-
rogacy laws that, while protecting incompetent
patients, also permit proxies to see to it that inap-
propriate treatments may be withdrawn from
them. If all this is done, assisted suicide and eu-
thanasia will not seem a necessary option to el-
derly patients and the issue of legalization of
assisted suicide and euthanasia will become less
relevant.
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EVIDENCE-BASED MEDICINE
Evidence-based medicine refers to an ap-

proach to the teaching and practice of medicine
that developed in the late 1980s and early 1990s.
The approach emphasizes that medicine should
be practiced according to evidence that can be as-
sayed on the basis of its quality. The idea is that
from among competing claims that physicians
might face concerning various courses of action
they might take, they can choose a course from
evidence that has been assessed rigorously and
presented systematically.

An influential aspect of the evidence-based
medicine approach has been the Cochrane cor-
roboration which is a collaboration of physicians
and scientists who undertake detailed, systematic
reviews of the evidence surrounding given
courses of action. They attempt to gather all rele-
vant information, including research that was
conducted to a high standard but its results were
not published. (Failure to publish the results of
clinical trials appears to be common in the phar-
maceutical industry, where there is no incentive
and perhaps even a disincentive, to publishing
‘‘negative’’ results, i.e., trials that did not show a
given drug to be beneficial.) By assaying all of the
information, and prioritizing it by the rigor with
which the data were collected, the hope is that a
clear picture on which treatment is best will
emerge.

For example, consider a patient who is diag-
nosed with pneumonia, but in whom its cause is
not clear (e.g., is it caused by a bacterium? which
one?). While almost all physicians will have been
taught how to treat pneumonia, in an ideal situa-
tion they could rapidly consult an electronic
database in which all rigorous studies of treating
pneumonia have been reviewed. At present, the-
highest scientific standard is generally the ran-
domized, blind, controlled trial. In such a trial,
patients are assigned to drug A or to drug B,
where drug B is either the usual standard (as
would be the case in a pneumonia trial) or a pla-
cebo (as would be the case in a condition for
which no drug has a proven benefit compared
with a placebo). Since the patient is randomly as-
signed to either the new interaction (drug A) or
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a control group (B), the trial is randomized and
controlled. It is also important that the trial be
blind, usually double-blind (i.e., neither the pa-
tient nor the treating physician is aware of which
patient is in which group), so that wishful think-
ing cannot easily play a part in the decision
whether the new drug works better than the ex-
isting standard).

For many of the early decades of scientific
medicine, the existing standard appeared to be
the best available, but as the number of well con-
ducted trials increased, there was a need to ag-
gregate them and summarize the general
experience. In consequence. the review article,
written by an expert who might have a particular
point of view and who might selectively choose
evidence, gave way to systematic review in which
the evidence is collected in a standard fashion
(usually beginning with an electronic literature
search) and summarized in a standard way (with
procedures known as meta-analyses).

Though no one would argue that doctors
should pursue treatments that do not work,
there is controversy over how to understand in-
formation produced from evidence-based sys-
tematic reviews. The controversy is sometimes
technical in origin; for example, there are dis-
putes over which is the best way to carry out par-
ticular studies or whether it is more important to
understand the quality of a given clinical trial
than its result, or whether, when the trial experi-
ence is aggregated, all trials should count equal-
ly. There is also some skepticism that, even using
multiple observers, results are still subject to the
bias of the reviewers, and thus systematic reviews
by different groups can give rise to substantially
different conclusions and guidelines.

While these arguments are substantial, there
are other areas of controversy that relate to how
a given body of information about the average
experience of many patients can be translated
into a course of action for a given patient. Should
the evidence completely determine the course of
action, to the extent that another course might be
disallowed, or not paid for, or subject to review
by a third party? Or should the evidence about
what generally works be factored in as one
among other important considerations about
what to do for a given patient? At this stage, the
answer is not clear, and there are thoughtful pro-
ponents of each course of action. Nevertheless,
the evidence-based medicine movement in seek-
ing to improve scientific standards of clinical in-

quiry, and in seeking to reduce the arbitrariness
of how data are presented, has done much to im-
prove the quality of evidence available to clini-
cians.
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EVOLUTION OF AGING
There are remarkable differences in ob-

served aging rates and longevity records across
different biological species (compare, for exam-
ple, mice and humans). These differences are a
result of what is known as the evolution of aging,
a result of the processes of mutation and selection.
The attempt to understand the biological evolu-
tion of aging and life span was sparked, in part,
by the puzzling life cycles of some biological spe-
cies. For example, a bamboo plant reproduces
vegetatively (asexually) for about one hundred
years, forming a dense stands of plants. Then, in
one season, all the plants flower simultaneously,
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reproduce sexually and then die. About one hun-
dred years later the process is repeated. This and
the observation of other ‘‘suicidal’’ life cycles of
various species, such as salmon, promoted the
idea that sexual reproduction may come at the
cost of species longevity. Thus, in addition to mu-
tation and selection, the reproductive cost, or,
more generally, the trade-offs between different
traits of organisms, may contribute to the evolu-
tion of species aging and longevity. The evolu-
tion of aging is also related to the genetics of
aging, because it studies the evolution of herita-
ble manifestations of aging in subsequent gener-
ations.

For many decades, the evolution of aging
was a puzzling phenomenon, especially in light
of the Darwinian theory of evolution by natural
selection. Darwin’s theory is based on the idea of
random and heritable variation of biological
traits between individuals (caused by mutations),
with subsequent natural selection for preferen-
tial reproduction of those individuals who are
particularly fit to live in a given environment.
Therefore, it is expected (and observed) that bio-
logical evolution acts to increase the fitness and
performance of species evolving in successive
generations. From this optimistic perspective, it
was difficult to understand why natural selection
seemed to result in such bizarrely injurious fea-
tures as senescence and late-life degenerative dis-
eases, rather than eternal youth and immortality.
How does it happen that the developmental pro-
gram formed by biological evolution—after hav-
ing accomplished the miraculous success that
leads from a single cell at conception, to a subse-
quent birth, then to sexual maturity and produc-
tive adulthood—fails to maintain the
accomplishments of its own work? Another theo-
retical difficulty in understanding the evolution
of aging was the timing problem—many manifes-
tations of aging happen after the reproductive
period of evolving organisms, at ages that are be-
yond the reach of natural selection.

The problem of biological evolution of aging
has been studied over the years in a purely theo-
retical and abstract way by August Weismann
(1889), Ronald Fisher (1930), Peter Medawar
(1952), George Williams (1957), William Hamil-
ton (1966), Brian Charlesworth (1994) and other
researchers. The resulting evolutionary theory of
aging has been partially tested by direct evolu-
tionary experiments on laboratory fruit flies and
on natural populations of guppies. Researchers
found that aging and life span do evolve in subse-

quent generations of biological species in the ex-
pected direction, depending on particular living
conditions. For example, a selection for later re-
production (artificial selection of late-born prog-
eny for further breeding) produced, as expected,
longer-lived fruit flies, while placing animals in
a more dangerous environment with high extrin-
sic mortality redirected evolution, as predicted,
to a shorter life span in subsequent generations.
Therefore, the early criticism of the evolutionary
theory of aging as merely a theoretical specula-
tion, with limited and indirect supporting evi-
dence obtained from retrospective and
descriptive studies, has been overturned. On the
contrary, the evolutionary plasticity of aging and
longevity is now an established experimental
fact.

The evolutionary theory of aging may be
considered as part of a more general life history
theory, which tries to explain how evolution de-
signs organisms to achieve reproductive success
(that is, to avoid extinction). Life history theory
is based on mathematical methods of optimiza-
tion models with specific biological constraints.
Among the questions posed and answered by the
life history theory are: Why are organisms small
or large? Why do they mature early or late? Why
do they have few or many offspring? Why do
they have a short or a long life? Why must they
grow old and die?

The latter two questions represent the entire
scientific agenda of the evolutionary theory of
aging. Therefore, it could be said that the evolu-
tionary theory of aging is a subset of the life histo-
ry theory. On the other hand, the evolutionary
theory of aging is considered to be the intellectu-
al core of the biodemography of aging and longevity.
Biodemography is a multidisciplinary approach,
integrating methods of biological and social sci-
ences in an attempt to explain demographic data
(e.g., life tables) and processes (e.g., mortality
trends).

Current evolutionary explanations of aging
and limited longevity of biological species are
based on two major evolutionary theories: the
mutation accumulation theory (Medawar) and the
antagonistic pleiotropy theory (Williams). These two
theories are based on the idea that, from the evo-
lutionary perspective, aging is an inevitable re-
sult of the declining force of natural selection
with age. For example, a mutant gene that kills
young children will be strongly selected against
(will not be passed to the next generation), while
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a lethal mutation with effects confined to people
over the age of eighty will experience no selec-
tion because people with this mutation will have
already passed it to their offspring by that age.
So, over successive generations, late-acting dele-
terious mutations will accumulate, leading to an
increase in mortality rates late in life (mutation
accumulation theory). Moreover, late-acting del-
eterious genes may even be favored by selection
and be actively accumulated in populations if
they have any beneficial effects early in life (an-
tagonistic pleiotropy theory).

Note that these two theories of aging are not
mutually exclusive—both evolutionary mecha-
nisms may operate at the same time. The main
difference between the two theories is that in the
mutation accumulation theory, genes with nega-
tive effects at old age accumulate passively from
one generation to the next, while in the antago-
nistic pleiotropy theory these genes are actively
kept in the gene pool by selection. The actual rel-
ative contribution of each evolutionary mecha-
nism in species aging has not yet been
determined, and this scientific problem is now
the main focus of research of evolutionary biolo-
gists.

Interestingly, since the 1950s no fundamen-
tally new evolutionary theories of aging have
been proposed. There have been, however, at-
tempts to find a better name for the antagonistic
pleiotropy theory, and to specify in more detail
how one and the same gene could have both del-
eterious and beneficial effects. The disposable soma
theory, which was proposed by Thomas Kirkwood
in 1977 and developed further by Kirkwood and
Robin Holliday in 1979, considered a special
class of gene mutations with the following antag-
onistic pleiotropic effects: mutations that save en-
ergy for reproduction (positive effect) and other
accuracy promoting devices in somatic cells (neg-
ative effect). The authors of the disposable soma
theory argued that ‘‘it may be selectively advan-
tageous for higher organisms to adopt an ener-
gy-saving strategy of reduced accuracy in somatic
cells to accelerate development and reproduc-
tion, but the consequence will be eventual deteri-
oration and death.’’ While discussing the
disposable soma theory, it is important to keep in
mind that it was initially proposed to provide
evolutionary justification for another (failed) the-
ory of aging—the error catastrophe theory, which
considered aging as a result of breakdown in ac-
curacy of macromolecular synthesis within so-
matic cells. Most researchers agree that the

disposable soma theory is a special, more nar-
rowly defined variant of the antagonistic pleiot-
ropy theory of aging. According to Kirkwood
and Holliday, ‘‘the disposable soma theory is, in
a sense, a special case of Williams’s (1957) pleio-
tropic gene hypothesis [antagonistic pleiotropy
theory], the gene in question controlling the
switch to reduced accuracy in somatic cells. The
good effect of the gene is the reduced investment
of resources in the soma, while the bad effect is
the ultimate somatic disintegration, or ageing.’’

In addition to legitimate theoretical and ex-
perimental studies of the evolution of aging,
there is also a more ambitious pro-evolutionary
approach that aims ‘‘to overthrow the present in-
tellectual order of gerontology [science of aging],
and to replace it with one based on evolutionary
and genetic foundations’’ (Rose).

This ambitious pro-evolutionary approach
considers all other theories of biological aging—
such as the free-radical theory of aging (Beck-
man and Ames; Harman), the somatic mutation
theory of aging (Morley), the reliability theory of
aging (Gavrilov and Gavrilova, 1991; 2001), the
mitochondrial theory of aging (Gershon), the
waste accumulation theory of aging (Terman),
and the error catastrophe theory of aging—as far
less important to gerontology: ‘‘the evolutionary
biology of aging, rather than, for example, cell
biology, should be the intellectual core of geron-
tology’’ (Rose). 

Apparently, this ambitious pro-evolutionary
doctrine is based on a literal interpretation of the
following statement by Theodosius Dobzhansky
(1900–1975) : ‘‘Nothing in biology makes sense
except in the light of evolution’’ (Rose). 

The claim has been made that a simple evo-
lutionary model can explain even the observed
age-trajectory of mortality curves, including the
late-life mortality plateaus (the tendency of mor-
tality curves to level off at advanced ages), but
other investigators have found these claims to be
unsubstantiated. Thus, declarations that the evo-
lutionary theory of aging should have a dominat-
ing status among other biological theories of
aging remain to be justified. 

Evolution of scientific ideas on the
evolution of aging

Genetic program for death. August Weis-
mann, the great German theorist of the nine-
teenth century, was one of the first biologists to
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use evolutionary arguments to explain aging. His
initial idea was that a specific death-mechanism
exists, designed by natural selection to eliminate
the old, and therefore worn-out, members of a
population. The purpose of this programmed
death of the old, Weisman thought, was to make
space and resources available for younger gener-
ations. He probably came to this idea while read-
ing the notes of Alfred Russel Wallace (one of
Darwin’s contemporaries and a co-discoverer of
natural selection), which he later cited in his
essay ‘‘The Duration of Life’’ (1889): ‘‘Wallace
wrote that when one or more individuals have
provided a sufficient number of successors, they
themselves, as consumers of nourishment in a
constantly increasing degree, are an injury to
those successors. Natural selection therefore
weeds them out, and in many cases favors such
races as die almost immediately after they have
left successors.’’ Weismann enthusiastically ac-
cepted and developed further this idea, which
also corresponded well with the hiring practices
of German universities of that time, whereby a
new candidate had to wait for the death of an old
professor to obtain a position.

Suggesting the theory of programmed death,
Weismann had to think about the exact biologi-
cal mechanisms executing this death program,
and he came to the idea that there is a specific
limitation on the number of divisions that somat-
ic cells can undergo. Specifically, he suggested
‘‘that life span is connected with the number of
somatic cell generations which follow after each
other in the course of an individual life, and that
this number, like the life span of individual gen-
erations of cells, is already determined in the em-
bryonic cell’’ (Weismann, 1892). Weismann tried
to explain ‘‘the different life span of animals by
making it dependent on the number of cell gen-
erations which was the norm for each different
species’’ (1892). Remarkably, his purely theoreti-
cal speculation on the existence of a cell division
limit was experimentally confirmed many dec-
ades later by H. Earle Swim (1959); and this sci-
entific discovery was then successfully developed
and publicized by Leonard Hayflick (Gavrilov
and Gavrilova, 1991).

Weismann eventually stopped writing about
the ‘‘injuriousness’’ of the old and changed his
evolutionary views, considering old organisms
not to be harmful, but simply neutral for the bio-
logical species: ‘‘In regulating duration of life,
the advantage to the species, and not to the indi-
vidual, is alone of any importance. This must be

obvious to any one who has once thoroughly
thought out the process of natural selection. It is
of no importance to the species whether the indi-
vidual lives longer or shorter, but it is of impor-
tance that the individual should be enabled to do
its work towards the maintenance of the
species. . . . The unlimited existence of individu-
als would be a luxury without any corresponding
advantage’’ (Weismann, 1889).

Subsequent studies confirmed that Weis-
mann’s decision to abandon the initial idea of
programmed death was a wise one. Many scien-
tific tests of the programmed death hypothesis
have been made, and some of them are summa-
rized here. 

One way of testing the programmed death
hypothesis is based on a comparison of life-span
data for individuals of a single species in natural
(wild) and protected (laboratory, domestic, civi-
lized) environments. If the hypothesis is correct,
there should not be very large differences in the
life spans of adult individuals across compared
environments. Indeed, for a self-destruction pro-
gram to arise, take hold, and be maintained in
the course of evolution, it must at least have some
opportunity, however small, of expression in nat-
ural (wild) conditions. Consequently, the age at
which such a program is ‘‘switched on’’ cannot be
too high, otherwise (because of the high mortali-
ty in the wild from predators, hunger, infections,
and harsh natural conditions) no one would live
to the fateful age, and the self-destruction mech-
anism would not be able to be expressed. It fol-
lows from this that life spans, in even the most
favorable conditions, cannot significantly exceed
the ages reached by the most robust individuals
in the wild—if, of course, the concept is correct.

The analysis of the actual data reveals, how-
ever, a picture completely opposite to what
would be expected from the programmed death
theory: the life spans of organisms in protected
environments greatly exceed the life spans ob-
served in natural (wild) conditions. For example,
the chaffinch (Fringilla coelebs) can live for twenty-
nine years in captivity. However, in the wild this
is practically impossible, since about a half of all
of these birds perish during their first year from
hunger, cold, diseases, and attacks by predators,
and the mean life span is only about 1.4 to 1.5
years. As a result of this high mortality, only 0.1
percent of the initial number of chaffinches sur-
vives to age eleven in the wild. Similar observa-
tions were made for field voles (Microtus arvalis

EVOLUTION OF AGING 461



Pall). In protected laboratory conditions, the av-
erage life span of voles is about seven or eight
months, while individual specimens survive to
twenty-five months. In the wild, however, the av-
erage life span of voles is only 1.2 months, and
only 0.1 percent survive to ten months. Observa-
tions like these are common for many biological
species. Thus, if one attempts to estimate the age
of programmed death on the basis of life spans
in laboratory conditions, it becomes clear that no
death program could arise or be maintained in
evolution, if only because it would not be able to
come into operation in natural conditions, where
practically no individual lives to the required
age.

The same conclusion is reached from an
analysis of data on the human life span. At pres-
ent, the mean life expectancy in developed coun-
tries is between seventy and eighty years, while
the documented record for longevity is 122
years. If we take these figures as an estimate for
the age range in which the death program is
switched on, we are forced to admit that such a
program could not have arisen in human evolu-
tion, since, according to paleodemographic data,
virtually nobody survived to such an age. For ex-
ample, only half of those born in the Late Paleo-
lithic era (30,000–10,000 B.C.E.) reached eight
or nine years, and only a half of those born in the
Neolithic era (6,000–2,000 B.C.E.) reached twen-
ty-six years. Even in the Middle Ages, life expec-
tancy at birth was no greater than twenty-nine
years. Investigations of the skeletons of American
Indians have shown that just two centuries ago
only 4 percent of the population survived to age
fifty. Note for comparison, that the probability of
surviving to this age in developed countries
today is 94 to 96 percent. If these facts are com-
pared, it is difficult to refrain from posing the fol-
lowing question: can the guaranteed destruction
of a few old people, who are chance survivors
and doomed in the wild, be a sufficient evolu-
tionary basis for the formation and preservation
of a special self-destruction program in the
human genome? Viewed in this light, the incon-
sistency of the programmed death hypothesis be-
comes obvious.

In addition, if the question of whether death
is programmed is approached from the evolu-
tionary point of view, it becomes obvious that
special mechanisms for the termination of life
could hardly help an individual to fight success-
fully for his survival and the survival of his proge-
ny. On the contrary, those individuals in whom

the action of such a program had been impaired
by some spontaneous mutation would quickly
displace all the remaining individuals, since in
their longer life span they would produce more
offspring, or at least could increase the survival
of their offspring by providing longer parental
support.

In 1957, George Williams, the author of an-
other evolutionary theory of aging summarized
the critical arguments against the programmed
death theory (called Weismann’s theory for histori-
cal reasons). Here is a partial list of his most
forceful critical arguments: 

1. The extreme rarity, in natural populations,
of individuals that would be old enough to
die of the postulated death-mechanism

2. The failure of several decades (now over a
century) of gerontological research to uncov-
er any death mechanism (the discovery of
apoptosis, or programmed cell death, is ir-
relevant to this discussion, which is focused
on the whole organism rather than some of
the organisms somatic cells)

3. the difficulties involved in visualizing how
such a feature could be produced by natural
selection

There is, however, one good reason why this
dead theory of programmed death should not be
ignored as outdated and should not be forgot-
ten—the ghosts of the theory can still be found
in many publications, including the Encyclopaedia
Britannica which states: ‘‘Locked within the code
of the genetic material are instructions that speci-
fy the age beyond which a species cannot live
given even the most favorable conditions,’’ (Ency-
clopaedia Britannica, 15th ed., 1998, p. 424.)

As for August Weismann, he should be cred-
ited with at least four significant contributions to
aging studies:

1. Suggesting the first evolutionary theory of
aging that attracted the attention of other re-
searchers

2. Abandoning his own theory when he under-
stood that it was incorrect—this honest deci-
sion allowed new evolutionary theories of
aging to develop

3. Correctly predicting the existence of a cell-
division limit—without having any data at all

4. Discriminating between germ cells and the
somatic cells (‘‘soma’’), with a prophetic un-
derstanding of ‘‘the perishable and vulnera-
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ble nature of the soma.’’ (Weismann, 1889);
this idea is related to the more recent dispos-
able soma theory of aging 

Mutation accumulation theory of aging

The mutation accumulation theory of aging,
suggested by Peter Medawar in 1952, considers
aging as a by-product of natural selection (similar
to the evolutionary explanation for the blindness
of cave animals). The probability of an individual
reproducing depends on his age. It is zero at
birth and reaches a peak in young adults, after
which it decreases due to the increased probabili-
ty of death linked to various external (predators,
illnesses, accidents) and internal (senescence)
causes. In such conditions, deleterious mutations
expressed at a young age are severely selected
against, due to their high negative impact on fit-
ness (number of offspring produced). On the
other hand, deleterious mutations expressed
only later in life are rather neutral to selection,
because their bearers have already transmitted
their genes to the next generation.

Mutations can affect fitness either directly or
indirectly. For example, a mutation increasing
the risk for leg fracture, due to a low fixation of
calcium, may be indirectly as deleterious to fit-
ness as a mutation directly impairing the eggs
nesting in the uterus. From an evolutionary per-
spective, it does not really matter exactly why the
organism is at risk not to reproduce—either be-
cause many spontaneous abortions occur, or be-
cause it becomes an easy prey for a predator (in
nature) or for a criminal (in society).

According to this theory, persons loaded
with a deleterious mutation have fewer chances
to reproduce if the deleterious effect of this mu-
tation is expressed earlier in life. For example,
patients with progeria (a genetic disease with
symptoms of premature aging) live only for
about twelve years, and, therefore, they cannot
pass their mutant genes to the next generation.
In such conditions, the progeria stems only from
new mutations and not from the genes of par-
ents. By contrast, people expressing a mutation
at older ages can reproduce before the illness oc-
curs, as it is the case with familial Alzheimer’s dis-
ease. As an outcome, progeria is less frequent
than late diseases, such as Alzheimer’s disease,
because the mutant genes responsible for the Al-
zheimer’s disease are not removed from the gene
pool as readily as progeria genes, and can thus
accumulate in successive generations. In other

words, the mutation accumulation theory pre-
dicts that the frequency of genetic diseases
should increase at older ages.

Mutation accumulation theory allows re-
searchers to make several testable predictions. In
particular, this theory predicts that the depen-
dence of progeny life span on parental life span
should not be linear, as is observed for almost
any other quantitative trait demonstrating famil-
ial resemblance (e.g., body height). Instead, this
dependence should have an unusual nonlinear
shape, with increasing slope for the dependence
of progeny life span on parental life span for
those with longer-lived parents. This prediction
follows directly from the key statement of this
theory that the equilibrium gene frequency for
deleterious mutations should increase with age at
onset of mutation action because of weaker (post-
poned) selection against later-acting mutations.
(The term equilibrium gene frequency refers here to
the ultimate time-independent gene frequency,
which is determined by mutation-selection bal-
ance [equilibrium between mutation and selec-
tion rates]; see Charlesworth, 1994).

According to the mutation accumulation the-
ory, one would expect the genetic variability for
life span (in particular, the additive genetic vari-
ance responsible for familial resemblance) to in-
crease with age. (Additive gene variance refers to a
variance of additive genetic origin; that is, a vari-
ation due to additive effects of genes on the
studied trait in genetically heterogeneous popu-
lations. This variance increases with an increase
in mutation frequencies.) The predicted increase
in additive genetic variance could be detected by
studying the ratio of additive genetic variance to
observed phenotypic variance. This ratio (the so-
called narrow-sense heritability of life span) can
be easily estimated as the doubled slope of the re-
gression line for the dependence of offspring life
span on parental life span. Thus, if age at death
were indeed determined by accumulated late-
acting deleterious mutations, one would expect
this slope to become steeper with higher parental
ages at death. This prediction was tested through
the analysis of genealogical data on familial lon-
gevity in European royal and noble families, data
well known for their reliability and accuracy. It
was found that the regression slope for the de-
pendence of offspring life span on parental life
span increases with parental life span, exactly as
predicted by the mutation accumulation theory
(see Gavrilova et al.). Thus, the current status of
the mutation accumulation theory could be char-
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acterized as a productive working hypothesis,
pending further validation.

Antagonistic pleiotropy theory of aging
(‘‘pay later’’ theory)

The theory of antagonistic pleiotropy is
based on two assumptions. First, it is assumed
that a particular gene may have an effect not only
on one trait, but on several traits of an organism
(pleiotropy). The second assumption is that these
pleiotropic effects may affect individual fitness in
opposite (antagonistic) ways. This theory was
first proposed by George Williams in 1957, who
noticed that ‘‘natural selection may be said to be
biased in favor of youth over old age whenever
a conflict of interests arises’’ (Williams, 1957).

According to Williams, this conflict arises
from ‘‘pleiotropic genes . . . that have opposite ef-
fects on fitnesses at different ages. . . . Selection
of a gene that confers an advantage at one age
and a disadvantage at another will depend not
only on the magnitudes of the effects themselves,
but also on the times of the effects. An advantage
during the period of maximum reproductive
probability would increase the total reproductive
probability more than a proportionately similar
disadvantage later on would decrease it. So natu-
ral selection will frequently maximize vigor in
youth at the expense of vigor later on and there-
by produce a declining vigor (aging) during
adult life.’’ (Williams). These verbal arguments
were later proved mathematically by Brian Char-
lesworth (1994). 

Williams was suggesting the existence of so-
called pleiotropic genes (those demonstrating fa-
vorable effects on fitness at a young age and dele-
terious ones at old age), which could explain the
aging process. Such genes are maintained in the
population due to their positive effect on repro-
duction at a young age, despite their negative ef-
fects at a post-reproductive age (their negative
effects in later life will look exactly like the aging
process). 

For the purpose of illustration, suppose that
there is a gene that increases the fixation of calci-
um in bones. Such a gene may have positive ef-
fects at a young age, because the risk of bone
fracture and subsequent death is decreased, but
negative effects in later life, because of increased
risk of osteoarthritis due to excessive calcifica-
tion. In the wild, such a gene would have no actu-
al negative effect, because most animals would

die long before its negative effects could be ob-
served. There is then a trade-off between an ac-
tual positive effect in young individuals and a
potential negative one in old individuals: this
negative effect may become important only if an-
imals live in protected environments such as zoos
or laboratories.

Antagonistic pleiotropy theory explains why
reproduction may come with a cost for species
longevity, and may even induce death (see the
story on bamboo plants and salmon life cycles at
the beginning of this article). Indeed, any muta-
tions favoring more intensive reproduction
(more offspring produced) will be propagated in
future generations even if these mutations have
some deleterious effects in later life. For exam-
ple, mutations causing overproduction of sex
hormones may increase the sex drive, libido, re-
productive efforts, and reproductive success—
and therefore be favored by selection, despite
causing prostate cancer (in males) and ovarian
cancer (in females) later in the life. Thus, the idea
of reproductive cost, or, more generally, of
trade-offs between different traits follows directly
from antagonistic pleiotropy theory. 

The trade-offs between reproduction (repro-
ductive success, fitness, vigor) and longevity were
predicted by Williams as ‘‘testable deductions
from the theory.’’ Specifically, he predicted,
‘‘rapid individual development should be corre-
lated with rapid senescence. Reproductive matu-
ration is the most important landmark in the life-
cycle for the evolution of senescence. Senescence
may theoretically begin right after this stage in
development. So the sooner this point is reached,
the sooner senescence should begin, and the
sooner it should have demonstrable effects.’’ An-
other prediction of the trade-offs between repro-
ductive capacity (vigor) and longevity was made
by Williams in the following way: ‘‘successful se-
lection for increased longevity should result in
decreased vigor in youth.’’

These predictions were confirmed later in
selection experiments using the fruit fly, Drosoph-
ila melanogaster. By restricting reproduction to
later ages, the intensity of selection on the later
portions of the life span was increased. This se-
lection for late reproduction extended the lon-
gevity of the selected populations. Furthermore,
a reduced fecundity was observed among the
long-lived flies, supporting the idea of a trade-off
between fertility and survival, as predicted by the
antagonistic pleiotropy theory. A similar trade-
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off between fecundity and longevity was ob-
served when fruit flies were selected directly for
longevity. In another selection experiment with
different levels of extrinsic mortality, the descen-
dants from populations with low extrinsic mor-
tality demonstrated increased longevity, longer
development times, and decreased early fecundi-
ty. The general finding from these selection ex-
periments in fruit flies is that increased longevity
is associated with depression of fitness (vigor) in
early life, just as Williams predicted.

Trade-offs between longevity and reproduc-
tion have also been found in experiments with
soil-dwelling round worms (the nematode Caen-
orhabditis elegans), where a number of long-lived
mutants have been identified. When long-lived
mutants were reared together with normal (wild-
type) individuals under standard culture condi-
tions, neither of them exhibited a competitive ad-
vantage, contrary to theoretical predictions.
However, when cultures were exposed to starva-
tion cycles (alternatively fed and starved)—
mimicking field conditions in nature—the wild
type quickly outcompeted (outnumbered) the
long-lived mutant. These findings demonstrate
that mutations that increase life span do indeed
exhibit some fitness cost, thereby supporting the
antagonistic pleiotropy theory of aging.

Studies on humans, however, have been less
convincing. One study found that long-lived
people (women in particular) did have impaired
fertility at a young age—as predicted, in general,
by antagonistic pleiotropy theory, and in particu-
lar, by disposable soma theory. However, serious
methodological flaws were later found in that
study, and its findings proved to be inconsistent
with findings of many other researchers, includ-
ing historical demographers analyzing human
data (see reviews in Gavrilov and Gavrilova,
1999; Le Bourg, 2001). Therefore, more addi-
tional studies on this subject are required.

Implications for aging research

Evolutionary biologists have always been
very generous with gerontologists in providing
advice and guidance on how to do aging research
‘‘in directions that are likely to be fruitful’’ (Wil-
liams). Surprisingly, this generous intellectual as-
sistance proved to be extremely injurious for
aging studies in the past. This happened because
evolutionary theory was interpreted in such a
way that the search for single-gene mutations (or
life-extending interventions) with very large pos-

itive effects on life span was considered a com-
pletely futile task, destined for failure for
fundamental evolutionary reasons. Researchers
were convinced by the forceful evolutionary ar-
guments of George Williams that ‘‘natural selec-
tion will always be in greatest opposition to the
decline of the most senescence-prone system’’
and, therefore, ‘‘senescence should always be a
generalized deterioration, and never due largely
to changes in a single system. . . . This conclusion
banishes the fountain of youth to the limbo of sci-
entific impossibilities where other human aspira-
tions, like the perpetual motion machine and
Laplace’s ‘superman’ have already been placed
by other theoretical considerations. Such conclu-
sions are always disappointing, but they have the
desirable consequence of channeling research in
directions that are likely to be fruitful.’’

As a result of this triumphant evolutionary
indoctrination, many exciting research opportu-
nities for life span extension were squandered for
a half a century, until the astonishing discovery
of single-gene mutants with profoundly extend-
ed longevity was ultimately made (see Lin et al.,
1997; 1998; Migliaccio et al.), despite all discour-
aging predictions and warnings based on evolu-
tionary arguments.

Recent discoveries of life-span-extending
mutations are spectacular. A single-gene muta-
tion (daf-2) more than doubles the life span of
nematodes, keeping them active, fully fertile
(contrary to predictions of the disposable soma
theory), and having normal metabolic rates. An-
other single-gene mutation, called methuselah, ex-
tends the average life span of fruit flies by about
35 percent, enhancing also their resistance to
various forms of stress, including starvation, high
temperature, and toxic chemicals. Finally, a sin-
gle-gene mutation was found in mice, extending
their life span by about 30 percent and also in-
creasing their resistance to toxic chemicals. Re-
searchers involved in these studies came to the
following conclusion:

The field of ageing research has been completely
transformed in the past decade. . . . When single genes
are changed, animals that should be old stay young. In
humans, these mutants would be analogous to a ninety
year old who looks and feels forty-five. On this basis we
begin to think of ageing as a disease that can be cured,
or at least postponed. . . . The field of ageing is begin-
ning to explode, because so many are so excited about
the prospect of searching for—and finding—the
causes of ageing, and maybe even the fountain of
youth itself. (Guarente and Kenyon).
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Now, when single-gene, life-extending mu-
tations are found, evolutionary biologists are
presented with the task of reconciling these new
discoveries with the evolutionary theory of aging.
They are certain to succeed in this task, however,
as evolutionary theories of aging are very flexible
and can be adjusted to almost any new finding.

However, gerontologists will also have to
learn their lessons from the damage caused by
decades of misguided research, when the search
for major life-extending mutations and other
life-extension interventions was equated by evo-
lutionary biologists with the construction of a
perpetual motion machine. Perhaps some leads
for getting wisdom from this lesson can be found
in the title of a recent scientific review on evolu-
tion of aging: ‘‘Evolutionary Theories of Aging:
Handle With Care’’ (Le Bourg, 1998).

NATALIA S. GAVRILOVA
LEONID A. GAVRILOV

See also GENETICS; LONGEVITY: REPRODUCTION; LON-

GEVITY: SELECTION; MUTATION; THEORIES OF BIOLOGI-

CAL AGING.
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EXERCISE
There has been a gradually growing aware-

ness among policy makers and health care pro-
fessionals of the great importance of appropriate
exercise habits to major public health outcomes.
It has been known for decades that physical activ-
ity prevents heart disease, but data now suggest
that, on average, physically active people outlive
those who are inactive and that regular physical
activity helps to maintain the functional indepen-
dence of older adults and to enhance the quality
of life for people of all ages. The basic elements
of an exercise prescription for older adults are
presented in Table 1.

• Examples of balance enhancing activities in-
clude T’ai chi movements, standing yoga or
ballet postures, tandem standing and walk-
ing, standing on one leg, stepping over ob-

A brochure that urges
senior citizens to develop
an exercise program to
help maintain a healthy
lifestyle. (Brochure ©
Maria Fiatarone Singh.
Reproduced with
permission.)

jects, climbing up and down steps slowly,
turning, and standing on heels and toes.

• Intensity is increased by decreasing the base
of support (e.g., progressing from standing
on two feet while holding onto the back of a
chair to standing on one foot with no hand
support); by decreasing other sensory input
(e.g., closing eyes or standing on a foam pil-
low); or by perturbing the center of mass
(e.g., holding a heavy object out to one side
while maintaining balance, standing on one
leg while lifting the other leg out behind the
body, or leaning forward as far as possible
without falling or moving the feet).

The rationale for the integration of a physi-
cal activity prescription into health care for older
adults is based on four essential concepts. First,
there is a great similarity between the physiologic
changes that are attributable to disuse and those
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An unidentified 72-year-old woman works out on a
treadmill, which is an excellent form of low-impact
aerobic exercise. (Corbis photo by Laura Dwight.)

which have been typically observed in aging pop-
ulations, leading to the speculation that the way
in which people age may in fact be greatly affect-
ed by activity levels. Second, chronic diseases in-
crease with age, and exercise has now been
shown to be an independent risk factor and/or
potential treatment for most of the major causes
of morbidity and mortality in Western societies,
a potential that currently is vastly underutilized.
Third, traditional medical interventions do not
typically address disuse syndromes accompany-
ing chronic disease, which may be responsible for
much of their associated disability. Exercise is
particularly good at targeting syndromes of dis-
use. Finally, many pathophysiological aberra-
tions that are central to a disease or its treatment
are specifically addressed only by exercise, which
therefore deserves a place in the mainstream of
medical care, not as an optional adjunct. There-
fore, understanding the effects of aging on exer-
cise capacity and how habitual physical activity
can modify this relationship in the older adult,
including its specific utility in treating medical
diseases, is critical for health care practitioners of
all disciplines.

Table 1
General Exercise Recommendations for Older Adults
SOURCE: Author

Retarding the aging process

In most physiologic systems, there is consid-
erable evidence that the normal aging processes
do not result in significant impairment or dys-
function in the absence of pathology, and under
resting conditions. However, in response to a
stress, the age-related reduction in physiologic
reserves causes a loss of regulatory or homeostat-
ic balance. This process has been termed
‘‘homeostenosis’’ (a lessened capacity for fine-
tuning of the system). Thus, subtle changes in
physical activity patterns over the adult life span
cause most people not engaged in athletic pur-
suits to lose a very large proportion of their phys-
ical work capacity before they notice that
something is wrong or find that they have
crossed a threshold of disability. The second con-
sequence of age-related changes in physiologic
capacity is the increased perception of effort as-
sociated with submaximal work. Thus a vicious
cycle is set up: ‘‘usual’’ aging leading to decreas-
ing exercise capacity, resulting in an elevated
perception of effort, subsequently causing avoid-
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ance of activity, and finally feeding back to exac-
erbation of the age-related declines secondary to
disuse.

One of the major goals of gerontological re-
search over the past several decades has been to
separate the true physiologic changes of aging
from changes due to disease or environmental
factors, including disuse or underuse of body sys-
tems. Numerous studies point out the superior
physical condition of those who exercise regular-
ly compared to their more sedentary peers, even
in the tenth decade of life. On the other hand, re-
search indicates that years of physiologic aging of
diverse organ systems and metabolic functions
can be mimicked by short periods of enforced in-
activity, such as bed rest, wearing a cast, denerva-
tion, or absence of gravitational forces. These two
types of studies have led to a theory of disuse and
aging which suggests that aging as it is known in
modern society is, in many ways, an exercise defi-
ciency syndrome. This implies that people may
have far more control over the rate and extent of
the aging process than was previously thought.

Minimizing risk factors for chronic
disease

Another way to integrate exercise into health
care is to view it in light of its potential to reduce
risk factors for chronic diseases. As shown in
Table 2, the very large potential for exercise to
act as a primary prevention tool is obvious from
the kinds of risk factors and diseases listed. The
major causes of morbidity and mortality (heart
disease, stroke, diabetes, cancer, arthritis, func-
tional dependency, hip fracture, and dementia)
in the older population, are all more prevalent
in individuals who are sedentary as compared to
more active peers.

Adjunctive and primary treatment of
chronic disease

There are various diseases in which exercise
has a potentially valuable role because of its abili-
ty to directly treat the pathophysiology of the dis-
ease. Examples of this use of exercise are given
in table 2. In some cases exercise may provide
benefits similar to those of medication or nutri-
tional intervention; in others it may act through
an entirely different pathway. The chronic treat-
ment of hypertension and coronary artery dis-
ease is clearly a case for management with both
standard medical treatments and exercise. Exer-

Table 2
Benefits of Exercise

SOURCE: Author

EXERCISE 469



cise may prevent secondary cardiovascular
events as well as minimize the need and risk of
multiple drug use or high drug dosages in these
conditions.

The benefits of exercise are often most dra-
matic in individuals in whom medical treatment
is already optimized and cannot be pushed fur-
ther, or when the pathophysiology of the disease
itself is not amenable to change. For example, in
chronic obstructive pulmonary disease, once
bronchospasm has been relieved and oxygen has
been supplemented, exercise tolerance may still
be very limited due to peripheral skeletal muscle
atrophy and inability to effectively extract oxy-
gen and utilize it for aerobic work as a result of
years of disuse, poor nutrition, and other factors.
However, such peripheral abnormalities can be
directly and effectively targeted and treated with
progressive endurance training protocols, which
have been shown to significantly improve exer-
cise tolerance, functional status, and quality of
life in such patients.

The exercise prescription

This section will outline the elements of a
prescription designed to stimulate robust adap-
tation within the major physiologic domains that
can be modified by exercise: strength, cardiovas-
cular endurance, flexibility, and balance, as rec-
ommended by the American College of Sports
Medicine and endorsed by most major medical
consensus groups. These elements are discussed
separately, because in most cases exercise train-
ing is quite specific in its effects, and little cross-
over will be seen. For example, balance training
will not increase one’s aerobic capacity or
strength. Resistance training is unique in this re-
gard; it has been shown to benefit all of these do-
mains to some extent, with its most powerful
effect in the realms of muscle strength and en-
durance.

Progressive resistance training. Progressive
resistance training (PRT) is the process of chal-
lenging the skeletal muscle with an unaccus-
tomed stimulus, or load, such that neural and
muscle tissue adaptations take place, leading ulti-
mately to increased strength and muscle mass. In
this kind of exercise, the muscle is contracted
slowly just a few times in each session against a
relatively heavy load. Any muscle may be trained
in this way, although usually six to twelve major
muscle groups with clinical relevance are
trained, for a balanced and functional outcome.

The most important element of the PRT pre-
scription is the intensity of the load used. It is evi-
dent from many years of research and clinical
practice that muscle strength and size are in-
creased significantly only when the muscle is
loaded at a moderate or high intensity (60–100
percent of maximum).

The benefits of PRT are both metabolic and
functional. It improves sensitivity to insulin and
may therefore be important in both the preven-
tion and the treatment of diabetes. It also in-
creases bone formation and density, and has a
role in the prevention and treatment of osteo-
porosis. It significantly improves muscle strength
and is associated with muscle hypertrophy, and
is therefore useful whenever muscle weakness or
atrophy contributes to disease or dysfunction.
Such disease or dysfunction includes falls, frailty,
chronic heart failure, chronic lung disease, Par-
kinson’s disease, neuromuscular disease, chronic
renal failure, arthritis, and other chronic condi-
tions associated with decreased activity levels and
impaired mobility. In addition, PRT has marked
psychological benefits, having been shown to im-
prove major depression as well as insomnia, self-
efficacy, and emotional well-being in older
adults.

The potential risks of PRT are primarily
musculoskeletal injury and rarely cardiovascular
events (ischemia, arhythnias, hypertension).
Musculoskeletal injury is almost entirely prevent-
able with attention to the following points:

• Adherence to proper form
• Isolation of the targeted muscle group
• Slow velocity of lifting
• Limitation of range of motion to the pain-

free arc of movement
• Avoidance of use of momentum and ballistic

movements to complete a lift
• Use of machines or chairs with good back

support
• Observation of rest periods between sets and

rest days between sessions.

Cardiovascular endurance training. Car-
diovascular endurance training refers to exercise
in which large muscle groups contract many
times (thousands of times at a single session)
against little or no resistance other than that im-
posed by gravity. The purpose of this type of
training is to increase the maximal amount of
aerobic work that can be carried out, as well
as to decrease the physiologic response and
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Table 3
Characteristics of Aerobics vs. Resistive Exercise

SOURCE: Author

perceived difficulty of submaximal aerobic work-
loads. Extensive adaptations in the cardiopulmo-
nary system, peripheral skeletal muscle,
circulation, and metabolism are responsible for
these changes in exercise capacity and tolerance.
Many different kinds of exercise fall into this cat-
egory, including walking and its derivatives (hik-
ing, running, dancing, stair climbing), as well as
biking, swimming, ball sports, etc. The key dis-
tinguishing features between activities that are
primarily aerobic versus resistive in nature are
listed in Table 3. Obviously, there may be some
overlap if aerobic activities are altered to increase

the loading to muscle, as in resisted stationary cy-
cling or stair-climbing machines. However, such
activities are still primarily aerobic in nature, be-
cause they do not cause fatigue within a very few
contractions, as PRT does, and therefore do not
result in the kinds of adaptations in the nervous
system and muscle that lead to marked strength
gain and hypertrophy.

Overall, walking and its derivations surface
as the most widely studied, feasible, safe, accessi-
ble, and economical mode of aerobic training for
men and women of most ages and states of
health. They do not require special equipment or
locations, and do not need to be taught or super-
vised (except in the cognitively impaired, very
frail, or medically unstable individual). Walking
bears a natural relationship to ordinary activities
of daily living, making it easier to integrate into
lifestyle and functional tasks than any other
mode of exercise. Therefore, it may be more like-
ly to translate into improved functional indepen-
dence and mobility than other modes of exercise.

The intensity of aerobic exercise refers to the
amount of oxygen consumed (VO2), or energy
expended, per minute while performing the ac-
tivity, which will vary from about 5 kcal/minute
for light activities, to 7.5 kcal/minute for moder-
ate activities, to 10–12 kcal/minute for very heavy
activities. Energy expenditure increases with in-
creasing body weight for weight-bearing aerobic
activities, as well as with inclusion of larger mus-
cle mass, and increased work (force x distance)
and power output (work/time) demands of the
activity. Therefore, the most intensive activities
are those which involve the muscles of the arms,
legs, and trunk simultaneously, necessitate mov-
ing the full body weight through space, and are
done at a rapid pace (e.g.. cross-country skiing).
Adding extra loading to the body weight (back-
pack, weight belt, wrist weights) increases the
force needed to move the body part through
space, and therefore increases the aerobic inten-
sity of the work performed. The rise in heart rate
is directly proportional, in normal individuals, to
the increasing oxygen consumption or aerobic
workload. Thus, monitoring heart rate has tradi-
tionally been a primary means of both prescrib-
ing appropriate intensity levels and following
training adaptations when direct measurements
of oxygen consumption are not available. The
relative heart rate reserve (HRR) is the most use-
ful estimate of intensity based on heart rate.
Training intensity is normally recommended at
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approximately 60 to 70 percent of the HRR. It
is calculated as is shown below.

HRR = (Maximal heart rate − resting heart rate) +
resting heart rate60–70% HRR =.6–.7(Max HR −rest-
ing HR) + resting HR

Therefore, a more easily obtainable and reli-
able estimate of aerobic intensity is to prescribe
a level of ‘‘somewhat hard,’’ or 12 to 14 on the
Borg scale, which runs from 6 to 20. At this level,
the exerciser should note increased pulse and
respiratory rate, but still be able to talk. All of the
major benefits of aerobic exercise (increased car-
diovascular fitness, decreased mortality, de-
creased incidence of chronic diseases, improved
insulin sensitivity, blood pressure, and cho-
lesterol, for example) are attainable with this
moderately intense level of aerobic training. As
is the case with all other forms of exercise, in
order to maintain the same relative training in-
tensity over time, the absolute training load must
be increased as fitness improves. The workloads
should progress on the basis of ratings of effort
at each training session. Once the perceived ex-
ertion slips below 12, the intensity of the regimen
should be increased to maintain the physiologic
stimulus for optimal rates of adaptation. As with
PRT, the most common error in aerobic training
is failure to progress, which results in an early
plateau in cardiovascular and metabolic im-
provement.

Cardiovascular protection and risk factor re-
duction appear to require twenty to thirty min-
utes three days per week, as does improvement
in aerobic capacity. Epidemiological studies of
mortality, cardiovascular disease, diabetes and
functional independence suggest that walking
about one mile per day (presumably about twen-
ty minutes at average pace) or expending about
2000 kcal/week in physical activities is protective,
again pointing to the moderate levels that are
needed for major health outcomes. It has been
shown that exercise does not need to be carried
out in a single session to provide training effects,
and may be broken up into periods of ten min-
utes at a time.

The risks of exercise are summarized in
Table 4. The risk of sudden death during physi-
cal activity appears to be limited primarily to
those who do not exercise on a regular basis (at
least one hour per week), which is another rea-
son for advocating regular, moderate periods of
exercise rather than periodic high-volume train-
ing.

Table 4
The Risks of Exercise in Older Adults

SOURCE: Author

The benefits of aerobic exercise have been
extensively studied since the 1960s (the most im-
portant of these for older adults are listed in
Table 2). They include a broad range of physio-
logical adaptations that are in general opposite to
the effects of aging on most body systems, as well
as major health-related clinical outcomes. The
health conditions that are responsive to aerobic
exercise include most of those of concern to older
adults: osteoporosis, heart disease, stroke, breast
cancer, diabetes, obesity, hypertension, arthritis,
chronic lung disease, depression, and insomnia.
These physiological and clinical benefits form the
basis for the inclusion of aerobic exercise as an es-
sential component of the overall physical activity
prescription for healthy aging.

Flexibility training. Flexibility training in-
cludes movements or positions designed to in-
crease range of motion across joints. Such range
of motion is determined by both soft tissue fac-
tors (muscle strength, muscle and ligament
length, scarring from surgery or trauma, joint
and bursa fluid, synovial tissue thickness and in-
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flammation, ligament laxity, tissue elasticity, de-
generative changes of cartilage, temperature of
tissues) and bony structure (deformities, arthritic
and degenerative changes in bone, surgical de-
vices). Obviously, only some of these abnormali-
ties are amenable to exercise intervention, and
these will be discussed below. In general, the ef-
fect of stretching the soft tissues around a joint
slowly and consistently over time is to increase
the pain-free range of motion for that joint.

Flexibility may be enhanced without the use
of any specialized equipment. It is often helpful,
however, to have a thin mat available for pos-
tures that are best done while stretched out on
the floor.

The most effective technique for increasing
flexibility is to extend a body part as fully as possi-
ble without pain, then hold this fully extended
position for twenty to thirty seconds. The key re-
quirement is to complete the movement slowly
(without any bouncing or ballistic movements).
Such bouncing does not increase efficacy and
range of motion, but instead may cause muscle
contraction that limits the range achievable. A
technique known as proprioceptive neural facili-
tation (PNF) will maximize the stretching effec-
tiveness. The technique is as follows. Once the
body part has been stretched as far as possible,
the muscle groups around the joint should then
be completely relaxed, while maintaining the
stretch. Next, an attempt is made to stretch a lit-
tle further, which is usually possible. This final
position is then held for about twenty to thirty
seconds before returning to the initial position.
PNF serves to counteract the involuntary resis-
tance to overextension of a joint caused by a feed-
back loop of receptors within the muscle tissue
that are activated by mechanical stretch.

Flexibility exercise is part of many other
forms of exercise, such as ballet and modern
dance, yoga, t’ai chi, and resistance training, be-
cause in all of these pursuits the muscle groups
are slowly extended to their full range and held
before relaxing, just as in PNF. It is not recom-
mended to force a stretch beyond the point of
pain, as this may result in injury to soft tissue
structures and ultimately worsen function. As
with all forms of exercise, as the range of motion
increases over time, it is appropriate and neces-
sary to extend the distance the joint is moved so
that progress is maintained.

The physiologic benefit of flexibility exercise
is increased range of motion across joints. There

is some evidence that range of motion is related
to functional independence in activities of daily
living, posture, balance, and gait characteristics
in older adults, as well as to pain and disability
and quality of life in arthritis. Flexibility training
itself does not result in improved strength or en-
durance, or marked improvements in balance.
Therefore, it is best conceived of as an accessory
to other forms of exercise that contributes to
overall exercise and functional capacity. To the
extent that pain, fear of falling, mobility, and
function are improved, quality of life may im-
prove as well. There is a need for much better
quantitative research on effective doses and long-
term benefits of this mode of exercise in the el-
derly.

Balance training. Any activity that increases
one’s ability to maintain balance in the face of
stressors may be considered a balance-enhancing
activity. Stressors include decreased base of sup-
port; perturbation of the ground support; de-
crease in proprioception, vision, or vestibular
system input; increased compliance of the sup-
port surface; or movement of the center of mass
of the body. Balance-enhancing activities impact
on the central nervous system control of balance
and coordination of movement, and/or augment
the peripheral neuromuscular system response
to signals that balance is threatened.

Intensity in balance training refers to the de-
gree of difficulty of the postures, movements, or
routines practiced. The appropriate level of diffi-
culty or ‘‘intensity’’ for any balance-enhancing
exercise is the highest level that can be tolerated
without inducing a fall or near-fall. Progression
in intensity is the key to improvement, as in other
exercise domains, but mastery of the previous
level before progression must be adhered to for
safety.

Balance training has been shown to result in
improved balance performance, decreased fear
of falling, decreased incidence of falls, and in-
creased ability to participate in activities of daily
living that may have been limited by gait and bal-
ance difficulties. It is expected, although not
proven, that such changes ultimately lead to im-
provements in functional independence, re-
duced hip fractures and other serious injuries,
and improved overall quality of life.

Summary of benefits

Physiologic aging, retirement, societal expec-
tations, accumulated diseases, and medication
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and nutritional effects conspire to produce defi-
cits in strength, balance, aerobic capacity, and
flexibility in older adults. Fortunately, there is in-
creasing evidence for the reversibility of many of
these deficits with a targeted exercise prescrip-
tion. There is still work to be done in refining the
prescription, particularly in terms of the amount
of flexibility and balance training needed for op-
timal efficacy. In addition, there is a need for
well-controlled, long-term studies on clinically
important outcomes, such as treatment of cardio-
vascular disease and stroke, prevention and
treatment of hip fracture, prevention of diabetic
complications, reduction in nursing home ad-
mission rates, and moderation of disability from
arthritis. An ‘‘active lifestyle’’ may be the most de-
sirable public health approach to the mainte-
nance of function and the prevention of disease
in healthy persons. However, it is likely that the
use of exercise to treat preexisting diseases and
geriatric syndromes will always need to incorpo-
rate elements of a traditional ‘‘exercise prescrip-
tion,’’ as well as behavioral approaches, to more
fully integrate appropriate physical activity into
daily life.

MARIA FIATARONE SINGH

See also BALANCE AND MOBILITY; BALANCE, SENSE OF;
FRAILTY; HEART DISEASE; LIFE EXPECTANCY; PERIODIC

HEALTH EXAMINATION; SARCOPENIA.
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EXPANDED ROLE NURSE
See NURSE PRACTITIONER

EYE, AGING-RELATED
DISEASES

The sense of sight, said Aristotle is preferred
‘‘to everything else. The reason is that this, most
of all the senses makes us know and brings to
light many differences between things’’ (Meta-
physics, 98A225).

If one looks an eye straight on, several im-
portant structures are recognizable, including
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the pupil, which is the black circle in the center
of the eye that dilates and constricts in response
to light; the iris, which is the colored muscular
structure that allows the pupil to change its size;
the transparent cornea, which is really the win-
dow of the eye; and the lens. The latter focuses
light through the pupil onto the retina at the
back of the eye, much as a lens in a camera focus-
es images onto film. Images are then trans-
formed into electrical signals that are transmitted
to the visual cortex at the back of the brain. The
space in the eyeball between the lens and the reti-
na is filled with a viscous clear liquid known as
vitreous humor (see Figure 1).

With age, many changes (some virtually uni-
versal, and others arising from age-related dis-
ease) threaten the quality of vision. For instance,
tear glands often work less well, leading many
older adults to suffer from dry eyes (easily treat-
ed with artificial tears). Lax muscles around the
eye can result in the lower lid margin rotating
away from the eyeball (ectropion) or an inward
migration of the eyelashes and eyelid toward the
globe (entropion). In the conjunctiva (the skin on
the inside of the lid and covering the white part
of the eye), tiny blood vessels can rupture, giving
rise to localized accumulation of blood akin to a
bruise (subconjunctival hemorrhage). Though
unsightly, it is not serious and usually does not
signify any underlying disorder. It can clear up
spontaneously in six to eight days.

Particularly in people who are near-sighted,
‘‘floaters’’ (tiny, condensed debris floating in the
vitreous humor) are common and of little conse-
quence. However, any sudden increase in the
number of floaters, particularly if accompanied
by flashing lights, can herald the onset of serious
retinal problems, and requires a thorough eye
examination as soon as possible.

Other age-related eye problems can also
threaten vision and require evaluation by an
ophthalmologist. Corneal ulcers, tumors on or
near the eye, inflammation of the structures of
the eyeball, occlusion of retinal vessels, and any
sudden loss of vision are among them.

Three common sight-threatening disorders
are described here in more detail. Each can re-
sult in problems sufficient to meet the World
Health Organization’s definition of visual im-
pairment (i.e., visual acuity less than 20/60 in the
better eye). Overall, about 2–4 percent of the
population age seventy and over suffers from
such impairment.

Glaucoma

Glaucoma is a chronic disorder that when
left untreated, will lead to blindness in most
cases. The clinical picture usually, but not always,
includes elevated intraocular pressure that leads
to damage of the optic nerve (optic neuropathy).
There are several types of glaucoma: acute and
chronic, open- and closed-angle, and secondary.
In all cases, treatment is directed toward reduc-
ing the intraocular pressure with eye drops,
laser, and/or surgery, depending upon the sever-
ity of the case and the response to the medical
therapy.

Chronic open-angle glaucoma, the most
common form, usually comes about insidiously
and progresses chronically. Since it is peripheral
visual field loss that first occurs, damage can be
extensive before the person affected becomes
aware of important visual loss.

Theories about the nature and causes of
glaucoma are being reevaluated. Early views of
open-angle glaucoma as a simple matter of a
problem in aqueous outflow have given way to
the concept of a more complex neurodegenera-
tive disorder of the optic nerve. New modalities
of treatment are being evaluated, including med-
ications that may protect the optic nerve, but the
current treatment remains aimed at lowering
pressure inside the eyeball. However, it has be-
come clear that a number of other factors play
important roles in determining whether a specif-
ic level of intraocular pressure will be harmful to
a given eye. As these additional factors are identi-
fied, new modalities of treatment will arise to ad-
dress their influence whether these be genetic,
vascular, or neuronal.

Age-related macular degeneration

Macular degeneration (the macula is the
very central part of the seeing eye) is a common
cause of impaired vision in older adults, and
often progresses to cause legal blindness. Two
types of macular degeneration predominate.
The acute ‘‘exudative’’ (wet) form results from
proliferation of blood vessels in the macula that
subsequently bleed, causing a hemorrhage and
scarring in this area. This acute process has dev-
astating effects on vision. In a small percentage
of cases (10–15 percent), treatment with either a
‘‘hot laser’’ or, more recently, a combination of
a ‘‘cold laser’’ and photodynamic dye, can stabi-
lize the condition and preserve vision.
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The more common form of macular degen-
eration is the slowly progressive atrophic type.
While there is no treatment for this form, the
clinical development is much slower, and a rea-
sonable degree of vision is often maintained for
many years despite the presence of the atrophic
lesions in the macula.

Since the macula is necessary for central (in
contrast to peripheral) vision, decreased visual
acuity and, especially, distortion of the central
part of the visual field are important symptoms
of this disorder.

Cataracts

A cataract is a clinical condition that de-
scribes the opacification (clouding) of the natural
lens of the eye. A cataract is not a growth, but a
change in the tissue structure of the lens. These
changes are very much age-related, and almost
physiological, although they occur at much
younger ages in some patients than in others,
and there are also many ways in which the tissue
changes. The most common and physiological
change, described as sclerosis of the lens, is simi-
lar to a yellowing of plastic after many years of
exposure to sunlight. This type of cataract often
improves near vision because it helps magnify
items, but it reduces distance vision.

Other types of cataracts appear in a spoke-
like fashion in the lens or in a membrane type of
opacification known as a posterior subcapsular
cataract. In all types of cataracts, vision, usually
for distance and near, is reduced. Patients often
have problems with glare from sunlight, and
streetlights and car headlights, and eventually
their quality of life deteriorates. As these changes
occur, changes in the refractive error, or the
power that is needed for eyeglasses, also changes,
and in the early stages, a change in lenses can
compensate for some of the changes in the eye.
Eventually, however, this no longer suffices and
more drastic therapy is needed.

Because the lens is an isolated structure with
no blood vessels, it has long been known that it
could be removed, rather safely, from the eye.
Current cataract techniques are called removal
by phacoemulsification, and introduction of an
intraocular lens. Phacoemulsification is a tech-
nique in which a very high-frequency ultrasound
probe is introduced into the lens. The lens tissue
is then pulverized, as it were, and a second sys-
tem sucks out the material so that the lens tissue

is removed completely from its very thin mem-
branous sac, known as the capsule. An intraocu-
lar lens is then inserted to replace the natural
lens. The current standard is to insert a lens that
has been folded on itself and will unfold in the
eye when it is in place. These techniques allow
cataract surgery to be done through a 3 millime-
ter incision in the clear part of the cornea, and
does not require any stitching. Healing is more
rapid and safe with this technique. Currently,
cataract surgery is an outpatient procedure with
only numbing drops put on the eye rather than
any other anesthesia or medication being used.

The cataract surgery is one of the great sur-
gical success stories of the late twentieth century.
It has permitted millions of people the world
over to be rehabilitated to a more functional sta-
tus and a better quality of life. Nonetheless, cata-
racts remain the number one cause of blindness
in the developing world, and it is simply a matter
of resources to get enough cataract surgery done
in the developing world to reverse that statistic.

RAYMOND LEBLANC

KENNETH ROCKWOOD

See also ASSISTED LIVING; BRAIN; DRIVING ABILITY;
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F
FAINTING

Fainting is a common symptom in the elder-
ly, generally referred to in the medical literature
as syncope. Fainting is defined as transient loss of
consciousness accompanied by loss of postural
tone, with spontaneous recovery, not requiring
resuscitation. Fainting has multiple underlying
causes. This common symptom has potential ad-
verse consequences, such as falls, fractures, brain
injury, soft tissue injuries, and anxiety, which
particularly in the elderly may lead to loss of in-
dependent function. When the reason for faint-
ing is an underlying heart disease, an increased
risk of sudden death is suggested; but when
fainting is unexplained after thorough initial
evaluation and recurrent then there is no such
increased risk.

A person who faints may have some convul-
sions but recovers quickly and is not confused for
more than a few minutes, whereas a person with
epilepsy will usually have more prolonged con-
vulsions and be confused for a longer time. In
coma the heart beats and the person breathes but
consciousness is not regained as quickly.

Basic mechanisms and predisposition in
elderly people

Fainting results from inadequate energy sub-
strate delivery to the brain. The major energy
substrates are oxygen and glucose. Significant
lowering of blood sugar tends to result in coma
rather than fainting, and a prolonged cessation
of oxygen delivery results in death. Thus tran-
sient loss of delivery of oxygen to the brain due
to decreased blood flow to the brain is the final
common pathway in most causes of fainting.

Generalized lowering of oxygen in the blood
from heart or lung disease or reduced oxygen-
carrying capacity of the blood from anemia are
risk factors for fainting, particularly in the elder-
ly, but rarely the sole cause.

Blood pressure lowered enough to decrease
blood flow to the brain may cause fainting, and
the causes of fainting can be deduced from the
blood pressure formula. Blood pressure is the
product of cardiac output and total peripheral
resistance of the arteries. Cardiac output is the
product of stroke volume and heart rate per min-
ute. Stroke volume is the amount of blood that
the heart ejects in one beat. Total peripheral re-
sistance is a measure of how constricted the arte-
rial blood vessels are. Thus anything that will
reduce the volume of blood that is ejected, im-
pair heart rate, or cause dilatation of the arteries
may lead to a fainting spell.

Elderly people are predisposed to fainting by
the presence of multiple abnormalities, both age-
and disease related. These conditions add up to
threaten cerebral blood flow or reduce oxygen
content in the blood. A situational stress that fur-
ther reduces blood pressure, such as standing up
from a lying position or straining at stools or
voiding, may reduce cerebral oxygen delivery
below the critical threshold and result in fainting.
Several homeostatic mechanisms that normally
preserve blood pressure and cerebral oxygen de-
livery in the face of stress become impaired with
age. These mechanisms include cerebral blood
flow autoregulation, blood pressure sensors in
the carotid artery (baroreflexes), relaxation of
the heart muscle, and sodium conservation by
the kidneys.
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Causes

Multiple studies have shown that 20 to 30
percent of fainting episodes have cardiac causes,
10 to 20 percent have other causes, and 30 to 50
percent remain unexplained in spite of extensive
evaluation.

Several cardiac diseases may cause fainting,
such as those that cause mechanical obstruction
to blood flow such as narrowing of heart valves
or abnormal thickening of the heart muscle,
called cardiomyopathy. Blood clots from veins of
the body, most often the legs, may also present
with fainting due to obstruction of blood flow
through the lungs and heart. Both slow heart
rate (less than 40 beats per minute) and rapid
heart rate (more than 140 beats per minute) may
cause fainting. The rapid heart rate causes faint-
ing by not giving the heart enough time to fill
with blood before ejection into the circulation.
The causes of these heart rate abnormalities in-
clude heart attacks, disease of the conduction sys-
tem of the heart, and disease—most often seen in
the elderly—of the sinus node of the heart,
where the origin of the heart beat occurs normal-
ly.

Orthostatic hypotension is a term for blood pres-
sure that drops more than 20 mm of mercury on
position change, such as standing up from a lying
or sitting position. This may cause dizziness
when in mild stages but frequently causes elderly
people to faint. It is either due to volume deple-
tion or inability to constrict blood vessels under
this type of stress. Volume depletion may be
caused by fluid loss or blood loss or by too little
fluid intake, or by medications such as diuretics,
which increase excretion of fluid through the
kidneys. Dilatation of the blood vessels may be
caused by prolonged inactivity, such as bed rest,
or by medications such as blood pressure–
lowering medications and the older types of
medications prescribed for depression. By only
giving the lowest effective dose of medications to
the elderly person, these types of adverse effects
may be avoided or corrected. Disturbed auto-
nomic function may cause dilatation of the blood
vessels and cause fainting. Examples of these are
central nervous system diseases—such as Multi-
ple System Atrophy, Parkinson’s disease, or De-
mentia with Lewy Bodies—and peripheral
autonomic neuropathies caused by diseases such
as diabetes mellitus or amyloidosis. Digestion of
food may lead to hypotension and fainting in the
elderly person due to inability to compensate for

blood pooling in the gut during digestion, so-
called postprandial hypotension. Finally, reflex-
es may cause dilatation of blood vessels, triggered
by straining at stools, urination, swallowing, or
coughing or by hypersensitivity of the carotid
sinus, which is located in the neck.

Evaluation and treatment

The patient’s history is the most important
part of the evaluation, and the physical examina-
tion focuses on blood pressure and heart evalua-
tion to exclude the life-threatening causes of
fainting. Therapy should be directed toward
minimizing multiple risks of fainting, avoiding
toxic interventions, and treating specific symp-
tomatic diseases (for example, with pacemakers
for certain conduction diseases in the heart),
while basing treatment on the underlying dis-
ease, rather than on age per se.

PÁLMI V. JÓNSSON
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FALLS
See BALANCE AND MOBILITY

FAMILY
Although much has been written about the

declining importance of the family as a social in-
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stitution in American society, family relationships
continue to be of critical importance in the lives
of older people. In fact, research on life course
and the family repeatedly finds that people high-
ly value family relationships throughout all of
life, and that family ties significantly affect quality
of life. Because family roles are such an impor-
tant aspect of aging, separate entries in this ency-
clopedia focus on husband-wife, sibling, parent-
child, and grandparent-grandchild relationships
in later life. Rather than repeating information
in these entries, this discussion focuses on how
demographic and social changes are affecting
family relationships in old age.

Demographic changes affecting family
structure

Longevity increased dramatically in the
United States over the twentieth century. The av-
erage years lived by a person increased from
forty-seven in 1900 to seventy-seven in 2000, and
the proportion of persons surviving from birth to
old age (sixty-five) increased from 39 percent to
86 percent during the twentieth century. This re-
markable change in mortality conditions
changed the potential for older people to be in-
volved in family relationships, as the following
examples illustrate. (1) A growing number of
persons have grandparents living when they
reach adulthood. The likelihood of a thirty year
old having a living grandparent increased from
about 20 percent in 1900 to 75 percent in 2000.
Thus the potential for being part of a four-
generation family has greatly increased over
time. (2) More people now have a parent living
through their middle years of life. In 1900 only
about 8 percent of sixty year olds had a parent
still alive, compared to 44 percent of sixty year
olds in 2000. This change has greatly increased
the probability that parents and children will
have a relationship that extends for sixty or more
years. It also has increased the likelihood that a
woman approaching old age will be called upon
to care for a very old parent. (3) The potential for
a husband and wife to cosurvive in a first mar-
riage for more than sixty years has increased sig-
nificantly. However, because of increasing
divorce the actual proportion of older people liv-
ing with their first spouse for this long has not
changed much. (4) The odds of older people
having a sibling still alive have increased sharply
over time. The cosurvival of siblings may be sig-
nificant because sibling relationships are fre-

quently valued highly by people in their later
years of life.

Declining fertility in the United States over
the twentieth century also has affected family re-
lationships involving older people. Women who
completed their childbearing around 1900 had
an average of about five children each, compared
to an average of about two for women complet-
ing childbearing around 2000. The trend in
childbearing was not smooth over the century,
however, because of the baby boom from the
mid-1940s through the early 1960s. In the mid
1950s women were averaging about 3.5 children
each. Because of fluctuating fertility, the propor-
tion of people in later life who have several sur-
viving children varies over time. As baby
boomers (who had low fertility and high rates of
childlessness) replace the parents of the baby
boom as the older population after 2010, the
proportion of older people with no or only one
child will increase rapidly. This is potentially sig-
nificant because children have been an impor-
tant source of social support and caregiving for
older people. Declining fertility also means that
those who survive to old age now tend to have
fewer children and grandchildren than old peo-
ple in the past. It has been noted that under high
mortality conditions grandparents tend to be in
short supply, while under low fertility conditions
grandchildren are in short supply.

Social changes affecting family
relationships

In addition to demographic change, several
social changes over the twentieth century have
altered family relations involving older people.
First, alternative family forms (blended families,
single parent families, cohabiting relationships,
gay and lesbian unions) have become more com-
mon and more accepted. It is not clear how this
diversity of ‘‘family’’ forms will affect the lives of
older people in the twenty-first century. On the
one hand, the plurality of forms may create a
broader range of available kinship ties. On the
other hand, these alternative kin relationships
may not be as strong as the enduring parent-
child relationships that have been the primary
source of long-term caregiving for disabled older
people. The negative effect of divorce on the
strength of intergenerational relationships tends
to be more significant for males than females.

Second, gender roles have changed as
women have surpassed men in educational at-
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tainment and have greatly increased their level
of participation in the paid labor force. For older
people, this means that middle-aged daughters
are more likely to be in the labor force and, con-
sequently, less available to provide care for them
than in the past (and, as noted above, in the fu-
ture old people will have fewer adult children).
Changing gender roles are also likely to alter
marital relationships in later life, as women be-
come less dependent on husbands to manage the
family economy and expect more egalitarian and
companionate relationships.

Third, the transformation of the American
economy has produced a tremendous change in
the standard of living over the twentieth century.
Increasing affluence has been accompanied by a
decline in intergenerational coresidence for
older people. In 1900 most older widows resided
with an adult child; now most older widows live
alone and very few live with a child. The increas-
ing independence in living arrangements does
not, however, mean that parent-child relation-
ships have become weak. Almost all older people
report having a close relationship with their chil-
dren, but prefer ‘‘intimacy at a distance’’ to shar-
ing a home. In general, the spread of social
security, private pensions, and lifetime savings
means that fewer old people are dependent on
children for economic support than in the past,
so intergenerational relationships are increasing-
ly based on social and emotional bonds.

The future

It is clear that family relationships have been
important for older people in the past and con-
tinue to be important in the present. As the baby
boom ages, the proportion of older people living
in marriages will decline and the proportion who
are childless will increase. Thus one might antici-
pate that family relationships would play a smal-
ler role in the lives of older people in the future.
Nevertheless, it seems unlikely that the family
will lose its place as the most important source of
social and emotional support for people as they
age through later life.

PETER UHLENBERG
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FEDERAL AGENCIES ON
AGING

A large number of departments and agencies
within the federal government administer pro-
grams designed to help older Americans. There
are multiple reasons why this public responsibili-
ty is spread across so many different government
bureaucracies (Hudson).

First, older Americans have long had special
needs that are absent or less intense among
younger people. At advanced ages, people’s
strength tends to fail, and their health status may
decline. Thus, it is often difficult for older people
to work and support themselves. If they are ill,
they may not be able to pay medical bills or gain
access to health care services. It is also true that
many older persons, especially very old women,
are without family or nearby family members to
assist them when they are in need. Thus, there
has historically been a need for government to
step in and help many people who have prob-
lems associated with old age (Binstock).

Second, the needs of older people for gov-
ernmental assistance were acknowledged in the
United States when assistance was not thought to
be appropriate for other groups. In other indus-
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trial nations, many government programs were
begun to assist workers and other working-age
people, and were not targeted specifically to the
old. The United States, however, proved more
reluctant to put in place broad income and
health care programs for working-age adults,
holding more to a philosophy that such individu-
als should take care of themselves and their fami-
lies (Rimlinger).

Third, older people make up a large per-
centage of the U.S. population today—12.6 per-
cent of Americans are over age sixty-four—and
have many of the same needs and demands for
government programs that younger people
have. Like other Americans, older people want
safe streets, good transportation, a clean envi-
ronment, and healthy food. Because of these in-
terests older people have in common with
younger ones, there are many agencies that ad-
dress the needs of the old and the young on a
largely undifferentiated basis.

The government agencies discussed here are
confined to ones that devote their attention ei-
ther exclusively or largely to older Americans.
The best example of the first type of agency is the
Administration on Aging (AoA) within the De-
partment of Health and Human Services. AoA
administers the Older Americans Act, which ex-
clusively addresses the concerns of the 43 million
Americans age sixty and above. An example of
the second type of agency is the Social Security
Administration, which is charged with adminis-
tering most titles of the Social Security Act.
Largely because of its old-age program for re-
tired workers, most Social Security beneficiaries
are elderly. However, because survivor, depen-
dent, and disability benefits are also available
through Social Security, roughly one-third of So-
cial Security beneficiaries are under age sixty-
five. An example of a third type of agency serving
elderly and nonelderly is the Federal Transit Ad-
ministration within the Department of Transpor-
tation. Though the elderly are frequent users of
mass transit and this agency is very relevant to
them, it serves a much broader population than
just the old. As such, it is outside the bounds of
the agencies discussed here.

Social Security Administration

The Social Security Administration (SSA), an
independent agency, administers the largest ti-
tles of the Social Security Act, the largest social
program in America. The formal name for what

is often termed ‘‘Social Security’’ is the Old Age,
Survivors, and Disability program (OASDI).
Benefits under the OASDI program go to 27 mil-
lion retired workers, 3 million spouses, 5 million
widows and widowers, 2 million children of de-
ceased workers, and 450,000 children of retired
workers. OASDI expenditures in 2000 totaled
$407 billion. This is the largest single expendi-
ture of the U.S. government. SSA also adminis-
ters Supplemental Security Income, a smaller
program for low-income elderly, blind, and dis-
abled individuals that expended $32 billion in
2000. Unlike OASDI, under which individuals
receive benefits related to how much they earned
while they were working, SSI beneficiaries re-
ceive benefits based on having very low incomes,
regardless of their work history. It is because of
this difference that OASDI is a ‘‘social insurance’’
program and SSI is a ‘‘public assistance’’ pro-
gram.

SSA was separated from the Department of
Health and Human Services in 1995. Dating to
the 1930s, it has a longer and more distinguished
history than many government agencies. Over
the years its leadership has taken a central role
not only in the design of social insurance policy
in the United States but also in convincing Amer-
icans that Social Security is a needed program
and fully in keeping with traditional American
values of hard work and self-sufficiency (Derth-
ick).

SSA headquarters are in Baltimore, Mary-
land, and today it has a staff of over 65,000 em-
ployees and 10 regional offices. SSA maintains
1300 field offices, and it is to these offices that in-
dividuals go to make inquiries about eligibility
and benefits. SSA is one of the few federal agen-
cies that individuals interact with directly; that is,
the people serving them are employees of the
federal government. (The other major example
is the Internal Revenue Service.) The adminis-
tration of most other government programs in-
volves private nonprofit and proprietary
organizations. These organizations contract with
the appropriate federal agency, are monitored
by that agency, and deliver services for that agen-
cy. Among others, this is true of the Medicare
program, the Older Americans Act, and the food
stamp program.

SSA undertakes a number of activities in sup-
port of its principal mission of making payments
to beneficiaries under the OASDI and SSI pro-
grams. To better inform current workers about

FEDERAL AGENCIES ON AGING 483



how Social Security works, SSA sends individual-
ized statements to them that inform them of the
benefits they may receive when they retire. Be-
cause a worker’s future employment and wages
are unknown, these estimates are made on cer-
tain assumptions tied to the worker’s employ-
ment history.

SSA also maintains a research, analysis, and
evaluation division. It keeps track of how much
money the system is currently expending and
currently taking in. In conjunction with the So-
cial Security Advisory Board, created in 1994 as
the SSA was becoming an independent agency,
SSA staff also undertakes important forecasting
activities, advising the president and Congress
about the future status of the Social Security trust
fund. Because the program is so big and because
the American population is aging, these esti-
mates have become very important in discussions
about ways in which the Social Security system
might be modified or overhauled in the future.

Centers for Medicare and Medicaid
Services

The Centers for Medicare and Medicaid Ser-
vices (CMMS), formerly the Health Care Financ-
ing Administration (HCFA), is located in the
Department of Health and Human Services and
administers Medicare, Medicaid, and the State
Children’s Health Program. The name was
changed in 2001. Medicare and Medicaid were
enacted in 1965, and were originally adminis-
tered by the SSA. HCFA was created as a separate
agency within the Department of Health and
Human Services in 1977. When Medicare was
enacted, it was directed exclusively to people age
sixty-five and above; today it serves 33 million
older individuals, 4 million disabled individuals,
and 162,000 individuals with end-stage renal dis-
ease. Medicaid is a federal-state grant program
in which the states receive federal reimburse-
ments for expenditures they make on behalf of
low-income individuals eligible for Medicaid cov-
erage. Medicaid serves low-income individuals of
all ages. However, it is especially important for
older people who have long-term chronic illness-
es and live in nursing homes or other institution-
al settings (Coughlin, Ku, and Holahan).
Through Medicare and Medicaid, CMMS in-
sures some 75 million Americans.

Medicare beneficiaries may receive their
benefits through the traditional fee-for-service
system or through a managed care organization,

such as a health maintenance organization. In
the former case, CMMS contracts with insurance
companies, known as ‘‘fiscal intermediaries,’’
that actually process claims from beneficiaries,
hospitals, doctors, and other health care provid-
ers. Providers receive 80 percent of the fee estab-
lished by the intermediary, following rules
established by CMMS, with the beneficiary re-
sponsible for the remaining 20 percent. Prior
to 1992, these reimbursements were based on
a standard of ‘‘reasonable and customary
charges;’’ since that date, reimbursements are
based on a fee schedule established by HCFA that
reduces reimbursements for surgeries and other
selected procedures while increasing them for
basic office visits (Moon).

In the case of managed care organizations,
CMMS contracts with the managed care organi-
zation and provides a fixed amount per benefi-
ciary to that organization, which manages all
health care services available to the enrollee. The
amounts vary widely around the country, using
a complex formula based on 95 percent of the
costs per beneficiary under the traditional fee-
for-service model (Koff and Park). Other financ-
ing and delivery models CMMS is experimenting
with include the social health maintenance orga-
nization, which includes social as well as health
services, and the Program for All-Inclusive Care
of the Elderly (PACE), which provides adult day
care services for older persons who would other-
wise need to be living in nursing homes or other
institutional settings.

In purchasing health care services for benefi-
ciaries of these programs, CMMS assures that the
programs are being properly run by contractors
and states; establishes policies for paying health
care providers; conducts research on various as-
pects of health care management, delivery, treat-
ment, and financing; and assesses and assures
the quality of health care being provided
through the programs. Of particular concern in
recent years have been efforts to rein in fraud
and abuse within the Medicare and Medicaid
programs, and efforts to assure quality of care.

National Institute on Aging

The National Institute on Aging (NIA) is one
of twenty-five separate institutes within the Na-
tional Institutes of Health (NIH), the principal
federal organization sponsoring and conducting
scientific research related to health, which in
turn is a part of the Department of Health and
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Human Services. For many years research on
aging was centered within the National Institute
of Child Health and Human Development
(NICHD). However, those concerned with the
particular medical, social, and behavioral prob-
lems associated with aging felt that NICHD’s
principal interests lay elsewhere, as did funding;
only about 11 percent of the agency’s budget was
devoted to research on aging from 1962 to 1974
(Koff and Park). Delegates to the 1961 and 1971
White House conferences on aging pressed for a
separate research entity within NIH. Despite the
initial opposition of President Richard Nixon to
creation of the NIA, he signed legislation autho-
rizing its creation in May 1974.

NIA’s missions are (a) to support and con-
duct high-quality research on aging processes,
aging-related diseases, and special problems and
needs of the aged; (b) to train and develop highly
skilled research scientists; (c) to develop and
maintain state-of-the art resources to accelerate
research progress; and (d) to disseminate infor-
mation and communicate with the public and in-
terested groups on ongoing and needed health
and research activities (www.nih.gov/nia/about/
history).

Because aging-related research is relevant to
and conducted by other institutes within NIH, it
has been important for NIA to coordinate its ac-
tivities with them. Put differently, NIA and
NICHD are ‘‘population focused’’ (i.e., largely
about older people and children, respectively).
However, most of the other institutes in NIH are
organized around particular diseases (e.g., Na-
tional Cancer Institute, National Institute on Al-
cohol Abuse and Alcoholism) or specific organs
(National Heart, Lung, and Blood Institute, Na-
tional Institute of Diabetes, Digestive, and Kid-
ney Diseases). Because all people can contract
diseases and all people have bodily organs, there
is inevitable overlap between institutes organized
around population and around diseases and or-
gans. Thus, NIA has coordinated its activities
with other parts of NIH along the following lines,
among others: (a) Alzheimer’s and related diseas-
es; (b) genetic and environmental bases for dif-
ferences in the aging process; (c) impact of diet
and exercise on health and functioning of older
people; (d) means for preventing the need for
long-term institutionalization; (e) research to im-
prove the longevity of ethnic and racial minority
populations; and (f) cross-cultural comparative
studies concerning diverse populations (Koff and
Park).

NIA sponsors research on aging through
both extramural and intramural programs. The
extramural program funds research and training
at universities, hospitals, medical centers, and
other public and private organizations. The in-
tramural program conducts basic and clinical re-
search in Baltimore and on the NIH campus in
Bethesda, Maryland.

Administration on Aging

The Administration on Aging (AoA), within
the Department of Health and Human Services,
is charged with being an advocate for older peo-
ple within the federal government and with ad-
ministering all but one title of the Older
Americans Act, which supports a range of socially
supportive services for elderly people through a
network of state, regional, and provider organi-
zations.

Employment and Training Administration

Two programs administered within the Em-
ployment and Training Administration (ETA) of
the Department of Labor (DOL) have particular
relevance to older people: the Senior Communi-
ty Service Employment Program (SCSEP) and
the Job Partnership Training Act.

SCSEP is Title V of the Older Americans Act
(OAA), and it is the only title of the act that is not
administered by the Administration on Aging in
the Department of Health and Human Services.
SCSEP is run by the Employment and Training
Administration within DOL. It serves people
who are fifty-five or older and have low incomes
and poor employment prospects. ETA does not
directly oversee the employment of these indi-
viduals, but contracts with both national and
state organizations to provide employment ser-
vices. The three principal national contractors
are the National Council of Senior Citizens,
AARP (formerly the American Association of Re-
tired Persons), and the National Farmers Union
(or ’’Green Thumb,’’ an elder employment pro-
gram targeting rural America). The state-level
contracts are administered through the state
units on aging, created through Title III of the
OAA.

ETA also administers the Job Partnership
Training Act. which is the latest in a series of em-
ployment and training programs enacted by the
federal government that date back to President
John F. Kennedy’s administration in the 1960s.
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Most of the jobs are intended for younger work-
ers, but provisions in the Title II adult training
program require that services be provided to
‘‘older individuals on an equitable basis’’ (Sec.
204).

Employment Standards Administration

A relatively small agency, the Wage and
Hour Division within DOL’s Employment Stan-
dards Administration, is charged with adminis-
tering and enforcing the Family and Medical
Leave Act (FMLA) of 1993. FMLA was the first
piece of domestic legislation signed by President
Bill Clinton and has been at the heart of heated
arguments about what role, if any, the federal
government should play in easing the tensions
that have emerged between the roles of work and
family among today’s employees. The growing
presence of women in the American labor force
has been the impetus behind this legislation.
Being at work has made it difficult for many
women to meet traditional family obligations; yet
allowing these women workers time off for such
obligations has put strains on employers (and
other employees) in getting jobs completed at the
workplace.

FMLA is still in its infancy, but it has the po-
tential in future years of being increasingly rele-
vant to older people. One of the provisions of the
law is that a worker can take time off from work
to care for ‘‘an immediate family member,’’
which includes a parent. As both the overall pop-
ulation and the workforce age, there will be an
increasing need for workers to help meet the
needs of parents who are frail. If, as has been
proposed, FMLA were liberalized to include paid
leave, the number of workers helping parents
would grow even larger. To this point, imple-
mentation of FMLA has been complicated
(Scharlach and Grosswald, Hudson and Gonyea)
and it will continue to pose challenges for the
Wage and Hour Division.

Pension and Welfare Benefits
Administration

The Pension and Welfare Benefits Adminis-
tration in the Department of Labor is charged
with enforcing provisions of a very important
piece of federal legislation, the Employee Retire-
ment Income Security Act (ERISA), which estab-
lishes standards designed to protect private
pension funds from collapse or insolvency. In

this role it is responsible for protecting $4.3 tril-
lion in pension assets owned by 90 million partic-
ipants in 700,000 pension plans (www.dol.gov/
dol/pwba/public/pubs/factsht1.htm). Prior to
ERISA’s enactment, several major plans had col-
lapsed, leaving retired participants in those plans
unprotected. Changes in the private pension
world have made administration of ERISA in-
creasingly complicated, and plans have been
presented on ways to simplify its administration
(Perun and Steuerle).

ERISA established the Pension Benefit Guar-
anty Corporation (PBGC), which guarantees cer-
tain benefits in the type of pension plan known
as a defined benefit plan. PBGC is a federal gov-
ernment corporation established by Title IV of
ERISA ‘‘to encourage the growth of defined ben-
efit plans, provide timely and uninterrupted pay-
ment of benefits, and maintain pension
insurance premiums at the lowest level necessary
to carry out the Corporation’s obligations’’
(www.pbgc.gov/ABOUT.htm).

Senior Corps

The Corporation for National Service (Se-
nior Corps) was created in 1993 to further the in-
volvement of Americans in strengthening their
communities. It merged the activities of two pre-
decessor agencies, ACTION and the Commis-
sion on National and Community Service. For
two decades ACTION administered VISTA
(Volunteers in Service to America) and the three
programs that comprise Senior Corps: the Se-
nior Companion Program, the Foster Grandpar-
ent Program, and the Retired Senior Volunteer
Program (RSVP).

The Senior Companion Program’s dual pur-
pose is ‘‘to create part-time stipendiary volunteer
community service opportunities for low income
persons aged sixty and older and to provide sup-
portive person-to person services to assist adults
having exceptional needs developmental disabil-
ities, or other special needs for companionship’’
(Koff and Park, p. 265). Senior Companions can
serve twenty hours per week and can receive a
stipend based on 1,044 hours of service annually.

Responsibility for the Foster Grandparent
Program was transferred from AoA to ACTION
in 1971 and to Senior Corps in 1993. Foster
grandparents must be fifty-five or older, no lon-
ger be in the regular workforce, and have no lim-
itations that would affect their work with
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children. These older volunteers work with chil-
dren (up to age twenty-one) in a variety of com-
munity and educational settings.

RSVP primarily involves retired profession-
als, giving them a chance to employ their skills on
behalf of local service organizations. They must
be available on a regular basis and over age fifty-
five; they receive no stipend.

Equal Employment Opportunity
Commission

The Equal Employment Opportunity Com-
mission, an independent government agency, is
charged with enforcing laws prohibiting job dis-
crimination, including the Age Discrimination in
Employment Act (ADEA). There is a long history
in the United States of discriminating against
older workers (Graebner; Sandell), which ADEA
is designed to address. Originally enacted in
1967, ADEA defined the covered ages to be forty
to sixty-five; in 1978 coverage was extended to
age seventy; and in 1986 the upper age limit was
removed entirely. The last action legally elimi-
nated mandatory retirement in the United States
(except for select groups of employees). This was
considered by advocates for elderly people to be
a great civil rights victory equivalent to outlawing
discrimination on the basis of race or gender.

Office of Multifamily Housing

The Office of Multifamily Housing (OMH),
in the Department of Housing and Urban Devel-
opment (HUD), administers two major housing
programs directed largely to older people: Sec-
tion 202 of the Housing Act of 1959 and Section
231 of the National Housing Act, originally
passed in 1934. Section 202 provides capital ad-
vances to nonprofit organizations for financing
the construction and rehabilitation of housing
that will support very low-income older people,
and providing rent subsidies to make the hous-
ing affordable. The program grew rapidly in the
1960s, was phased out in the early 1970s, and
was reinstated in 1976. Funding support has
ranged between $400 million and $700 million
in recent years. Through OMH the federal gov-
ernment provides federal loans directly to pri-
vate nonprofit sponsors (Gelfand). Section 231
insures mortgage loans for construction or reha-
bilitation of rental housing for elderly persons.
Potential sponsors confer with OMH about their
project and submit a preliminary application, in-

cluding an application for financing through a
HUD-approved lender (www.hud.gov/progdesc/
231).

Older people constitute roughly 40 percent
of the residents of the 1.3 million units of public
housing operated by local governments and
funded through HUD. Older people also benefit
from smaller grant programs HUD oversees for
service coordinators and congregate housing ser-
vices. Low-income individuals, including elderly
people, are eligible for Section 8 rental subsi-
dies—individuals are required to pay no more
than 30 percent of their income in rent, with the
Section 8 subsidy making up the difference to the
landlord.

Food and Nutrition Service

The Food and Nutrition Service of the De-
partment of Agriculture administers the food
stamp program, one of the largest federal pro-
grams directed toward low-income individuals.
Food stamps are a form of voucher which allows
individuals to purchase many (but not all) food
items from supermarkets and other food stores.
Individuals of all ages are eligible for food
stamps, and in 1998, 1.5 million elderly house-
holds used food stamps, representing 18 percent
of all such households.

The Department of Agriculture also makes
surplus commodities available to nutrition pro-
grams administered under the Older Americans
Act by the Administration on Aging.

Department of Veterans Affairs

Nowhere has the aging of America been
more notable than in the aging of those who
served in the armed forces (Wetle and Rowe).
Veterans of World Wars I and II and the Korean
War are now all elderly, and many who served
in Vietnam are in or are approaching old age.
The Department of Veterans Affairs (DVA) is a
very large agency which, in most instances,
serves veterans directly. Two principal adminis-
trative units are especially relevant to older vet-
erans. The Compensation and Pension Benefits
Service administers benefits and services for vet-
erans, their dependents, and their survivors, in-
cluding service-connected compensation; non-
service-connected pension, burial, and accrued
benefits; and guardianship services. The Veter-
ans Health Administration provides a broad
spectrum of medical, surgical, and rehabilitative
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care to veterans. Pension and health care services
are the DVA’s services most relevant to older vet-
erans. Non-means-tested pensions are paid to
veterans with war-related injuries and disabili-
ties; means-tested pensions are paid to veterans
without such injuries and disabilities; and medi-
cal services are available on varying bases to all
veterans at DVA hospitals throughout the Unit-
ed States.

Conclusion

The federal departments and agencies dis-
cussed in this entry are the principal ones serving
older people. In dispensing benefits (notably
OASDI and Medicare), regulating the private
sector (notably ERISA and ADEA), and promot-
ing roles and dignity for older Americans (nota-
bly AoA and Senior Corps), these agencies have
successfully promoted the interests of older peo-
ple in American life. Many other ‘‘functional’’ or
‘‘generic’’ agencies also provide benefits for older
people in the course of their work involving most
or all Americans. The principal administrative
challenge to all of these agencies is in coordinat-
ing and integrating their activities.

ROBERT B. HUDSON

See also ADMINISTRATION ON AGING; EMPLOYEE RETIRE-

MENT INCOME SECURITY ACT; GOVERNMENT ASSISTED

HOUSING; NATIONAL INSTITUTE ON AGING; SOCIAL SE-

CURITY ADMINISTRATION; SOCIAL SERVICES; VETERANS

CARE.

BIBLIOGRAPHY

BINSTOCK, R. B. ‘‘The Aged as Scapegoat.’’ Ger-
ontologist 23 (1983): 136–143.

COUGHLIN, T.; KU, L.; and HOLAHAN, J. Medicaid
Since 1980. Washington, D.C.: Urban Insti-
tute, 1994.

DERTHICK, M. Policymaking for Social Security.
Washington, D.C.: Brookings Institution,
1979.

GELFAND, D. The Aging Network: Programs and Ser-
vices. New York: Springer, 1999.

GRAEBNER, W. A History of Retirement. New
Haven, Conn.: Yale University Press, 1980.

HUDSON, R. B., and GONYEA, J. G. ‘‘Time Not Yet
Money.’’ Journal of Aging and Social Policy
(2000).

KOFF, T., and PARK, R. Aging Public Policy. Amity-
ville, N.Y.: Baywood, 1999.

MOON, M. Medicare Now and in the Future. Wash-
ington, D.C.: Urban Institute, 1996.

PERUN, P., and STEUERLE, E. ERISA at 50: A New
Model for the Private Pension System. Washing-
ton, D.C.: Urban Institute, 2000.

RIMLINGER, G. Welfare Policy and Industrialization
in Europe, America, and Russia. New York: John
Wiley, 1971.

SANDELL, S. ‘‘The Labor Force by the Year 2000
and Employment Policy for Older Workers.’’
In Retirement Reconsidered. Edited by R. Morris
and S. Bass. New York: Springer, 1988. Pages
107–115.

SCHLARLACH, A., and GROSSWALD, B. ‘‘The Family
and Medical Leave Act of 1993.’’ Social Service
Review 71 (1997): 335–359.

WETLE, T., and ROWE, J., eds. Older Veterans:
Linking VA and Community Resources. Cam-
bridge, Mass.: Harvard University Press,
1984.

INTERNET RESOURCES

National Institute of Health. www.nih.gov/nia/
about/history

Pension Benefit Guaranty Corporation. www.
pbgc.gov.ABOUT.htm

U.S. Department of Housing and Urban Devel-
opment. www.hud.gov/progdesc/231

U.S. Department of Labor. www.dol.gov/dol/
pwba/public/pubs/factsht1.htm

FEMINIST THEORY
In a 1972 article in the International Journal

of Aging, Myrna Lewis and Robert Butler asked
why feminism ignored older women. A more
pertinent question today is: Why are gerontolo-
gists ignoring feminism? Aging can be defined as
a feminist issue because women make up the ma-
jority of older adults, and because older women
are disproportionately affected by poverty and
chronic illness. In addition, community-based,
long-term care of older adults largely depends
on the labor of women caregivers who are un-
paid (i.e., family, friends), underpaid (i.e., nurses
aides, personal aides), and often invisible. The
demands of providing such care can have nega-
tive consequences for women in old age, particu-
larly low-income women of color. Employment
discontinuities created by caregiving across the
life span frequently translate into lower retire-
ment and work income in old age. A feminist ap-
proach thus seeks to make visible and to validate
the importance of women’s daily experiences as
family caregivers, and to show how this role af-
fects their social, economic, and health status in
old age. A feminist analysis of old age cannot be
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separated from one of older women and, in turn,
of caregiving throughout women’s lives. Caregiv-
ing of older adults is thus one way to illustrate
feminist theory related to aging.

Constructs of a feminist theoretical perspec-
tive on old age include the following: 

• Gender roles are socially constructed, not a
biological trait, across the life span

• Women have often been oppressed within
the family and undervalued in employment

• The public (employment) and private (fami-
ly) domains are interconnected

• The personal (private) and political (policy)
spheres are interrelated

• Women’s experiences differ by race, ethnici-
ty, class, sexual orientation, and age, yet a
shared consciousness exists

• Gender justice, implicit within feminism, can
benefit both men and women

A more traditional gender-difference ap-
proach defines gender as a biological trait of indi-
viduals. Accordingly, variations in aging are
generally explained as sex differences. For exam-
ple, researchers typically identify male-female
variations in the extent and type of caregiving.
Yet sex and age tend to be shaped more by social
structure and power relationships than by biolo-
gy. In a feminist approach, gender exists in so-
cially constructed interactions, not in the
individual. It is a property of structures of subor-
dination based on power differentials that shape
people’s work and family experiences. To illus-
trate, women frequently provide more care be-
cause they generally have a lower income than
their male counterparts; because of gaps in long-
term care financing; and because of limited
choice about whether to, or how to provide
care—not because they are naturally more nur-
turing. Family obligations that may keep women
out of the paid labor force, and the resulting re-
stricted opportunities and incomes, can also
create negative economic repercussions in old
age. Since gender is socially constructed, system-
ic changes in the structure of work and family
across the life span are necessary to ensure gen-
der equity among older adults.

Because of such gender-based structures,
family care tends to systematically disadvantage
women as a group across the life span. These in-
equities are often intensified in old age. For ex-
ample, work discontinuities can mean that
women are less likely to have full Social Security

and private pension benefits or private insurance
to supplement Medicare. Accordingly, since
more older women than older men are poor,
they are more likely to depend on Medicaid and
Supplemental Security Income, which can trans-
late into a lower quality of care. A feminist per-
spective thus articulates the interdependence
among women who both receive and give care
across generations.

The place of women in the social structure
fundamentally differs from that of men because
most women have experienced oppression and
been devalued in both the home and labor mar-
ket. By articulating women’s oppression, femi-
nism differs from other progressive social welfare
approaches that advocate structural change,
such as the political economy perspective. Under
capitalism, the sole operating principle of the
marketplace (or public sphere) has historically
been profit, not family or community responsi-
bility. Work has typically been defined as mea-
surable output and wages, rather than nurturing
and maintenance. By removing production from
the home and isolating women within domestic
situations, a gender-based division of labor has
emerged. Men’s work in the labor market has
typically been viewed as productive, while
women’s life work—the nonmonetized and non-
technological work of caregiving—is often re-
garded as nonwork. Instead, it is seen as a private
activity within, and an antidote to, the public
marketplace, rather than a central force in shap-
ing it. This can create oppressive conditions and
deny women societal power.

When women gain access to the public
sphere of employment, their opportunities, in-
come, and access to benefits are often restricted
to undervalued, temporary, or contingent ser-
vice and support occupations. As of 2001, women
still had fewer benefits and earned 30 percent
less, on average, than men. Low-income women
of color, in particular, often provide free labor in
the home and inexpensive labor in public set-
tings. Accordingly, society is unaware of the true
costs of care by nurses, home health aides, and
relatives. The unpaid or underpaid work of
women underpins the economy, yet is consid-
ered peripheral by traditional economic criteria.
As a result, the family obligations that keep
women out of the paid labor force for periods of
time, and the restricted options and incomes for
many of those employed, translate into gender-
based economic inequities across the life span,
particularly in old age.
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Caregiving work thus cuts across the person-
al and political boundaries of family, employ-
ment, and policy. Accordingly, traditional family
values affirm a woman’s place in the domestic
sphere as natural and ideal, and family care as
superior to publicly funded care. Public policy
has tended to implicitly expect that the family
will provide long-term care to older relatives.
This occurs because many policymakers define
family life as a private matter and care of relatives
as an individual responsibility. Feminism thus ar-
ticulates the interconnections among the values
of individualism, independence, and private re-
sponsibility that underlie this prevailing policy
model where the family is the preferred locus of
care. When gender-based elder care is presumed
to be nonwork, caregivers are economically pe-
nalized and the need for comprehensive long-
term care policies is minimized.

While caregiving involves an intensely per-
sonal relationship, it cannot be examined apart
from the public policies surrounding it. The
phrase personal as political means that there are no
private solutions to women’s public problems
(Bricker-Jenkins and Hooyman, 1991). Women’s
experiences in old age—and as caregivers across
the life span—are shaped by their interactions
with public social service, health, mental health,
and long-term care systems and policies. Family,
institutional, political, and societal norms, as cod-
ified in current long-term care policies, tend to
maintain and reinforce gender inequities. This
points to the necessity of fundamental structural
changes in social institutions and values to accord
greater societal recognition to women’s work and
to ensure flexibility and choice for both those
who require and provide care. Under a feminist
approach, the aim of such change is to reduce in-
equities based not only on gender, but also those
deriving from class, race, and sexual orientation.
This approach recognizes the multiple realities
of the aging experience shaped by the social con-
structs of race, ethnicity, social class, sexual ori-
entation, and age cohort experiences.

A more traditional women’s issues approach
defines caregiving and its resultant inequities as
individual, not societal, responsibilities. For ex-
ample, caregiving research has typically identi-
fied the primary problem to be the subjective
stress and burden of caregivers. Individual inter-
ventions, such as education, counseling, social
support, and incremental changes in services,
are viewed as solutions. Yet these interventions
may inadvertently blame women for their physi-

cal, emotional, or financial burdens. In contrast,
feminism views these problems as being caused
by gender-biased policies, structural conditions
of economic inequity and occupational segrega-
tion, and socially constructed expectations of
women. Feminism seeks to alter such expecta-
tions and values and to foster policies and prac-
tices that promote gender justice. This translates
into ensuring a choice of caregiving and employ-
ment roles for both men and women across the
life span. Feminism targets the whole system, not
from the margins, but from the center, with the
participation of all men and women. From a fem-
inist perspective, policies need to move away
from outdated notions of family toward defining
care for older relatives as a collective societal re-
sponsibility. This could result in caregiving that
is more equitable and humane, and in it being
valued by those who give and receive care.

The following principles underlie a possible
feminist agenda for both those who receive and
give care:

• Caregiving is defined as legitimate work for
women and men, a normal part of the family
life cycle, and a societal responsibility

• The importance of family care and family re-
lationships are publicly valued, rather than
devalued as private responsibilities

• Public policy recognizes both the benefits
and costs of family care of relatives across the
life span

• The goal is gender justice for women and
men that balances the needs of those who re-
ceive and those who give care

• Changes must be structural and systemic,
not made at the individual level

• Intergenerational alliances across the life
span transcend traditional boundaries based
on age and type of disability/chronic illness

Components of a feminist approach to care
include:

• Economic supports, which would attach market
value to the socially necessary work of car-
egiving (e.g., comparable worth for women’s
work in the marketplace, and adequate com-
pensation for caregiving, both in and outside
the home); family-responsive workplace pol-
icies would broadly define family and depen-
dent to recognize the wide variety of
contemporary family structures

• A comprehensive long-term care policy, which
would coordinate integrated community
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support services to ensure adequate infor-
mation, choice, and quality of care for adults
across the life span

• Broad-based cross-generational coalition build-
ing, which would help empower those who
receive and give care

Although a feminist approach is not yet feasi-
ble, the act of questioning basic assumptions
about caregiving and aging can begin to alter so-
cietal values, attitudes, and policies.

NANCY HOOYMAN

See also CRITICAL GERONTOLOGY; GENDER; THEORIES,
SOCIAL.
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FILIAL OBLIGATIONS
The phrase ‘‘filial obligations’’ is generally

understood to refer to special duties—specific
kinds of actions, services, and attitudes—that
children must provide to their parents simply be-
cause they are those parents’ offspring. Influen-
tial in many human cultures throughout
history—‘‘Honor thy father and thy mother’’ is
a widely known example from Judaeo-Christian
culture—the idea that children have duties to
their parents remains familiar today. But filial
obligation is also a complicated and controversial
notion, involving questions concerning who
counts as ‘‘parents’’ and as ‘‘children,’’ whether
parents can lose their claims to filial obligations
by negligence or abuse, just what children are ac-
tually obliged to do for their parents, and, most
fundamentally, why such obligations should be
recognized at all. The questions raised by filial
obligations are important not simply because
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family members can be confused or troubled
about what they should do for each other, but
also because social policies targeting older people
sometimes presuppose that their children, rather
than the state, ought to provide certain kinds of
support. Without clarity about the nature and
limits of filial obligations, both families and socie-
ties may expect the other to take the lead in sup-
porting older persons, with the consequence that
important needs go unmet.

The focus in this entry will be on duties of
adult children to parents. Younger children are
also generally thought to have filial obligations—
primarily to respect and obey their parents—and
such duties are at least somewhat controversial,
as the ‘‘children’s rights’’ movement attests
(Purdy). However, duties assigned to dependent
children raise fewer practical or theoretical prob-
lems than does the claim that independent adults
have obligations to provide not solely respect,
but also goods and services, to the people who
bore, begot, or raised them.

Threats to filial obligations

The continued recognition of filial obligation
is threatened in two general ways, one practical,
the other theoretical. While surely many adult
children continue to care deeply for their par-
ents, and express their care in how they live their
lives, there are signs that children may be finding
the needs of parents beyond what they can—or
should be expected to—support. In practical
terms, adult children and their parents now face
a world in which there are, relatively speaking,
fewer children to respond to growing and persis-
tent needs of aging parents. Social and techno-
logical changes have allowed people greater
control over family size, social insurance schemes
have made ‘‘provision for one’s old age’’ a less
compelling reason to have many children, and
medical advances have helped more people to
live longer, and consequently to face the possibil-
ity of prolonged periods of ill health or reduced
abilities. Spiraling health care costs in general,
and inadequate social support for long-term care
for the elderly in particular, indicate that there
may be increasing pressure on adult children to
take on extensive responsibilities of caring for
their parents at a point in history when the bur-
den of care may be heavier and more prolonged,
when there are fewer children to do so, and less
in the way of cultural supports for undertaking
care. A striking illustration of the possible conse-

quence of these trends is provided by The Ameri-
can College of Emergency Physicians, which has
reported that as many as 100,000 to 200,000 el-
derly people are abandoned in emergency rooms
in hospitals throughout the United States annu-
ally (Pinkney).

Changes in cultural support for filial obliga-
tions introduces the more theoretical threat to fil-
ial obligations. There is, to start with, concern
over how caring responsibilities are handed out
within families. ‘‘Hands on’’ care of aging par-
ents has been a task assigned more to daughters
and even daughters-in-law, than to sons (Brody);
in a culture awakening to the unfairness of dis-
proportionately burdening women, this sexist
distribution of labor has made some people
suspicious of the very idea of filial obligation. But
even more fundamentally, the predominant the-
oretical understanding of obligation in contem-
porary Western societies—perhaps particularly
in the United States—rests on the ideas of con-
tract and consent, and today’s most influential
ideas about morality prominently feature the
ideal of impartiality. If we owe obligations only
when we have agreed to make contracts or prom-
ises, it is hard to see why we have any obligations,
much less possibly burdensome ones, to our par-
ents. If we should regard all persons with equal
moral respect, as the ideal of impartiality seems
to require, it is difficult to understand why we
have particular responsibilities to help those who
just happen to be our parents, when others may
have greater needs.

There are other cultural shifts that have
made filial obligations more difficult to take with
the same seriousness they have enjoyed in the
past. Apart from basic questions of fairness in the
distribution of the tasks of care across the gen-
ders, the latter part of the twentieth century has
seen an expansion of possible social roles for at
least middle-class women in Western societies; in
the United States, for example, more women
have full-time, demanding jobs and careers out-
side the home than has previously been the case.
At the same time, young children are dependent
on their parents for longer periods of education
than had been the case in previous centuries.
These developments have strained the caring ca-
pacity of adult children. Perhaps, too, the greater
prevalence of divorce, resulting in many children
not residing with both parents throughout their
developmental years, may make it harder for
some children to feel a sense of obligation to a
parent who has been a missing or distant figure
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during their youth (although it should be borne
in mind that families have always been somewhat
unstable—if less threatened by divorce, than
more threatened by premature death).

If people are to continue to recognize a spe-
cial set of obligations to their parents, some kinds
of social support may be necessary—for example,
more flexibility in the scheduling of work done
out of the home, and greater recognition of the
significance of the work of children in respond-
ing dutifully to the needs of their aging parents.
It may also need to be better acknowledged that
many older parents continue to make significant
contribution to the lives of their grown children,
and to those children’s families. It would be a
mistake to think that older parents are always or
even typically on the receiving end of the flow of
care.

Moral justifications for filial obligations

However, if society is to provide greater sup-
port for the ideal of filial obligation—as opposed,
say, to dealing with the needs of vulnerable el-
derly citizens in more institutional, less family-
focused ways—there needs to be some convinc-
ing reasons why filial obligations should be
recognized, despite the apparent contrary ten-
dency of some contemporary ethical thinking.

It is convenient to divide the kinds of moral
justifications for filial obligations into two catego-
ries. The first sees filial obligations as based on
the marketplace idea of quid pro quo: children
are indebted to their parents for the many services
and goods provided to them in their youth, and
perhaps most fundamentally for their parents’
having brought them into life in the first place.
The ancient philosopher Aristotle argued that
‘‘nothing a son may have done [to repay his fa-
ther] is a worthy return for everything the father
has provided for him, and therefore he will al-
ways be in his debt’’ (Nichomachean Ethics, section
1163b). The influential medieval theologian and
philosopher Thomas Aquinas claimed that since
after God our parents are ‘‘the principles of our
being and government,’’ we owe them respect,
reverence and service (Summa theologica, Part
II-II question 101, article 1.) Some contempo-
rary writers, blending the notion of contract with
this sort of ‘‘natural indebtedness’’ have argued
that, in our culture, the care that parents provide
the young is understood to involve an implicit
promise on the part of children that they will
provide parents with care in their own turn (see,
for instance, Sommers).

But the quid pro quo view—even in its mod-
ern formulation—tends not to seem very persua-
sive today. People are perhaps more inclined to
say that it is parents who owe children weighty
duties of care since in at least many cases, they
have chosen to be parents, while children, fa-
mously, ‘‘didn’t ask to be born.’’ Further, it is
parents who have, in effect, brought it about that
children are vulnerable to many kinds of possible
harm; someone has to step in if that harm is not
to occur, and who more appropriate than the
adults who have put the children ‘‘in harm’s
way’’ in the first place? These thoughts tend to
support the view that filial obligations arise, not
from a quid pro quo relationship (‘‘I cared for
you when you were dependent; now it’s your
turn’’) but rather out of affections and attitudes that
children typically have for their parents. The
contemporary social philosopher Joel Feinberg
has written in support of this view. He believes
that filial obligations are based on the gratitude
that children should feel to their parents, claim-
ing that gratitude ‘‘feels nothing at all like indebt-
edness.’’ He continues to argue that ‘‘my
benefactor once freely offered me his services
when I needed them. There was, on that occa-
sion, nothing for me to do but express my deep-
est gratitude to him. . . . But now circumstances
have arisen in which he needs help, and I am in
a position to help him. Surely, I owe him my ser-
vices now, and he would be entitled to resent my
failure to come through’’ (Feinberg).

However, the connection between gratitude
and robust duties of care for parents still strikes
some observers as shaky. If parents are merely
doing what they are obliged to do in caring for
their children, how does gratitude for perfor-
mance of duties to their children create an obli-
gation for children to provide care to parents
that may be equally burdensome in return? The
philosopher Jeffrey Blustein claims that when we
are grateful, we are not concerned with whether
our benefactor owed us the good, but rather
what the benefactor’s motive was for helping us.
This move is interesting because it focuses
squarely on the fact that parental duties proceed
out of love; ultimately, for Blustein, filial duties
are a response to the fact that parents have loved
their children. Extending the spirit behind this
idea, philosophers Hilde Lindemann Nelson and
James Lindemann Nelson have argued that par-
ents are obliged not merely to provide their chil-
dren with requisite goods and services, but to
love and ‘‘share themselves’’ with their children.
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In other words, parents are obliged to establish
not simply a relationship that reliably provides
goods and services to their children, but some-
thing more—a relationship of intimacy (Nelson
and Nelson). In so loving their children, parents
make themselves extremely vulnerable; if their
children do not respond by maintaining an inti-
mate relationship with them, parents are likely to
suffer significantly. Young, well-nurtured chil-
dren love their parents ‘‘naturally,’’ so to speak.
However, when those children mature, and are
able to express their own characters through
their decisions, the choices they make about their
parents represent an opportunity to endorse the
loving, noninstrumental character of their earli-
er relationship. Adult children’s choices can also,
in effect, declare that, so far as they are con-
cerned, their parent-child relationship was only
of value for what they got out of it. If their par-
ents indeed shared themselves with their chil-
dren, the adult children’s ability to repudiate
that intimacy by rejecting the relationship will be
harmful to the parents, and children’s action can
be morally assessed as defective if they repudiate
the relationship for insufficient reason.

Among the attractive features of accounts of
filial obligation based on affection or intimacy is
that they provide some basis for understanding
what limits there may be to such obligation. Grat-
itude can be expressed, not in a quid pro quo
fashion, but in the maintenance of a relationship
that affirms the special significance of those to
whom a person is grateful. Adult children can af-
firm their understanding and acceptance of the
intimate character of their relationship with their
parents by conveying to their parents a kind of
love and concern that reflects their shared histo-
ry. As an illustration, consider an elderly parent
with a terminal illness receiving home-based hos-
pice care. Such a person may have many physical
needs: problems with pain control or hygiene,
perhaps. But she may also have a need to take
stock of her life, to try to come to grips with her
own mortality, to celebrate and reconcile with
those who have been most important to her. A
parent’s specifically physical needs might well be
seen to by her children, and perhaps would
thereby gain a special value. But they are the lat-
ter needs—needs that concern the person in her
intimate particularity—for which children may
be especially required, and for the performance
of which they may have a special duty. Generaliz-
ing from this example, it might be argued that,
while children have filial obligations to attend to

their parents’ needs, nothing about those obliga-
tions makes it inappropriate for citizens to de-
cide, as a social matter, to make other provisions
for them. What filial obligations particularly con-
cern are those parental needs that may not be
satisfiable in any way apart from the mainte-
nance of a relation of intimacy with their chil-
dren.

JAMES LINDEMANN NELSON

See also CAREGIVING, INFORMAL; INTERGENERATIONAL

EXCHANGES; INTERGENERATIONAL JUSTICE; KIN; PAR-

ENT-CHILD RELATIONSHIPS; PARENTAL OBLIGATIONS.
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FINANCIAL PLANNING FOR
LONG-TERM CARE

Financial planning for retirement or ‘‘old
age’’ is typically based on factors that are fairly
well known and more or less under personal con-
trol. That is, most people choose when to retire,
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Table 1
Aging Changes in ADL rates (per 1000 persons age
65+)

SOURCE: U.S. Bureau of the Census. 65+ in the United States.
Current Population Reports, Special Studies, P23–190,
1996. Pages 3–21.

know the profile and amounts of their retire-
ment income resources, and more or less know
(or can control) many, if not most, expenses. In
contrast, planning for long-term care is planning
for the unknown.

The United Seniors Health Council, a non-
profit organization that advises consumers on
long-term care issues, reports that at any one
time only 6 percent of people over age sixty-five
live in a nursing home, and that only half of peo-
ple age eighty-five and older need help with ev-
eryday activities of daily living (ADLs). Very few
people, however, can look ahead twenty or thirty
years and truly know if they will be one of the for-
tunate 94 percent or healthier 50 percent who
will not need some form of long-term care in old
age. Thus, financial planning for long-term care
is based on (at least) four interconnected un-
knowns: (1) How long will I live? (2) Will I be
healthy or not? (3) How much will health care
and long-term care cost? (4) How will I be able
to afford those costs?

In this context it is not surprising that over
80 percent of the American public, middle-agers
(ages forty-five to sixty-four) even more than
older people, are worried that the unknown costs
of long-term care will erode their retirement in-
come and assets. Consequently, this overview of
financial planning for long-term care considers
the following four topics: (1) Who should plan
for long-term care? (2) What are the financial
characteristics of long-term care? (3) What are
the financial choices and options in paying for

long-term care? (4) What professionals, organi-
zations, and information sources are available to
inform this planning process?

Who should financially plan for long-
term care?

The old and the old and frail. Over the
course of human history most of the improve-
ment in life expectancy has taken place in the
past several hundred years, much of it in the past
few decades. Improvements in life expectancy at
birth (forty-seven years in 1900 vs. seventy-six
years in 2000) have been substantial, but the
more directly relevant trends are improvements
in life expectancy at the older end of the life
cycle. For long-term care financial planning a
key question is, for example: How likely is it that
a sixty-five-year-old will live to age ninety? As re-
ported in a special U.S. Census Bureau analysis
of trends in aging, in 1940 the probability that a
sixty-five-year-old would survive to age ninety
was 7 percent. By 2000 this figure had more than
tripled: there was a 26 percent chance that a per-
son celebrating his or her sixty-fifth birthday in
2000 would live to age ninety—and the percent-
age was estimated to increase to 42 percent by
2050.

As is well documented, however, adding
years to life does not always mean adding robust,
healthy years. Research using standardized mea-
sures of ADLs demonstrates that significant de-
creases in personal capacity and increased need

Table 2
Health, Wealth, and Vital Aging

SOURCE: National Council on the Aging ‘‘American
Perceptions of Aging in the 21st Century,’’ national survey
(January–February 2000)
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for regular (e.g., daily) assistance take place as
people age from their mid-seventies to mid-
eighties and older. Table 1 documents this sub-
stantial increase in the need for daily assistance.
While the actual percentage of older people re-
quiring such daily assistance is comparatively
small—306 per 1,000 (or 30.6 percent) at age
seventy-five to eighty-four need daily help in tak-
ing a bath—the acceleration of the rate from that
age range to age 85+ is substantial: bathing assis-
tance, 171 percent; dressing, 130 percent; and
toileting assistance, 149 percent. From the per-
spective of planning for long-term care, few peo-
ple know if they will be part of the lucky 69
percent or the unlucky 31 percent who need as-
sistance.

Middle-agers. Although long-term care ser-
vices are used primarily by people in their
eighties and older, financial planning for long-
term care is, or should be, largely a task of middle
age for two reasons. First, as financial gerontolo-
gist Davis Gregg argues, middle age is the stage
in the human wealth span when retirement plan-
ning should take place. The earlier financial
planning takes place, the better, but certainly by
age fifty planning should be under way. The rel-
ative balance between accumulated income and
anticipated expenses should be estimated and
examined. The potential costs of long-term care,
even if not precisely knowable in numerical
terms, should be included in the estimates.

A second middle-age dimension of long-term
care financial planning focuses on the middle-
agers as the children of elderly parents. One of
the less publicized consequences of longer life ex-
pectancy is that nowadays many more middle-
agers will have surviving parents than was the
case in the recent past. As reported by historical
demographer Peter Uhlenberg, as recently as
1940 the probability that a fifty-year-old would
have both parents alive was only 8 percent, com-
pared with 27 percent in 2000. And the probabil-
ity that a sixty-year-old child will have at least one
parent still alive had increased to 44 percent in
2000 from only 13 percent in 1940.

The public image of middle-agers as a gener-
ation ‘‘sandwiched’’ between dual responsibilities
to children and to aging parents is much less ac-
curate than it was in 1985 or 1990. Figure 1
shows the ratio of the number of teenage chil-
dren per middle-ager compared to that of elder-
ly parents per middle-ager. This ‘‘support ratio’’
for teenagers has been declining, while starting

in 2000 the elderly-parent support ratio has in-
creased substantially. As American families move
into the twenty-first century, middle-agers ap-
pear to have more parents than they have teen-
age children. Financial planning for long-term
care includes planning for parents as well as for
oneself.

Financial characteristics of different
kinds of long-term care

First and foremost, long-term care is not sim-
ply synonymous with nursing homes. Conse-
quently, financial planning for long-term care is
not concerned only with nursing homes. As it has
developed since 1980, long-term care includes a
range of options, and the financial planning pro-
cess should systematically evaluate the nature of
and the trade-offs among the financial and nonfi-
nancial characteristics of these different kinds of
long-term care.

‘‘Long-term care’’ typically refers to chronic,
long-lasting care rather than to care that is more
or less completed in a few weeks or months fol-
lowing an illness or hospitalization. This time di-
mension is important to recognize because some
of the care services and facilities (e.g., a nursing
home) can offer both short-term rehabilitative
care after surgery and long-term residential care
in the same building. Knowing that ‘‘nursing
home care’’ is not identical to ‘‘long-term care’’
and understanding this difference is financially
important.

In particular, most health insurance will pay
for care in a nursing home that is short-term,
posthospital recuperative care but will not pay
for chronic long-term care that may be provided
in the same facility. The national Medicare pro-
gram, for example, embraces such a distinction:
it pays for short-term care after surgery that can
take place in a nursing home but does not pay for
chronic care. Because of confusion surrounding
this distinction, national studies of financial liter-
acy concerning health, finance, and long-term
care have found that many people incorrectly be-
lieve that Medicare will pay for chronic long-
term care—a mistake which can have severe fi-
nancial consequences for those who hold this
view.

The term ‘‘long-term care’’ most often (but
not exclusively) concerns older people whose in-
creasing physical or mental frailty leaves them
unable to fully take care of themselves. At its most
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Figure 1
Middle-Agers’ Support for Their Children vs. Their Parents

SOURCE: Based on: Cutler, N. E. Advising Mature Clients: The New Science of Wealth Span Spending. New York: John Wiley
and Sons, 2002.

general level, long-term care refers to a broad
range of supportive services that includes per-
sonal, social, and residential as well as medical
services. Variations on long-term care include
the number and intensity of these kinds of ser-
vices as well as the residential context in which
they are delivered. For some older people long-
term care may begin and end with assistance with
shopping or cooking, and transportation to the
doctor as they continue to live in their own home
or apartment. For others, long-term care is full-
time, medically driven nursing care in a govern-
ment-licensed residential institution. Different
points on this continuum of course imply differ-
ent levels of cost and financial planning. The fol-
lowing discussion is only an introduction to
home care, assisted living, and nursing homes,
and is not intended as a complete consumer’s
guide to the many and increasingly available
variations within each general type.

Home care. Most older persons prefer to
stay in their own home rather than move to an
‘‘institution.’’ The accomplishment of this goal is
a function of the older person’s needs plus the
capacity of the family, community, and financial
resources to bring the required personal and
medical services into the home setting. While the
psychosocial desire to stay at home is often para-
mount, some people may view home care as a fi-
nancial question, asking if (or assuming that)
home care is substantially less expensive than in-
stitutional care.

The most accurate answer to this financial
question is ‘‘maybe.’’ If family and friends will
provide most of the personal, medical, social,
home chore, and transportation services, then
costs will certainly be lower. If, however, even
some of the care is provided by paid caregivers
or through a commercial home care service, then
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the following questions become relevant: Who
will identify, screen, and choose the caregivers?
Who will monitor caregiver performance and
pay the bills? Who will be responsible for tax, in-
surance, and other legal and procedural details?
In sum, home care is not always preferable to in-
stitutional care, at least from a financial and ad-
ministrative perspective. The Encyclopedia of
Home Care for the Elderly (Romaine-Davis et al.)
and Hiring Home Caregivers: The Family Guide to
In-Home Eldercare (Susik) illustrate the breadth
and complexity of the home care approach.

Assisted living. Between traditional nursing
homes and home care is assisted living. In years
past such labels as ‘‘board and care homes’’ and
‘‘congregate housing’’ were used to identify resi-
dences where older people receive meals, house-
keeping services, and some protective oversight,
but relatively few health or therapeutic services.
In some cases the ‘‘facility’’ was nothing more
than the unused bedrooms of an elegant old
home, now rented to reasonably healthy and am-
bulatory older people, with hotel-like rather than
hospital-like accommodations.

The growth of assisted living as a separate
kind of long-term care is a reflection of the
growth and financial resources of the older pop-
ulation, the increasing capacity to remain healthy
and reasonably independent at advanced age,
and the continuing negative images of nursing
homes as ‘‘old people’s homes’’ and ‘‘institu-
tions.’’ Thus, as the architect and gerontology
professor Victor Regnier notes, ‘‘assisted living is
a long-term care alternative which involves the
delivery of professionally managed personal and
health care services in a group setting that is resi-
dential in character and appearance in ways that
optimize the physical and the psychological inde-
pendence of residents.’’

The key elements of the definition are ‘‘inde-
pendence’’ and ‘‘residential in character.’’ As the
commercial assisted living industry has grown,
many facilities provide greater support for
higher levels of frailty and dependence; many
(depending on state laws and regulations) have
professional nurses on site and medical staff on
call, and provide regular health monitoring,
pharmaceutical management, and physical ther-
apy. While there are many factors that contribute
to the various amounts charged by different as-
sisted living facilities (such as location, size of
staff, elegance of housing, choices and specialties
of meals, availability of health-related services),

two generic financial alternatives should be eval-
uated.

The hotel model vs. the condo model. Most
assisted living residences operate financially on a
residential hotel model, meaning that the resi-
dent pays a monthly rental; there may or may
not be a binding annual contract. For the month-
ly fee the resident receives a private (or semipri-
vate) room including a bathroom with shower or
tub; housekeeping and linen service; and two or
three meals per day served in a congregate din-
ing room. The cost of the basic monthly room,
board, and service may vary within the same fa-
cility depending on the size of the room and its
location within the building. Some facilities offer
rooms to be shared by two roommates or a mar-
ried couple.

The condo model includes the same range of
housing and services, the main difference being
that the older person purchases the residence.
This model of assisted living is often known as
the continuing care retirement community
(CCRC). Because the down payment can be quite
expensive—from $50,000 to $200,000—these fa-
cilities and their services and meals are designed
for the more affluent. Within the facility the resi-
dential space can vary from a small efficiency
apartment to a two- or three-room apartment or
town house designed for a married couple.

The ‘‘continuing care’’ feature of CCRC fa-
cilities implies that in addition to residential and
assisted care services, the resident is purchasing
more extended, future-oriented, contractually
defined long-term care services. (In earlier years
CCRCs were known as life-care communities.)
CCRCs typically have hospital or nursing home
‘‘wings’’ as part of the main building (or campus),
or have access to such facilities and services near-
by.

One unique financial planning issue con-
cerns the facility’s rules about the refund of the
substantial down payment if the resident dies or
moves elsewhere. Some facilities define the buy-
in money not as an actual purchase but as ad-
vance payment, a kind of mandatory endowment
to support the enterprise. They typically offer re-
turn-of-payment schedules linked to length of
residence. For example, the down payment may
be returned minus 2 percent per month; if the
resident moves out after twelve months, then 24
percent of the down payment is retained by the
CCRC and the remainder is refunded. Given the
substantial amounts that are involved, these fi-

498 FINANCIAL PLANNING FOR LONG-TERM CARE



nancial considerations become as important as
the personal, location, service, ambience, meal,
and other elements of the decision process.

Costs and levels of service. Assisted living fa-
cilities charge for personal and health services
using either of two basic approaches. In some fa-
cilities there is no separate charge for the assistive
services; all residents pay the same amount, in-
corporated into their monthly fee. In this ap-
proach healthier, less dependent residents are
subsidizing the greater service utilization of the
more frail residents. The implied financial and
social ethic is that eventually most residents will
use additional services, without an increase in
their fees, and so the cost-benefit ratio balances
out.

Many assisted living facilities use the level of
service required as a basis for differential costs
per resident. Upon entry to the facility the new
resident receives a physical, cognitive, and health
assessment, and may enter as a ‘‘basic indepen-
dent services’’ resident or be assigned to one of
three or four higher service levels. The cost of
the required level is added to the basic room and
board costs.

A hybrid of these two financial approaches is
one in which there is a single flat fee for all resi-
dents but (like a hotel) with additional charges
for services as needed (e.g., requesting room ser-
vice for meals, asking for additional transporta-
tion services, using optional health-related
services, etc.).

Some facilities take the view that charging for
specific services could inhibit an older person
from requesting needed services. Professional as-
sisted living should encourage people to take
their meals, to be involved in social activities in-
side and outside the facility, and to remain as
vital and independent as possible. To charge
older persons, many of whom are children of the
Depression, may encourage them to skip a meal
or decline an invitation, in order to save money.
Considering the contrasts between these fee for
service vs. pooling of risk approaches, careful
long-term care planning requires consumers to
understand and evaluate the financial conse-
quences as well the psychosocial implications.

Nursing homes. Although long-term care is
not synonymous with nursing homes, nursing
homes are the most identifiable kind—and sym-
bol—of long-term care, and remain the most
prevalent kind of long-term care. According to

data reported by the U.S. Health Care Financing
Agency (HCFA), in 1997 there were seventeen
thousand Medicare/Medicaid certified nursing
homes in the United States, representing some
1.8 million beds. A full explanation of the varia-
tion in nursing home care is beyond the scope of
this entry. Dozens of books are available on how
to choose a nursing home, what to look for in a
visit to potential residence, and the current rules
concerning public payments for nursing home
care (through the Medicaid program). Good
places to start are the articles on nursing homes
in this volume and in the Encyclopedia of Financial
Gerontology. Both general information and con-
sumer choice guides are presented on the Medi-
care Web site and on the Web sites (included in
the bibliography) of the American Association of
Homes and Services for the Aging and the Amer-
ican Health Care Association, whose members in-
clude nonprofit and for-profit nursing homes,
respectively.

The important financial issue to note at this
point is the substantial cost of long-term care in
nursing homes. In addition to the residential and
personal care provided, as in assisted living facili-
ties, by their very nature nursing homes provide
much more intense, higher-level health and
medical services to their residents. Nursing
homes are licensed by state government agen-
cies, and certified by the Centers for Medicare
and Medicaid Services (CMS) to receive Medi-
care and Medicaid payments. These licenses and
certifications determine the medical services that
must be present in the nursing home, as well as
the staff and licensing requirements for various
levels of professional nurses, medical doctors in
residence or on call, other health practitioners,
and a variety of other health, hospital-like, and
protective services.

All of these services are costly, so the monthly
cost for nursing home care is substantially great-
er than for home care or assisted living. Federally
collected data show that in 1995 the cost of care
in the average nursing home was $127 per day,
or over $46,000 per year. It is also important to
note that nursing home costs vary substantially
from state to state and from city to rural areas
within states, including costs of $200 per day in
some parts of the country. Clearly, in evaluating
the financial dimensions of long-term care plan-
ning, average numbers are only vague guides,
and consumers should identify the most recent
nursing home costs for the specific geographical
area that is likely to be chosen.
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Financial planning to pay for long-term
care expenses

Although the numbers are different, the pro-
cess of financial planning for long-term care is es-
sentially the same as other financial planning for
retirement and older age. At base, financial plan-
ning is an exercise (or series of exercises) that
compares known and estimated information
about various expenses with estimates of the fi-
nancial resources that are available or expected
to be available to cover those expenses. The pre-
vious paragraphs focused on the costs-
expenditures side of the equation, identifying
some of the choices and variables involved in esti-
mating the future costs of home care, assisted
living, and nursing homes. It cannot be overem-
phasized, however, that the costs of all long-term
care services and facilities vary and change from
year to year, from place to place, and in response
to the level of an older person’s physical and
mental health status. Consequently, all financial
planning for long-term care must be continuous-
ly re-examined in light of these changing (i.e., in-
creasing) financial costs.

In one sense financial planning for long-
term care is relatively easy for people who are al-
ready engaged in retirement financial planning.
Information for the input side of the equation is
already at hand: income from Social Security,
employee pensions, continued full-time or part-
time employment, other forms of savings and in-
vestments, home equity, and possible inheri-
tances are already identified and estimated.

The expenditures or output side of the equa-
tion has also been somewhat identified as part of
the larger financial planning process, including
such items as children’s or grandchildren’s col-
lege education or other kinds of family support,
future household expenses, taxes, debt reduc-
tion, payment for health insurance above and be-
yond Medicare, travel and recreation, and
bequests.

In other words, the only task at issue is to add
in the estimated costs of long-term care. In this
context the previous discussion of home care, as-
sisted living, and nursing homes should be of
value. Each type of long-term care has its own set
of choices, characteristics, and costs. Since the
process of financial planning includes the devel-
opment of alternative scenarios, with alternative
estimates of both income and expenditures,
long-term care financial planning should consid-
er the desirability, likelihood, and costs of alter-
native kinds of long-term care.

Personal choices and values. All of the fi-
nancial options that are examined as part of the
alternative long-term care planning scenarios
also should be evaluated in terms of nonfinancial
personal values. This is especially critical when a
middle-age child is involved in long-term care
planning with, or for, an elderly parent. The fol-
lowing are just some of the values questions that
should be part of the overall long-term care fi-
nancial planning process. It should be empha-
sized that since the answers to some of these
questions will likely change as the elder (parent
or self) becomes less healthy, updated answers
should be included as part of the continuing fi-
nancial planning process.

• Where does the older person want to live? In
the same neighborhood as now? Where he or
she lived as a young person or was born?
Near a child or sibling? Near a current doc-
tor? In the same neighborhood as church or
synagogue? In a warmer climate?

• How realistic is it that family and friends can
provide some or most of the personal and
residential care likely to be needed?

• How devastating would it be if the older per-
son had to leave the house or apartment that
is now home? Is the older person willing to
sell the house? If able to stay in the house, is
he or she willing to apply for a ‘‘reverse
mortgage,’’ converting home equity to cash
in order to pay for home care services, even
though this means ‘‘going back into debt’’ as
well as spending the equity that might have
been bequeathed to children?

• More generally, how important is it to not
spend money so as to leave a bequest to fami-
ly and friends, or to a charity or religious
congregation?

• To what extent is the older person willing to
rely on public programs usually reserved for
people with low income to subsidize his or
her long-term care costs?

Overall, because long-term care is a compo-
nent (albeit a potentially costly future compo-
nent) of later life expenditures, it should be
included in a family’s general financial retire-
ment plan. Even though some elements of the
planning process, such as future costs and future
probability of needing long-term care, are not
easily calculated—or perhaps because they are
not easily calculated—alternative scenarios that
include a comprehensive range of long-term care
decisions alongside financial and nonfinancial
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choices should be part of the overall financial
planning process.

At the same time, financial literacy in the
realm of aging, health, and long-term care is an
important element of long-term care planning. It
is especially important to understand that
‘‘usual’’ sources of health care finance are not
available to pay for long-term care. For example,
Medicare does not pay for chronic care in nurs-
ing homes. But because Medicare does pay for
short-term, posthospitalization rehabilitative
care (which can, and often does, take place in a
nursing home), the American public continues to
believe, incorrectly, that Medicare pays for long-
term nursing home care. Similarly, family health
insurance, Medigap insurance policies, and
HMO health coverage typically do not pay for
long-term chronic care. Physician services and
medical procedures can continue to be received
by older people who live in long-term care facili-
ties and pay for them by Medicare, Medigap, and
health insurance; such health insurance does
not, however, pay for the residential and person-
al care that are the hallmark of long-term care.
This is clearly a case of ‘‘what you don’t know can
hurt you.’’

Additional information. The bibliography
at the end of this entry provides a fairly broad
range of focused long-term care resources, in-
cluding both general long-term care financial ed-
ucational and background information, as well as
checklists and interactive financial calculators for
‘‘testing’’ alternative financial planning scenar-
ios. In addition, several aspects of long-term care
financial planning are discussed elsewhere this
volume.

Medicaid is a federal program administered
under state auspices and regulations that pro-
vides health insurance for people who are low in-
come or medically indigent. These health services
include long-term care for those who are eligible
for Medicaid coverage. Medicaid has become the
single largest payer of nursing home bills in the
country.

All families are familiar with life insurance,
home (fire) insurance, and automobile insur-
ance. In recent years, insurance policies have
also become available to pay for some or all the
costs of future long-term care. Many people re-
sist long-term care insurance because they ques-
tion whether they will ever really need it (they
might stay healthy forever, or they might die be-
fore needing long-term care). Yet fire and auto

insurance are purchased with the expectation
and hope that they will never have to be called
upon. A complete long-term care financial plan-
ning process should at least consider the charac-
teristics and costs of such insurance.

Finally, there are several more general con-
siderations that are connected to the financial
planning for long-term care, including compil-
ing up-to-date files of all financial and health re-
cords; and having a current will or other estate
planning processes and documents; and having
a health care power of attorney and living will to
express preferences for end-of-life treatment.

NEAL E. CUTLER

See also ASSISTED LIVING; CONTINUING CARE RETIRE-

MENT COMMUNITIES; HOME CARE AND HOME SERVICES;
LONG-TERM CARE INSURANCE; MEDICAID; MEDICARE;
NURSING HOMES; RETIREMENT PLANNING. 
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INTERNET RESOURCES—GENERAL

www.aoa.gov U.S. Administration on Aging,
links to all federal programs involving long-
term care, and to virtually every national or-
ganization involving aging and older Ameri-
cans.

www.medicare.gov The U.S. Centers for Medi-
care and Medicaid Services (CMS) Official
Medicare Website includes ‘‘Nursing Home
Compare’’ online.

www.nlm.nih.gov/medlineplus Free public ac-
cess to NIH Medline health databases.

www.ElderWeb.com Links to thousands of aging
sites, with good organization subsets, includ-
ing a Living Arrangements section (assisted
living, nursing homes) and Financial Planning
and Legal Affairs sections.

INTERNET RESOURCES—LONG-TERM CARE
PROVIDERS, ANALYSIS, AND INFORMATION

www.UnitedSeniorsHealth.org United Seniors
Health Council, excellent nonprofit long-term
care educational and counseling organization.

www.nahc.org National Association for Home
Care. 

www.vnaa.org Visiting Nurses Associations of
America.

www.ALFA.org Assisted Living Federation of
America.

www.ccal.org Consumer Consortium on Assisted
Living.

www.ahca.org American Health Care Association
(for-profit nursing homes).

www.aahsa.org American Association of Homes
and Services for the Aging (nonprofit nursing
home organization).

INTERNET RESOURCES—FINANCIAL AND LEGAL
INFORMATION

www.naela.org National Academy of Elderlaw
Attorneys.

www.aicpa.org/assurance American Institute of
CPAs’ new elder assurance specialists.

www.reverse.org National Center for Home Eq-
uity Conversion, nonprofit organization for
reverse mortgage analysis and education.

www.fpanet.org Financial Planning Association
(certified financial planners).

www.usatoday.com/money and www.quicken.
com/retirement/planning These two sites in-
clude a number of interactive calculators to
examine retirement savings, investments, in-
surance, college tuition planning, and related
topics, along with comprehensive discussions
of inflation, wills and trusts, taking care of par-
ents, and related topics on financial planning
for retirement and later life

FLUID BALANCE
A large part of an individual’s body weight is

made up of water and chemicals (e.g., sodium,
potassium, and chloride), which are called elec-
trolytes. Although the proportions of these elec-
trolytes are tightly regulated throughout life, as
people age the relative amount of body weight
made up by water changes. In the normal young
adult, the capacity of the kidney to regulate fluid
and electrolyte balance far exceeds the ordinary
demands for conservation and excretion. Even
when this capacity is substantially reduced in old
age, renal function allows adequate regulation of
the volume and composition of the body’s fluids
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under most normal conditions. Inability to main-
tain normal fluid volumes and electrolyte con-
centrations is generally due to causes (defects)
outside the kidney necessary for their regulation
(homeostasis) rather than to insufficient kidney
function.

Dehydration, by definition, means a de-
crease in total body water. Sodium is the primary
electrolyte outside the cell (extracellular). This
electrolyte has a positive charge (cation) that
must be matched to a negatively charged electro-
lyte (anion), for example, chloride or bicarbon-
ate, and is responsible for maintaining the state
of hydration outside the cell. Dehydration may
develop from a primary loss of water (insufficient
intake of water, excessive sweating, vomiting or
diarrhea, or an inability to concentrate the
urine), in which case the concentration of sodium
in the blood (serum) increases (hypernatremia).
Dehydration also may occur when one loses salt
(sodium chloride) with its obligated water. This
can occur with excessive intestinal and urinary
losses containing salt, certain hormone (adrenal)
insufficiencies, and with excessive use of diuretic
medications. Individuals with this condition be-
come volume depleted, but maintain normal
serum sodium concentrations (136–144 mEq/L)
until blood volume becomes sufficiently depleted
that antidiuretic hormone (ADH) release from
the pituitary gland is stimulated. ADH is the hor-
mone primarily responsible for reducing urine
volume to conserve water, and for turning a di-
lute urine into a concentrated urine. If fluid is
then replaced, water is retained and the concen-
tration of sodium in the blood falls (hy-
ponatremia).

Older persons are more prone to the devel-
opment of dehydration. This dehydration is due
to a combination of three factors. First, there is
an inability of the kidney to conserve sodium
when challenged by inadequate intake or exces-
sive losses elsewhere. Second, there is an inability
to concentrate the urine as well when similarly
challenged by fluid loss. Finally and most impor-
tantly, the older person loses normal thirst.
Whereas a young person becomes acutely thirsty
when dehydrated and drinks to correct for the
water loss, an older person often is not similarly
motivated. If this becomes severe enough, espe-
cially in those with cerebrovascular disease, in-
gestion of a prescribed amount of water
(generally 1–2 quarts) each day may become nec-
essary to prevent recurrent dehydration. Dehy-
dration is most likely to occur after hospital

admission for acute illness, for example, infec-
tion or emergency surgery, when fluid replace-
ment is often insufficient. Overhydration occurs
when an individual retains too much salt and
water. This results in edema that can be identi-
fied by applying pressure over the shin and cre-
ating an indentation that does not quickly return
to normal. Usually salt and water are retained in
proportionate amounts so serum sodium con-
centration remains normal. Olderpersons lose
the ability to excrete in the urine large amounts
of salt.

Older persons also are more prone to the de-
velopment of low levels of sodium. This can be
seen with a decreased (contracted) volume out-
side the cells (extracellular fluid volume) due to
salt depletion followed by stimulation of ADH re-
lease to retain water and dilute the blood as de-
scribed above. Sometimes it is due to dilution,
when extracellular fluid volume becomes in-
creased due to an inability to excrete water nor-
mally. This is seen with congestive heart failure,
and end-stage kidney or liver failure, and is char-
acterized by swelling of the legs (edema) and ab-
domen (ascites). Most commonly, it is seen when
ADH continues to be secreted when the normal
stimuli are no longer present. This causes reten-
tion of water that, in turn, causes dilution of sodi-
um in the blood. The normal stimuli to secretion
of ADH are either a decrease in blood (extracel-
lular fluid) volume, or an increase in the concen-
tration of sodium or solute (osmolality) in the
blood. When high levels of ADH persist in the
presence of both an increased volume and low
concentrations of sodium or solute (both of
which should shut off ADH), this is referred to as
the syndrome of inappropriate antidiuretic hor-
mone (SIADH). This is often due to pain, but can
be due to a tumor (most commonly lung) that in-
dependently makes the hormone or something
that acts like the hormone; failure of the recep-
tors in the left side of the heart to get the message
that blood volume is sufficient, for example, poor
blood flow through the lungs due to tuberculosis
or pneumonia; or pathology in the brain that ab-
normally stimulates the release of the hormone.
In some cases, generally very old and frail elders,
the cause remains unknown (idiopathic). Older
persons secrete more ADH in response to any
given increase in serum osmolality than younger
persons, perhaps helping to explain the greater
propensity of older persons to develop hy-
ponatremia. Symptoms consisting of confusion
and lethargy progressing to coma and seizures
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are caused by brain swelling. One can treat this
condition with water restriction, or with drugs
that interfere with the ability to concentrate the
urine (furosemide, lithium, declomycin).

Potassium is the primary cation inside the
cell with only 2 percent of total body potassium
found outside the cell. Because there is a steep
concentration gradient for potassium between
inside and outside the cell, the serum concentra-
tion (normally between 3.5 and 5.0 mEq/L) is not
always an accurate measure of potassium in the
body. However, the serum potassium concentra-
tion usually determines whether or not there are
going to be problems with a deficit or excess of
this electrolyte in the body. Low serum potassi-
um concentrations (hypokalemia) can be due to
inadequate intake, losses from the intestine
(vomiting, diarrhea), or losses from the kidney
(renal and adrenal causes). The most common
cause is diuretic therapy, but also common in the
elderly is excessive use of enemas and purgatives,
often overlooked unless the individual is specifi-
cally questioned about this. Muscular weakness
and pain (cramps) can be early symptoms. Potas-
sium replacement is available in a variety of pow-
der, liquid, and pill forms, but requires a
physician’s prescription to avoid potentially le-
thal complications from overdosage.

A high serum potassium concentration (hy-
perkalemia) can be caused by excessive intake,
release of potassium from cells due to tissue
breakdown (catabolism), inability of the kidney
to excrete potassium, or often a combination of
factors. Older persons are much more likely to
develop hyperkalemia than younger persons for
several reasons. First, they are more likely to
have impaired kidney function limiting their
ability to excrete potassium in the urine. Second,
they secrete less of the adrenal hormone al-
dosterone into the circulation. This is the hor-
mone that aids secretion of potassium into the
urine. A number of medications commonly used
by elders (potassium-sparing diuretics; beta-
adrenergic blocking agents; nonsteroidal anti-
inflammatory agents, or NSAIDs; and angioten-
sin converting enzyme (ACE) inhibitors) also im-
pair the ability of the kidney to excrete
potassium. The symptoms of hyperkalemia are
very subtle (anxiety, restlessness, apprehension,
weakness), and may precede potentially lethal
cardiac arrythymias only briefly, making it im-
portant to check serum potassium concentra-
tions periodically if risk is present, for example,
during potassium replacement therapy.

Other important electrolytes in the blood
and body include calcium and magnesium, both
of which can cause symptoms when present in
deficient or excessive amounts.

ROBERT D. LINDEMAN

See also DISEASE PRESENTATION; KIDNEY, AGING.
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FOOT
Attention to foot education and care is espe-

cially important as people age. The National In-
stitute on Aging reports high prevalence of lower
extremity joint pain among older women. For
those relating ‘‘severe’’ pain 17 percent was foot
related.

The foot is a complex area consisting of
twenty-six bones, thirty-three joints, and several
ligaments, muscles, veins, arteries, and nerves.
As a primary weight-bearing structure the foot is
subject to more deforming forces than any other
part of the body. It is estimated that the average
person takes eight thousand to ten thousand
steps a day and covers about 115,000 miles in an
average lifetime. The aging process affects all
areas of the foot. With the added insult of normal
and abnormal stresses (i.e., shoes, weight bear-
ing, walking, etc.) several foot problems com-
monly present or are worse in the older
population. An outline of common foot deformi-
ties found in the aging foot follows.

Nail conditions

Nail ailments are common in the geriatric
population. Systemic diseases (i.e., psoriasis,
poor circulation, diabetes mellitus, syphilis, re-
iters syndrome, gout, rheumatoid arthritis,
lupus), poor nutrition, and poor circulation can
cause changes in nail texture color and presenta-
tion. Treatment of underlying disease can help
resolution of nail conditions.
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Any nail deformity, tight shoes, or improper
cutting can lead to painful ingrown nails. In time
skin penetration can lead to bacterial infections
and chronic inflammation causing a condition
referred to as a paronychia. Treatment may con-
sist of nail removal and antibiotics. All nails
should be cut straight across to avoid curved
edges. If pain is present in nail edges profession-
al help should be sought.

Fungal nail infections, or onychomycosis, are
prevalent in older adults. Fungus tends to grow
under the nail and cause a discoloration, thicken-
ing, and deformed appearance causing pain and
nail loss. This condition usually presents at the
tip or sides of the nail and progresses to the base.
Treatment for onychomycosis can be difficult. In
the past topical preparations and removal of the
nail produced limited or no results. More recent-
ly, oral medications have shown a higher cure
rate. Topical preparations have a low risk of side
effects but a longer treatment time (about one
year). Oral medications have a shorter treatment
period (about three months) but present more
side effects due to the nature of the treatment. In
severe cases, where medications are not appro-
priate, permanent removal of the nail may be
warranted.

Evaluations of nail conditions should include
screening for systemic diseases, such as psoriasis,
diabetes, gout, and poor circulation, as well as at-
tention to diet and nail cultures to rule out fun-
gus. Although malignancies are rare in the foot,
a biopsy of nail or skin changes should be consid-
ered.

Skin conditions
Older adults show a high prevalence of dry

skin or xerosis due to normal metabolic and nu-
tritional skin changes that causes dehydration
and decreased elasticity in skin layers. Severe dry
skin can lead to fissures or cuts and predispose
the patient to serious bacterial and fungal infec-
tions.

To avoid misdiagnosis all initial skin presen-
tations should be evaluated professionally with
microbiological tests if necessary. Xerosis and
fungal infections can be treated with topical
preparations. For severe xerosis, creams used
under occlusion (i.e., plastic wrap) have proved
helpful. The use of pumice stones are helpful in
safely removing skin cells but rarely relieve the
condition alone.

Corns and calluses are common in elderly
persons. Caused by constant pressure, friction,

or trauma to one area, this skin thickness or hy-
perkeratosis can be very painful.

Ulcerations or abscesses can occur under
these lesions, requiring immediate medical treat-
ment. Footwear should be evaluated for proper
fit as tight shoes can contribute to and exacerbate
this condition. Periodic scalpel debridement by a
podiatrist has been shown to cause immediate re-
lief. Over the counter ‘‘corn removers’’ should be
used with caution. They often contain acid and
can be dangerous in patients with diabetes or
poor circulation.

Joint and bone conditions

In older adults, joint pain, weakness, stiff-
ness, and swelling is often attributed to arthritis.
A multitude of factors can contribute to this con-
dition. Cellular metabolism and repair decrease
with age contributing to unrepaired lower ex-
tremity microtrauma in everyday activities. Pro-
gressive weakness and instability and long-
standing medical conditions can contribute to
further joint destruction. Longstanding arthritis
can lead to a breakdown in joint surfaces or carti-
lage causing painful ambulation. Bone deformity
becomes rigid with age, affecting mobility as well
as increased areas of skin pressure and contribut-
ing to painful hyperkeratotic lesions. In diabetics
or individuals with circulatory and neurological
problems, skin breakdown or ulcerations can
occur.

Treatment for arthritis is dependent on the
primary cause. Pain and swelling is often man-
aged with prescription medications. In older
persons the dose and amount of medication must
be adjusted to accommodate normal decrease in
drug metabolism and interactions with current
medications. Use of steroid injections can help to
alleviate acute pain and swelling but should be
limited to avoid destruction of surrounding
areas. Elderly persons are often good candidates
for more conservative treatment consisting of
special molded shoes to decrease skin pressure
areas or special padding and/or inserts for exist-
ing shoes. Early physical therapy intervention
can be helpful in increasing mobility, decreasing
long-term rigidity, and helping with stability in
the older person.

In addition to arthritis, older persons have a
high rate of foot abnormalities such as bunions
and hammer toes. A bunion is a deformity or
misalignment of the first toe joint or first meta-
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tarsal phalangeal joint. This condition causes the
toe to deviate toward the second toe and the
head of the first bone or metatarsal can be seen
as a ‘‘bump’’. With time the joint can become mis-
aligned and stiff. Hammer toes, mallet toes, and
claw toes are caused by contractions at joints in
the lesser four toes. Pain is often due to the de-
creased motion in the joint, arthritic changes,
and pressure in footwear. Special shoe inserts
such as orthotics or shoe modifications may be
helpful. If the condition is still painful and debili-
tating surgical management may be recom-
mended. This could include removing or reposi-
tioning bone to decrease the length of the toe
and reduce the deformity.

Circulatory conditions

The circulatory system of the lower extremi-
ty can be described in two parts, venous (brings
deoxygenated blood from the extremity to the
heart) and arterial (brings oxygenated blood
from the heart to the extremity). Aging affects
both components.

Circulatory complications and treatments
are system related. In the case of arterial circula-
tion, healing rate, gangrene, ulcerations, and
limb loss can occur. The level and degree of arte-
rial insufficiency is important. With venous insuf-
ficiency severe swelling and skin ulceration can
occur. Long-standing ulceration is an area for
potential infection. 

The foot is supplied by two major arteries,
the dorsal pedius located on the top of the foot
and the posterior tibials located on the inner
ankle. These arteries should be palpitated at
each general medical exam. When these arteries
are difficult to feel, special devices know as dopp-
lers can be used to determine the strength
rhythm and pressure of these vessels. In the case
of arterisclosrosis, special diagnostic exams can
visualize and evaluate the interior of the artery
for possible occlusions.

Arterial problems are usually caused by an
occlusion or blockage of an artery. Atherosclero-
sis obliterans is the name given to an age-related
condition that causes plaque to form inside the
vessel walls of arteries. Although any artery can
be affected, it is more common in the lower ex-
tremities. Common symptoms in arterial disease
are ambulatory muscle cramps or pain relieved
by rest, coldness, numbness, pain felt while at
rest, and skin color changes. Muscle cramps in-

duced by activity and relieved by rest are re-
ferred to as intermittent claudication. Common
in the calf muscle, this is believed to be caused by
decreased oxygen to the muscle.

Rest pain alone is a most likely arterial in na-
ture. When the foot is deprived of blood and oxy-
gen for too long a period, cells start to die. Some
elderly persons also suffer from nerve damage or
neuropathy and cannot feel the initial symptom
of pain. In these individuals, gangrene may be
the first sign of trouble. All symptoms should be
evaluated for diagnosis and cause.

Veins contain valves to assist in the move-
ment of blood against gravity. Venous problems
are often due the incompetence of these valves,
a natural process of aging. This incompetence
can cause mild to severe swelling in the legs and
feet due to the pooling of blood, making ambula-
tion and the wearing of shoes difficult. Long-
standing and severe swelling can lead to skin dis-
colorations and ulcerations. Elevating legs, such
as in bed, helps in eliminating the fluid and can
decrease the swelling.

Special compression stockings can be helpful
in ‘‘squeezing’’ the fluid out of the leg and acting
as a pump to compensate for the loss of valve
function. Older persons sometimes find this
stocking difficult to use due to the tightness of
the device, arthritis in the fingers, and difficulty
in bending. Most companies make compression
stockings in a variety of styles and designs and
the individual should be fitted and evaluated for
the most appropriate one.

Standing, sitting, and walking can increase
the amount of swelling. Swelling can occur grad-
ually over the course of a day. Tight shoes, stock-
ings, socks, or garters can cause a painful band
and strangulation of the tissue or limb. All socks,
shoes, stockings, and garters should be checked
periodically for appropriate fit. Elastic bands
should be avoided in these individuals.

Individuals with diabetes are more prone to
circulatory and neurological problems than the
general population. Increased disease duration
and severity will affect the presentation of the
foot complications. Neurological sensation is a
common loss in the diabetic. A simple test deter-
mining the ability of one to feel certain pressure
thresholds can crudely determine the extent or
presence of a neuropathy. Depending on the re-
sults of this test, circulatory status, previous foot
conditions, and deformities, appropriate follow-
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up visits can be scheduled. Diabetic people
should have their feet thoroughly examined
every one to twelve months, depending on their
risk categories.

Proper shoe gear and selection
Shoes can both protect and deform. When

selecting shoe gear it is important for the shoe to
be comfortable at the time of purchase. Certain
shoe materials will stretch with time but deformi-
ty forces placed on your foot can cause serious
conditions. Shoes should be inspected for any
areas of rubbing or tightness. It is best to use shoe
size as a guide, shop in the middle of the day to
account for possible swelling, and bring socks
that are normally worn with the shoe. If a special
insert or orthotic is worn it should be brought.

People with diabetes need to pay particular
attention to the shoes they purchase. Due to their
predisposition for neuropathy all shoes should
be inspected for foreign objects or areas of irrita-
tion before wearing. Going barefoot should be
avoided. In some cases special molded shoes are
the best option for the diabetic foot. In the case
of a short leg, special shoes with lifts may be re-
quired.

Feet play an important part in daily activi-
ties. As the older population ages, proper foot
health will help to maintain quality of life. Keep-
ing active is important and paying attention to
and addressing foot ailments is a part of this.
With a little prevention and modification and
consistent attention, the elderly population
should be able to maintain good foot health.

DONNA M. ALFIERI

See also ARTHRITIS; DIABETES MELLITUS.
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FRAILTY
Frailty refers to a condition in which older

people have multiple, usually interacting, medi-
cal and social problems. Such states, with multi-
plicity and interaction of problems, are complex.
Complexity has many consequences, each of
which can make the care of a frail older person
more challenging. These consequences include
complexity of care, making it impossible to do
just one thing at once. Every intervention has ef-
fects that go beyond the one intended.

Perhaps the most challenging consequence
of this complexity is that when frail elderly peo-
ple become acutely ill, they do not develop the
symptoms usually associated with their illness.
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Emmer Freeman, 84, prepares to board the van that will take her home after a day at the Alexandrian Brothers
Health System facility in St. Louis. The van is part of the All-Inclusive Care for the Elderly (PACE) program,
which is designed to keep frail senior citizens in their own homes for as long as possible. (AP photo by James A.
Finley.)

Instead, they develop more nonspecific symp-
toms, such as delirium or falling. This can chal-
lenge health care professionals who are typically
trained to recognize illness by the characteristic
way in which patients describe their complaints.
Eliciting these complaints is known as taking a
history, and history-taking skills are taught to be
as precise as possible, so that many health care
professionals come to expect their patients to de-
scribe symptoms that specifically fit particular di-
agnoses. For example, a fit elderly person who
develops pneumonia is likely to complain of a
fever, cough, shaking chills, and shortness of
breath. By contrast, a frail older person who de-
velops pneumonia is more likely to become con-
fused suddenly, or to fall, or simply to take to
bed. Symptoms such as these are less specific,
and to a health care professional without special
training in how illnesses present in older people
who are frail, the apparent vagueness of their
complaints can be frustrating. The exact mecha-
nism by which so many diseases of older people
can present in a nonspecific way is not clear, but
it likely reflects the high level of integration of
organ systems required to perform such appar-
ently simple, but actually complex, functions

such as staying upright, walking about, or being
mentally focused.

When an elderly person is frail, their individ-
ual organ systems usually are compromised to
such an extent that new, additional impairment
in one organ system—such as pneumonia, repre-
senting an infectious/immunologic impairment
that compromises the respiratory system—has
effects on other organ systems (such as regula-
tion of blood pressure, or maintenance of alert-
ness and attention). Those caring for frail elderly
people must therefore be aware that attention
should be paid to problems in several organ sys-
tems at once. In consequence, a systematic ap-
proach is essential. In addition, the phenomenon
of compromise of many organ systems, even if
they are not actually failing, increases the likeli-
hood of poor health outcomes when people with
such problems become acutely ill. The phenome-
non of difficulty in regulating and integrating
organ systems to maintain their balance (known
as homeostasis) has been referred to as homeosteno-
sis. The phenomenon of multiple system impair-
ment is also referred to as allostatic loading.

Another consequence of frailty is that it alters
both how drugs are handled by the body, and
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how even stable drug levels affect the body. In
both cases the result usually is to increase the ef-
fect of the drug, so that, frequently, lower than
the usual adult doses of most drugs are required.
Special vigilance must be taken when prescribing
a new medication to an older person who is frail.

A related consequence of multiple medical
problems is that frail older people tend to see
several different physicians, each specializing in
one of the particular problems affecting the older
person who is frail. Under these circumstances,
the provision of medical care can be fragmented.
There often is a need for physicians who can co-
ordinate the overall plan of care.

Another consequence of multiple medical
problems is that frail elderly people tend to be on
many medications. Sometimes these drugs can
interact to produce side effects that themselves
require treatment. This problem, known as poly-
pharmacy, is particularly important because the
more drugs that a person takes, the higher the
chance that they will have an adverse drug reac-
tion.

When older people are frail, they are likely
to need assistance to perform daily activities re-
quired to remain in the community, such as
cooking, shopping, or using the telephone. Spe-
cial care must be taken to maximize function in
these areas, or to provide support should help be
needed. Maximizing the function of a frail older
person is often the special responsibility of physi-
cal and occupational therapists.

People who are frail may also require help
with more personal aspects of daily care, such as
grooming, toileting, dressing, or even eating.
When such dependence occurs, an older person
cannot live in the community without a care-
giver. This caregiver becomes an essential part of
the health picture for those providing health ser-
vices. How the caregiver feels about their caring
role, and how their own health is being affected
by having to provide care, become important
concerns for both the patient and the health care
team. Within a health care team, this aspect is
often addressed by a social worker.

The care of older people who are frail re-
quires the specialized skills of many health care
professionals. While they each apply their own
skills, they face the challenge of doing so in a way
that complements the others, and which con-
forms to the needs and wishes of the patients.

KENNETH ROCKWOOD

See also ASSESSMENT; BALANCE AND MOBILITY; DECONDI-

TIONING; DISEASE PRESENTATION; EXERCISE; GERIATRIC

MEDICINE; HOME VISITS; SARCOPENIA.
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FRIENDSHIP
Theorists generally conceptualize ‘‘friend-

ship’’ as a voluntary relationship between equals.
This definition of friendship is an abstract con-
ceptualization rather than a description of reali-
ty. As Graham Allan observed, in Western society
there are no formal rules about who should be
friends, but people generally establish relation-
ships with others who are similar to them in
terms of race, gender, class, religion, education,
and so forth. Although friendships are generally
more voluntary than relationships with family
and neighbors, this tendency for people to be
similar to their friends suggests that there are
constraints on friendship choice that are not ob-
vious to the participants. If no hidden rules
about what types of friendships are appropriate
or desirable existed, friendship patterns would
exhibit more variation. Similarly, the statement
that friendships are egalitarian is a theoretical
rather than an empirical observation.

Older adults define friendship differently
than theorists do. Adams, Blieszner, and De
Vries found that older adults tend to define
friendships in terms of the concrete behaviors in-
volved such as self-disclosure, sociability, day-to-
day assistance, and shared activities. Many of
them also define friendship cognitively in terms
of loyalty, trustworthiness, and shared interests.
Not all older adults conceptualize friendship in
the same way, however. For example, Paul
Wright described women’s friendships as face-to-
face and men’s as side-by-side and concluded
that older women emphasize the emotional qual-
ities of friendship. In contrast, older men men-
tion indirect indicators of shared friendship
activities such as frequency of contact or length
of acquaintance. Lawrence Weiss and Marjorie
Lowenthal reported on another source of varia-
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tion, stage of life course; older adults perceive
more complexity than younger people.

Research on the dimensions of older
adult friendship

Most of the research on adult friendship has
been conducted since the early 1970s. Early
studies focused on the number of friends people
had and how much time they spent with them.
More recently researchers have shifted their
focus to the study of other aspects of friendship
structure such as what proportion of people’s
friends know each other, whether the friends
treat each other as equals, and whether they are
demographically similar to each other, to dimen-
sions of friendship process such as feelings,
thoughts and behaviors involved in a relation-
ship, and finally to the variation in both friend-
ship structure and process across contexts. As
Adams and Allan discussed elsewhere, these
changes in foci reflect the realization that friend-
ships are complex and that they vary tremen-
dously depending on the network, community,
and society in which they are formed and main-
tained.

Gerontologists have examined friendship
processes more closely than they have examined
friendship structure. In addition to the studies of
what people think about their friends, such as
those on how older adults define friendship
mentioned above, gerontologists have re-
searched how older adults feel about their
friends and what they do with and for them. For
example, some researchers have reported that
older adults feel more satisfied with their friend-
ships when the favors they do for their friends
are reciprocated, but Karen Roberto and Jean
Scott found that reciprocity was less important
among close friends than among casual ones.
This finding has implications for the durability of
friendships as people age and can no longer help
others as much as they could when they were
younger.

Most of the research on older friendship,
however, has focused on what friends do togeth-
er, such as sharing companionship, communicat-
ing with each other, and especially helping each
other. Eugene Litwak noted that in contrast to
family members who help older adults with tasks
that require long-term commitment, friends are
more likely to help older adults with shorter-
term tasks or events that they share in common.
For example, the friends of older adults might

help them adjust to widowhood, make a decision
about when to retire, and decide whether to relo-
cate, whereas family members might nurse older
adults with chronic physical problems or manage
their finances. The difference in the ways which
friends and family members may help older
adults may have implications for the welfare of
older adults without families.

The research findings on the structural fea-
tures of older adult friendships are much less
conclusive than those about its processes. More
research has been conducted on the size of older
adult friendship networks and how similar
friends are to each other than how likely the
friends of an older adult are to know each other.
Power and status differentials between older
adults and their friends have not been studied at
all.

Each study of friendship reports a slightly
different average number of friends for older
adults. Some of the variation in findings can be
attributed to differences in the contexts in which
older adults live. For example, researchers com-
monly report that institutionalized older adults
report fewer friends than those who live inde-
pendently. Differences in the demographic com-
position of the populations studied also
contribute to varied results. For example, like
many other researchers, Claude Fisher and
Stacey Oliker reported that older men have
fewer friends than older women. This suggests
that researchers who study samples of older
adults in which women are overrepresented will
report more friends on the average. The age
composition of the sample also affects the aver-
age number of friends reported. Many early
studies reported that the older adults were, the
fewer friends they had. Given these findings, one
would expect researchers who study populations
in which the average age is high to report a smal-
ler number of friends than those who study
younger populations. It would be a mistake,
however, to assume that a loss of friends with age
is inevitable, universal, and linear, because other
researchers such as Colleen Johnson and Lillian
Troll and more recently Dorothy Jerrome and
Clare Wenger, have demonstrated that some
people continue to add new friends to their net-
works as they age.

The findings regarding the similarity of
older adults and their friends and the proportion
of the friends of older adults who knew each
other also vary by study. It is clear, however, for
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older adults as well as for people of other ages,
that the characteristics of a contest affect the
characteristics of the networks embedded within
it. For example, Pearl Dykstra and others have
reported that during old age the proportion of
women’s friends who are women is higher than
the proportion of men’s friends who are men. Al-
though this gender difference exists in all age
groups, it is larger in old age, probably because
women live longer and thus more of them are
available to be friends. The tendency to form re-
lationships with people who are similar to them
and the relatively low proportion of men who
reach old age suggests that men may be at a dis-
advantage in establishing new friendships and
women may have difficulty developing a diverse
network. As Litwak observed, a diverse friend-
ship network is desirable because different types
of friends have access to different resources and
can help older adults in varied ways.

Studies of the proportion of an older adult’s
friends who know each other also illustrate the
importance of contextual effects. Comparing re-
sults in studies of different contexts reveals that
the friends of older adults in nursing homes are
more likely to know one another than the friends
of older adults in age-segregated housing, and
that friends of older adults in age-segregated
housing are more likely to know one another
then the friends living in age-integrated commu-
nity settings (Blieszner and Adams). The propor-
tion of people’s friends who know each other has
implications for the types of help they can seek
from them. Consider a situation in which an
older woman expects to be bedridden for a sub-
stantial period of time. If a high proportion of
her friends know one another, only one phone
call may be necessary to activate a helping net-
work. If, however, her friends do not know each
other, then a whole series of phone calls may be
necessary. In contrast, imagine an older man
with a secret to share. If his friends all know each
other, he may worry gossip will spread. If his
friends do not know each other, he can be confi-
dent that his story will not be retold to anyone
who matters to him.

How friends influence the lives of older
adults

Studies have suggested that friendships con-
tribute to physical health and longevity, possibly
because friendship and happiness are associated
with each other. Since the 1960s when Majorie

Lowenthal and Clayton Haven demonstrated
that having a confidante was important to older
adult mental health, or certainly since the 1970s
when Reed Larson summarized the clear con-
nection between friendship activity and psycho-
logical well-being, gerontologists have assumed
that friendship has positive consequences for
older adults. The connection between friendship
activity and psychological well-being is one of the
most frequently reported findings in the social
gerontology literature.

Nonetheless, it is not clear whether friend-
ship leads to happiness or happiness leads to
friendship, because researchers have not studied
multiple groups born at different times repeat-
edly as they age. It is only recently that research-
ers have begun to compare the friendship
patterns among older adults of various ages and
to examine friendship patterns over time (see
Field, for a discussion of some of these studies).
It is also not clear how consistently friendship ac-
tivity and happiness are related to each other in
different cultures, because cross-cultural re-
search on older adult friendship has been and is
still rare. Until longitudinal studies of multiple
cohorts in different contexts have been conduct-
ed, the consequences of friendship will be implic-
it rather than explicit.

REBECCA G. ADAMS

See also KIN; SIBLING RELATIONSHIPS; SOCIAL SUPPORT.
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FRONTOTEMPORAL
DEMENTIA

Frontotemporal dementia (FTD) is a recent-
ly used terminology for clinical Pick’s disease
(PiD). Arnold Pick (1892) described aphasia and
personality changes with progressive frontal and
temporal degeneration, but later it became a
pathological entity defined histologically by the
presence of argyrophilic globular inclusions
(Pick bodies) and swollen achromatic neurons
(Pick cells). It also became apparent that cases of
clinical PiD with frontal and temporal lobe atro-
phy may not show the typical Pick bodies on au-
topsy. Constantinidis and colleagues classified
PiD as: (1) with Pick bodies; (2) only with swollen
neurons; and (3) only scarring, and neuronal
loss. They felt ‘‘in spite of the dissimilarities be-
tween these forms, considering the absence of
sufficient knowledge about pathogenesis, it
seems prudent at present to maintain the
uniqueness of Pick’s entity.’’

With the development of neuroimaging,
frontal and temporal atrophy was demonstrated
with increasing frequency in vivo. However, in-

stead of shifting the diagnosis of PiD back to the
clinic, more recent studies applied new labels
such as dementia of the frontal lobe type, or fron-
tal lobe dementia (FLD) (Brun) as new entities,
while reserving the diagnosis of PiD for the pa-
thologist. The groups who described dementia of
the frontal lobe type further changed the termi-
nology to frontotemporal degeneration (FTD)
(The Lund and Manchester Groups), and fron-
totemporal lobar degeneration (Snowden et al.).
Nevertheless, they acknowledged the clinical
syndrome was the same whether or not the his-
tology showed Pick bodies. They estimated the
incidence at 20 percent of degenerative demen-
tias.

The clinical syndrome of FTD (FLD)

The predominantly behavioral changes of
the frontal lobe syndrome often begin under
sixty-five years of age with apathy and disinter-
est, which may be mistaken for depression. On
the other hand, the symptoms of disinhibition
may suggest a manic psychosis. They may occur
paradoxically at the same time. The behavioral
manifestations, therefore, are more likely to be
presented to a psychiatrist than to a neurologist.
Some of the more florid manifestations of disin-
hibition such as hyperorality (in which patients
overeat, or put objects in their mouths) and
hypersexuality are interpreted as being due
to involvement of both temporal lobes, a phe-
nomenon known as Kluver-Bucy syndrome. Pro-
gressive decrease of language output frequently
appears later but can be seen at the same time as
the behavioral problems. Neuroimaging studies
such as CT, MRI, and SPECT scans are impor-
tant for diagnostic confirmation. Behavioral
quantitation may be more useful than
cognitive testing. Kertesz and others (1997) con-
structed a twenty-four-item Frontal Behavioral
Inventory (FBI), to ask the caregiver about the
most specific behaviors. The FBI is used at the
initial interview or for retrospective diagnosis.

At times FTD is associated with motor neu-
ron diseases (MND) such as amyotrophic lateral
sclerosis. Recently it was shown that some cases
of FTD with or without MND have specific
ubiquitin positive, tau negative cytoplasmic in-
clusions similar to that found in MND.

Primary Progressive Aphasia

Mesulam described a series of cases of slowly
progressive language problems (aphasia) and
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subsequently named the syndrome primary pro-
gressive aphasia. The clinical and pathological
overlap of PPA and FTD is considerable and we
suggested the term Pick complex (Kertesz et al.,
1994) to emphasize the relationship.

The initial presentation of PPA is often word-
finding difficulty, or anomia. In this respect, PPA
patients are not much different from Alzheimer’s
patients, except they have relatively preserved
memory and nonverbal cognition. Mesulam sug-
gested a two-year period of relatively pure apha-
sia as the operational definition of PPA, although
this may be too restrictive and in many publi-
cations it is not adhered to. The more typical
clinical picture progresses from anomia to a non-
fluent type of aphasia, in which there is increas-
ing word-finding difficulty.

Some patients present with stuttering, slow
speech, and articulatory difficulty and errors in
speech. These patients are less likely to be mis-
taken for AD, but unfortunately an unexplained
isolated articulatory disturbance in a younger
person is often considered to be hysterical. Loss
of speech (mutism) used to be considered charac-
teristic of PiD as well, and it tends to be the end-
stage of all forms of frontotemporal dementia,
even those that start with behavioral abnormali-
ties rather than language disturbance. End-stage
mutism also occurs in AD, but usually in a patient
who already has a global dementia with loss of
comprehension and basic functions of daily liv-
ing.

Another form of PPA that is different from
the more common nonfluent variety was de-
scribed as semantic dementia by Snowden and oth-
ers (1989). These patients progressively lost the
meaning of words, but retained fluency and were
able to carry out a conversation.

Corticobasal degeneration

There have been many case descriptions of
PiD where the patients had prominent signs of
Parkinson’s such as slow movements and rigid
muscles, known as extrapyramidal features.
When Rebeiz and colleagues described selected
degeneration of the brain structures they recog-
nized the similarity of the pathology to PiD. This
was subsequently confirmed by several investiga-
tors who contributed further clinical details and
relabelled it corticobasal degeneration (CBD) or
corticobasal ganglionic degeneration (CBGD).
The asymmetrical extrapyramidal syndrome

combined with an inability to perform complete
movements (apraxia) and ‘‘alien hand,’’ unre-
sponsive to levodopa (the usual treatment for
Parkinson’s disease), was subsequently described
mainly in movement disorder clinics. The inter-
est focused on the extrapyramidal syndrome
may have led to the belief that behavioral
changes are rare and dementia occurs only in a
minority of CBD cases. However, when well-
documented case descriptions are specifically re-
viewed, behavioral, cognitive, and language dis-
turbances suggestive of frontal and temporal
lobe involvement seem to be frequent features
during the course of the disease.

Pick complex

Pick complex (Kertesz et al., 1994; Kertesz
and Munoz) is a unifying concept of the overlap-
ping clinical syndromes of FLD, PPA, CBD, FTD,
and associated MND and the underlying neuro-
pathological findings, emphasizing commonali-
ties rather than differences between them. It
designates both the pathological and the clinical
overlap, avoids the restriction of pathology and
clinical symptomatology to the frontotemporal
cortex and acknowledges the relationship to PiD.
The term frontotemporal degeneration or frontotem-
poral dementia does not include the frequent sub-
cortical involvement, parietal pathology, and
extrapyramidal symptomatology, and is mostly
used for the behavioral syndrome.

Neurogenetics

The discovery of genetic linkage to chromo-
some 17 q21-22 of several large families with sig-
nificant resemblance to Pick complex, supports
the concept of syndrome (Wilhelmsen). The
chromosome region common to all these fami-
lies, called FTDP-17, contains the gene for the
microtubule associated protein tau. At this point,
several mutations in the tau gene have been
identified in FTDP-17 families (Hutton et al.).
Not all families with FTD have tau mutations, but
some have ubiquitin-positive, tau-negative inclu-
sions (Kertesz et al., 2000). Genetic biochemical
and histochemical distinctions provide further
understanding of the syndrome but we must be
careful not to lose sight of the clinical, pathologi-
cal, and genetic cohesiveness, and exercise cau-
tion in interpreting the differences.
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Treatment

Treatment of FTD is aimed at controlling
symptoms pharmacologically. Most of the drugs
used were already approved medications, usual-
ly used for Parkinson’s disease, AD, or depres-
sion. Attempts to use levodopa, selegiline,
fluoxetine, or similar drugs have not altered the
course significantly but may help restless, com-
pulsive, or apathetic behavior. Until proper ran-
domized clinical trials are carried out, these
drugs can not be considered efficacious, especial-
ly considering the variability and the relatively
long clinical course of FTD.

ANDREW KERTESZ

See also ALZHEIMER’S DISEASE; DEMENTIA; DEMENTIA

WITH LEWY BODIES; VASCULAR DEMENTIA.
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FRUIT FLIES, DROSOPHILA
The fruit fly, Drosophila melanogaster, has

been a leading model for aging research since
early in the twentieth century. The benefits of
using D. melanogaster for research include its
short life span (1 to 2 months), ease of culture,
and the availability of powerful genetic and mo-
lecular biological tools. The latter includes the
Drosophila ‘‘P element,’’ which is a transposable
element. Transposable elements are pieces of
DNA that can insert into the DNA of a chromo-
some, and can move from one place in the DNA
to another under appropriate conditions. The P
element has been engineered so that scientists
can control its movement in D. melanogaster. For
example, it can be used to carry modified or for-
eign genes into the D. melanogaster genome,
where they will then be inherited by succeeding
generations. Such introduced genes are called
transgenes, and the resultant strain is said to be
transgenic. One disadvantage of D. melanogaster
for aging research is that its small size precludes
detailed study of pathology and cause of death.
For this reason, life span is still the most reliable
measure of the D. melanogaster aging rate.

The use of D. melanogaster as a model is sup-
ported by the numerous similarities between
aging in fruit flies and mammals, including a de-
cline in performance of functions such as repro-
duction, learning, behavior, and locomotion. At
the ultrastructural level, similarities include dete-
rioration of muscle and nervous tissue, as well as
accumulation of intracellular inclusions such as
pigments (lipofuscin), abnormal mitochondria,
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A close-up view of the Mediterranean fruit fly. (Corbis Corporation)

and virus-like particles. At the molecular level,
similarities include the accumulation of damaged
DNA, proteins, and mitochondria. Finally, both
fruit flies and mammals exhibit a tight link be-
tween stress responses and aging.

An important difference between D. melano-
gaster and mammals is the fact that fruit flies are
cold-blooded. Raising the environmental tem-
perature increases the rate of D. melanogaster me-
tabolism and aging, and decreases its life span.
The ability to manipulate life span in this way has
proven to be useful in many studies, and has pro-
vided some the first evidence of a link between
metabolic activity and life span.

Selection experiments and quantitative
trait loci

Current theory suggests that aging exists
due to the decreasing force of natural selection
as a function of age, and that it has an underlying
genetic basis. Much of the experimental support
for this theory has come from study of D. melano-
gaster. When an appropriate population of D. me-
lanogaster is cultured in the laboratory using only
the oldest individuals to reproduce the next gen-
eration, the force of selection now acts on the
older individuals. Over many generations, this

selection results in populations with significantly
increased fertility at older ages and with signifi-
cantly increased life span relative to control pop-
ulations. In other words, by experimentally
altering ‘‘natural’’ selection in the laboratory, D.
melanogaster is forced to evolve into a long-lived
strain. Such long-lived strains also exhibit in-
creased stress resistance and an increased ex-
pression of stress response genes, suggesting that
life span and stress resistance are related.

Life span varies quantitatively—either
shorter or longer—and for this reason is called
a quantitative trait. The chromosomal loci, or
genes, that affect life span are called quantitative
trait loci, or QTLs. QTLs affecting life span have
been identified and genetically mapped using
appropriate crosses between strains having dif-
ferent life spans.

Changes in gene expression during aging

Aging in D. melanogaster is associated with
characteristic changes in gene expression. Dur-
ing aging, the expression of certain stress re-
sponse genes is increased in age-specific and
tissue-specific patterns. At least part of this in-
crease appears to be a response to oxidative
stress. In contrast, as flies age there is a decreased
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ability to further increase the expression of these
genes and survive acute stresses such as heat
shock. Recent data suggests that a similar pattern
of stress-response gene expression occurs in
aging mammals. In addition, a number of other
D. melanogaster genes exhibit characteristic dy-
namic expression patterns during aging. These
include several genes with important develop-
mental functions, though the significance of their
altered expression during aging is currently un-
known.

Transgenics

One way to identify genes that directly regu-
late aging is to experimentally increase or de-
crease their expression, and then assay for effects
on life span. Decreased life span is problematic,
as it is likely to result from novel pathologies that
do not normally limit life span. In contrast, in-
creased life span can only result from alterations
in limiting processes, and is more likely to identi-
fy genes directly related to aging. A strength of
the D. melanogaster model system is that there are
a variety of transgenic methods for increasing or
decreasing the expression of specific genes
under well-controlled conditions.

Extensive correlative evidence suggests that,
for most organisms, oxidative damage may be a
primary cause of aging and functional decline.
Reactive oxygen species (ROS) are toxic forms of
oxygen that are generated as a byproduct of nor-
mal metabolism. One of the most common is su-
peroxide, produced as a byproduct of the
mitochondria. ROS can damage cellular compo-
nents, and such oxidatively damaged molecules
and organelles have been found to accumulate in
all aging organisms, at least those that have been
examined, including D. melanogaster. Not surpris-
ingly, the genes tested for effects on life span in
D. melanogaster have been ones involved in pre-
venting or repairing oxidative damage. The
gene hsp70 was originally identified as a gene in-
duced in response to heat and oxidative stress.
Hsp70-family proteins can help prevent or re-
pair protein damage caused by heat or ROS by
preventing protein aggregation, facilitating pro-
tein refolding, and facilitating breakdown of
damaged proteins. The enzymes superoxide dis-
mutase (SOD) and catalase work together to de-
toxify ROS in cells. SOD exists in two forms:
cytoplasmic (Cu/ZnSOD) and mitochondrial
(Mn-SOD). SOD converts superoxide to hydro-
gen peroxide, and catalase converts hydrogen

peroxide to water and oxygen. Another impor-
tant defense against ROS involves the enzyme
glutathione reductase. This enzyme generates
reduced glutathione, which is an abundant small
molecule that detoxifies ROS.

If increased expression of a gene increases
life span, that gene is, by definition, a positive
regulator of life span. Transgenic D. melanogaster
containing an extra copy of the catalase, CuZ-
nSOD, MnSOD, hsp70, or glutathione reductase
genes generally exhibit increased gene expres-
sion, but have not been found to exhibit any con-
sistent increase in life span under normal culture
conditions. However, extra copies of hsp70 have
produced small increases in life span after mild
heat stress, and extra glutathione reductase has
increased survival in an atmosphere of increased
oxygen concentration—a condition known to in-
crease oxidative stress.

Relatively large increases in life span have re-
cently been achieved using more complex meth-
ods to control the expression of transgenes. The
GAL4/UAS system was used to express human
Cu/ZnSOD in a tissue-specific pattern during D.
melanogaster development and aging, with ex-
pression in the adult occurring primarily in mo-
torneurons. In other studies a system called FLP-
out was used to express Cu/ZnSOD specifically in
the adult fly. These experiments yielded in-
creases in average life span of up to 48 percent.

At least two negative regulators of D. melano-
gaster life span have also been identified. In these
cases, life span is increased when the gene is dis-
rupted or its expression is decreased. A mutation
in the methuselah gene increases life span by up to
35 percent, and also increases body size and
stress resistance. Mutation of the Indy gene also
increases life span.

The success in identifying genes regulating
aging in D. melanogaster, each of which is related
to genes in humans, suggests that the fruit fly will
continue to be a leading model for aging re-
search.

DEEPAK BHOLE
JOHN TOWER

See also ACCELERATED AGING: ANIMAL MODELS; GENET-

ICS; GENETICS: GENE EXPRESSION; LIFE-SPAN EXTEN-

SION.
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FUNCTIONAL ABILITY
In the course of daily life, people get out of

bed, take baths or showers, use the toilet, dress,
prepare meals, and eat. These types of basic
functions allow people to socialize, work, or en-
gage in a myriad of other productive and social
activities. In the lexicon of gerontology, these
fundamental self-care activities have been la-
beled activities of daily living, or ADLs. Although
mundane and ordinary to most of us, the capaci-
ty to perform such activities has been confirmed
in numerous studies to have broad implications
for functioning, reflecting a person’s ability to
live independently in the community.

Disability or functional impairment refers to
a person’s inability to perform these and other
basic tasks without assistance, whether due to
aging, illness, accident, or conditions at birth.
Long-term care services are designed to compen-
sate for an individual’s disabilities or functional
impairments, or, when possible, to restore or im-
prove functional abilities. In an important sense,
functional limitations are the raison d’etre for
long-term care.

Two basic levels of functional ability are rec-
ognized. The most basic ADLs in the areas of per-
sonal care and mobility (e.g., eating, bathing,
dressing, using the toilet, and transferring from
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bed or chair) are distinguished from more com-
plex role activities, such as taking medication,
managing money, and grocery shopping, which
have come to be known as instrumental ADLs
(IADLs). The basic ADLs were first proposed in
1959 as a cluster of basic physical functions that
are useful benchmarks for gauging the effects of
rehabilitation. IADL measures were developed
in the late 1960s. The IADLS are more heteroge-
neous than ADLs, and include activities neces-
sary to live independently in the community,
such as using a telephone, taking medications,
managing money, grocery shopping, meal prep-
aration, shopping, light and heavy housework,
doing laundry, using local transportation, and
remembering appointments.

The consequences of an assessment of func-
tional ability are extremely personal, and yet
they also contain broad policy and practice impli-
cations. For many older adults who have entered
the formal service system for help, the results
often require coming to grips with a loss of, or
decline in, functioning in one or more areas
where previously they had been independent. At
the same time, the use of functional impairment
as an eligibility criterion for long-term care ser-
vices is widespread. Impairment eligibility stan-
dards vary from state to state, but are usually
defined as needing assistance in two or three
ADLs. Most states have created their own ADL
measures, although these usually rely on other
previously established measures.

A number of comprehensive reviews of func-
tional ability have been completed. Among re-
cent reviews, Mary G. Kovar and M. Powell
Lawton provide an excellent review of functional
disability (in M. Powell Lawton and Jeanne A.
Teresi’s edited volume Focus on Assessment Tech-
niques [1994]), and Laurence G. Branch and
Helen Hoenig offer a succinct review of mea-
sures of physical functioning in Generations
(1997). Another review that has stood the test of
time is Rosalie and Robert Kane’s Assessing the El-
derly: A Practical Guide to Measurement (1981).

Measuring functional ability poses a variety
of challenges. One important issue is that envi-
ronmental factors strongly influence responses
to ADL and IADL measures. For example, some-
one who uses a wheelchair may be perfectly able
to drive or use local transportation, but may be
unable to leave the house due to an inability to
negotiate stairs. Whether an individual has diffi-
culty getting to and using the toilet may depend

on whether there is a toilet easily accessible, and
on whether there are physical aids such as grab
rails. In some residential settings, a resident may
have the capacity to cook, but have no opportu-
nity to do so. A resident may be able to bathe in-
dependently, but may live in a facility in which
the rules require that all residents receive assis-
tance with bathing. Asking about a respondent’s
latent ability to perform a task (‘‘Can you. . .?’’)
has the advantage of addressing barriers in the
environment or other contextual factors that
may inhibit performance, but such an approach
sometimes gives a misleading impression of the
respondent’s actual performance of ADL tasks.
People may not do what they are physically capa-
ble of doing because of preferences or cultural
reasons. Asking what ADL tasks someone actual-
ly does (‘‘Do you. . .?’’) can provide a better pic-
ture of what supports are needed to promote
functional ability.

One of the most important dimensions of
function ability is dependence. Dependence indi-
cates whether an individual needs or uses the as-
sistance of another person or special equipment
to accomplish the task. Dependency, by its very
nature, implies the use of formal or informal ser-
vices that are used in response to disability. One
of the most common approaches to determine
dependency is to assess how much assistance or
help a person requires to perform an activity.
Each activity can be rated on a three-point scale
of independence: (1) no assistance required, (2)
partial assistance required, and (3) total assis-
tance required (or does not do the activity). An-
other approach is used to assess how difficult or
‘‘hard’’ it is to perform a task or activity. For ex-
ample, in the Longitudinal Study of Aging
(LSOA), a large probability study of the noninsti-
tutionalized elderly, respondents were asked the
following question for each activity: ‘‘Because of
a health or physical problem, do you have any
difficulty performing [the activity].’’ Respon-
dents who reported having some difficulty were
asked: ‘‘By yourself, and without using special
equipment, how much difficulty do you have
[performing the activity]: some, a lot, or are you
unable to do it?’’ Respondents were considered
functionally impaired if they reported some diffi-
culty or assistance needed in performing one or
more tasks.

For programs wishing to assess functional
ability, it is preferable to use one of the many al-
ready established scales that have been proven to
be valid and reliable. Beyond that, a number of
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additional steps can be taken to improve the ac-
curacy of the assessment and the utility of the re-
sults. For example, it is helpful to explicitly
include the type of wording that could be used
to address the client or respondent in order to
standardize the way the questions are asked. It is
also important to clearly define in nontechnical
language key words or phrases such as activities
of daily living, grooming, and transferring. Assessors
too often assume that respondents understand
these terms and use them during the course of
the assessment, when in fact they are technical
terms that may not be clearly understood. Pro-
gram staff may also need more information than
the choices provided in standardized measures.
If a client has problems in using the toilet, it will
be important to know whether the person has
bowel or bladder incidents, whether these occur
during the day or night, and how often. This
issue can be addressed by allowing space next to
each item for comments to describe the problem
and what type of assistance is needed, or this type
of information can be built into the wording of
the items. Additionally, programs may need to
add items that address particular service issues or
concerns. For example, some IADL measures
distinguish between answering the telephone
and making a telephone call, and between light
housework and heavy housework, and others
have added items about laundry, using local
transportation, and remembering appointments.

Accurately assessing the functional ability of
older adults is a major challenge. The wide use
of measures of functional ability belies the diffi-
cult measurement issues involved. When proper-
ly used, these measures can assure that frail older
adults receive the assistance they need to live in-
dependently, consistent with their values and
preferences. However, all persons are at risk
from assessments that they think are accurate,
but are not. Clients and their families rely on the
accuracy of assessment protocols, and there is a
natural tendency to trust formally sanctioned as-
sessments. The term functional assessment has a
ring of scientific legitimacy, and the results are
presumed to be accurate, but this is not always so.
Programs use measures of functional ability to
determine eligibility for services, and sometimes
to justify the need for other important tests,
treatments, or interventions. How well this as-
sessment is made has profound implications for
the person assessed and for public policy.

SCOTT MIYAKE GERON

See also ASSESSMENT; FRAILTY; LONG-TERM CARE.
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FUNERAL AND MEMORIAL
PRACTICES

In 1900, it was not uncommon for death to
strike at any age. Young children and people
over age sixty-five each accounted for about a
third of annual deaths in the United States. By
the beginning of the twenty-first century, in de-
veloped countries, death was largely confined to
older adulthood. Three-fourths of annual deaths
in the United States now occur to persons over
the age of sixty-five. This demographic shift in
the age at death, along with urbanization, migra-
tion, secularization, and consumerism, have con-
tributed to dramatic changes in funeral and
memorial practices in the United States over the
past century.

J. J. Farrell, in Inventing the American Way of
Death, 1830–1920 (1980), describes common fu-
neral-related practices that prevailed through
the mid-to-late 1800s among people of European
descent. Most people died at home during this
period, and funerals and burials were handled
by the immediate family and neighbors. After the
death, women in the family would wash, dress,
and prepare the body for burial. Men were re-
sponsible for making the plain wood coffin or se-
curing it from the local carpenter. Male survivors
dug the grave, and in some cases carved the
grave stone. The wake was typically held at
home, followed by a committal service at grave-
side.

As industrialization flourished, American cit-
ies grew more crowded, and living spaces be-
came smaller. When death occurred, many
families did not have the physical space for a
wake in the home. D. C. Sloane (1991) cites three
other reasons for the expanding roles of under-
takers in the late nineteenth century: (1) the rise
in popularity of embalming; (2) a longer distance
from the home to the cemetery necessitated
someone to organize the procession; and (3) fam-
ilies were concerned about ensuring that all the
formalities were followed. The National Funeral
Directors Association was established in 1882.
The group decided to use the term funeral direc-
tors, rather than undertakers, in an effort to por-
tray a more professional image. During the
twentieth century, the role of the funeral director
continued to expand into areas previously held
by the family and the clergy.

The late twentieth century trend of a few in-
ternational, profit-seeking funeral chains buying

up family-owned funeral homes across the coun-
try has led to some concern over the homogeni-
zation of the American funeral. There is,
however, evidence of a growing movement to-
ward more personally meaningful arrange-
ments, where funeral home personnel function
as ‘‘facilitators’’ rather than ‘‘directors.’’ Whether
homogenization or personalization prevail, three
central decisions remain for individuals responsi-
ble for final arrangements: 1) what to do with the
deceased body?; 2) what type of ceremony will
take place to acknowledge the death?; and 3)
how shall this person be remembered?

What to do with the body?

Throughout human history, societies have
prescribed appropriate final disposition of
human remains. Factors affecting final disposi-
tion practices include religious beliefs, climate,
geography, available space, ethnicity, economics,
social customs, and environmental concerns.

Religious beliefs concerning final disposition
are influenced by conceptions of what follows
death, as well as the role of the physical body.
Hinduism and Buddhism require cremation,
while Lutherans have no formal position for or
against it. The Roman Catholic Church opposed
cremation until the latter part of the twentieth
century, at which time cremation became permit-
ted, but not encouraged. According to the Na-
tional Conference of Catholic Bishops, ‘‘For the
final disposition of the body, it is ancient Chris-
tian custom to bury or entomb the bodies of the
dead; cremation is permitted, unless it is evident
that cremation was chosen for anti-Christian mo-
tives’’ (Order of Christian Funerals, 1990, p. 6).

For both religious and cultural reasons, most
Jewish people are buried and not cremated.
Many Jews believe in the resurrection, ‘‘the re-
turn of the soul to the resuscitated body’’ (Kas-
tenbaum & Kastenbaum, 1989, p.257) and
cremation has taken on added negative connota-
tions because of the horrors of the Holocaust.

Several First Nation (American Indian)
tribes have the tradition of wrapping the corpse
in hides or blankets and setting it out in the air
for a year or more. Habenstein & Lamers (1960)
explain that, in some tribes, the wrapped body
was set in a tree or on a man-made platform.
Among Dakota Indians, ‘‘at the end of this peri-
od of air burial, it was given earth burial’’ (p.
687).
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Immigrants to the United States have faced
barriers to maintaining traditional body disposi-
tion preferences. For example, Hmong refugees
to the United States have encountered problems
while attempting to make final arrangements be-
cause their practices differ from the local norm.
They do not wish to be embalmed, do wish to
hold the funeral ceremony at home, and desire
more control over selecting an auspicious loca-
tion for burial.

Table 1 lists contemporary final disposition
options. Although the cremation rate continues
to climb (10 percent in 1960, 24 percent in 1998,
and projected 40 percent by 2010), earth burial
of casketed remains continues to be the most
common form of final disposition in the United
States, accounting for about 65 percent of all dis-
positions. National cremation rates mask the
wide variation among the states. Hawaii, Nevada,
and Washington have cremation rates over 50
percent, while Mississippi, West Virginia, and Al-
abama have cremation rates of about 5 percent.

The two remaining forms of final disposition
are rarely used. Medical and dental schools
around the country accept body donations, or
willed bodies, for use in research and training.
After two years of use, the bodies are generally

Table 1
Options for final disposition.
SOURCE: Author

NOTE: Cremation can be a means or an ends to final disposition.

cremated and either returned to the family or
buried in a group grave.

By 1993, about fifty people had opted for
cryogenic suspension. Interest in cryogenics was
piqued in 1964 when R. C. W. Ettinger pub-
lished his book, The Prospect of Immortality. Et-
tinger defines cryogenic suspension as
‘‘specialized cold storage of clinically dead
people. . .in hope of eventual rescue, revival, re-
pair, and rejuvenation by future technology’’
(Kastenbaum, 1994–1995, p. 159). During an in-
terview with the editor of the journal Omega, Et-
tinger reported the cost of a full-body cryogenic
suspension at his Cryogenics Institute was
$28,000, compared to $51,000–$60,000 for cryo-
genic suspension of just the head at other insti-
tutes.

Ceremony to mark the death

There are two categories of ceremonies that
mark the death of a loved one: a funeral service,
in which the body of the decedent is present,
generally in a casket; and a memorial service, in
which the corpse is not present because it is not
available (e.g., lost at sea, destroyed in a fire,
missing) or because it has been cremated. Many
factors can affect the type of ceremony that fol-
lows death, including religious beliefs, ethnicity,
local customs, attitudes about the cause of death,
age of the person who died, economic circum-
stances, and perceived social expectations on the
part of the person who plans the ceremony.

Dawson, Santos and Burdick report that the
social functions of a funeral include: (1) public
recognition that a death has occurred; (2) a
framework to provide support to those most af-
fected by the death; and (3) a socially accepted
way of body disposal. Other functions include: al-
lowing survivors to say good-bye; affirming the
worth of one’s relationship with the person who
died; allowing people to search for meaning in
life and death; reinforcing the fact of death in all
our lives; and establishing an ongoing helping
relationship among mourners. Involvement with
funeral rituals may also help with adjusting to the
loss, and a funeral can help the community of
survivors acknowledge their own mortality while
providing social meaning to the passing of a life.

Most of the benefits accrue to individuals and
societies from a funeral service are expected to
exist for memorial services as well, with the ex-
ception of the effects of actually viewing the dece-
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dent (which can be, but is not always, part of a
funeral service). Some people may benefit more
from funeral services, others from memorial ser-
vices. It may be the contents of the service—
rather than the presence of the body—that af-
fects attendees. Research is needed in this area.

A new twist on attending a funeral or memo-
rial service has been made possible by the Inter-
net. In a 2000 Washington Post article, Dan Eggen
described the funeral service of a seventy-seven-
year old woman in Scottsdale, Arizona, ‘‘attend-
ed’’ by over twenty people who watched it over
the Internet from the East Coast, ‘‘many of them
elderly relatives who could not make the trip’’
(Eggen, 2000, p. A01).

How will this person be remembered?

For many centuries, grave markers have
served as the primary physical reminder of a life
lived. Grave markers and cemeteries have un-
dergone dramatic changes since the mid-1800s.
Four places of interment existed in the United
States before the nineteenth century: isolated pi-
oneer graves; family farms; churchyards; and
potter’s fields (for the indigent). In his book, The
Last Great Necessity: Cemeteries in American History
(1991), D. C. Sloane traces the history of the
American cemetery including the advent of the
rural cemetery of the early 1800s, with its wind-
ing lanes and ornate headstones in a natural gar-
den setting; the development of the lawn
cemetery, which became popular following the
Civil War, with its park-like landscaping and pre-
scribed markers; and the establishment of me-
morial parks in the 1920s and 1930s, which all
but removed the impression of death from the
premises by requiring semiuniform flat grave
markers that do not interfere with the suburban
landscape. (The use of flat markers lowers main-
tenance costs because lawn mowers can do the
work that was previously done by hand). Each
type of cemetery reflects the prevailing ideas
about the appropriate balance between nature
and art, ownership, community inclusiveness,
and the relationship between the living and the
dead.

Grave-marker inscriptions have also fol-
lowed trends. Up until the eighteenth century,
most burials occurred in churchyards in small
towns. Churchyard epitaphs functioned as cons-
tant reminders of the transitory nature of human
life. ‘‘The most common epitaph was ‘Where you
are now, so once was I. Where I am now, so you

will be’’’ (Jackson and Vergara, 1989, p. 10). By
the mid–nineteenth century, Victorian epitaphs
reflected more emphasis on the self. ‘‘Individual
responsibility for the salvation of one’s soul,
which to some degree supplanted the dominance
of the mother church, led to highly individual
expressions of faith and grief. . .and a new preoc-
cupation with the grieving family left behind’’
(Brown, 1994, p. 4).

Contemporary choices for epitaphs run the
gamut from simply stating name and birth and
death dates to explanations of genealogy and re-
flections of the decedent’s past times. Examples
of the latter include the following epitaphs found
in a Midwestern cemetery, ‘‘I’d Rather be Drag
Racing’’ and also ‘‘World’s Greatest Trucker’’
(Brown, 1994).

Aside from grave markers and monuments,
there are many other ways in which loved ones
have been memorialized both in public and in
private. Obituaries continue to notify the com-
munity of a death and convey the impact of
someone’s life and death for the family and com-
munity. Memorial photographs of the deceased
remain important private possessions, although
seldom shared outside the immediate family.
Mourning jewelry containing pieces of hair from
the decedent was popular in the Victorian era.
Today, mourners can purchase a locket contain-
ing the cremated remains of a loved one.

Information technology has facilitated
changes in memorialization. Video memorial
tributes, with family photos set to music, are
available through funeral homes, and virtual
cemeteries are found on the World Wide Web.

P. Roberts (1999) reports that the emerging
Web cemetery is akin to a combination epitaph,
obituary, and cemetery. ‘‘These sites provide a
place to leave words and symbols memorializing
the dead among tributes to others who have
died’’ (p. 337). Visitors can leave virtual flowers
or stones at markers, and they can sign a virtual
condolence book as well. One visitor left this
comment at a Web cemetery: ‘‘A wonderful idea
for one to remember their loved ones. In cyber-
space they are everywhere and no where and can
be remembered by all’’ (Roberts, p. 356). Anoth-
er cyber-visitor wrote: ‘‘Thank you for providing
me a place where I can go for solace and
comfort.. . .I never dreamed I would receive such
gratification through cyberspace’’ (p. 346).
Greater use of Web-based memorial practices
(and other aspects of final arrangements) are
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sure to follow in the coming decades as the
World Wide Web continues to transform life,
and death.

The funeral as a purchase

It is customary to think about funeral, burial,
and memorial practices as social, religious, and
cultural rituals, but they have become character-
ized as consumer transactions as well. The Ameri-
can Way of Death (1963), a best-selling book
detailing the anticonsumer practices of some
members of the funeral industry, helped to ex-
pand the grassroots Funeral and Memorial Soci-
ety movement, now known as the ‘‘Funeral
Consumers Alliance.’’ Currently there are about
one hundred local societies dedicated to educat-
ing consumers on funeral options and costs.

In 1984, the Federal Trade Commission is-
sued the Funeral Rule, requiring every funeral
home in the country to provide accurate, item-
ized, written price information to anyone who
asks for it in person. The rule also prohibits fu-
neral homes from engaging in deceptive or un-
fair practices. The Funeral Rule applies to both
preneed and at need (after the death) funeral home
purchases, but does not cover cemetery, crema-
tory, grave marker, or third-party casket sellers.
Consumer advocates are calling for an expansion
of the Funeral Rule to include all vendors of fu-
neral-related goods and services.

With most deaths postponed until older
adulthood, and funeral directors serving as the
repository of final arrangement information,
many families face making or overseeing final ar-
rangements without much experience. A 1995
study reported that half the people responsible
for final arrangements of a deceased loved one
had no idea what the final costs would be before
they met with the funeral director. Despite this
lack of knowledge, a lot of money is at stake. The
mean cost of final arrangements, the study
found, was $6,500 (a range of less than $200 to
over $14,000).

It is ironic that as the number of funeral and
memorial options has increased, the average
adult’s experience with making final arrange-
ments has decreased. There is also a lack of con-
sensus as to who is responsible for making final
arrangements, and when they should be made.
Especially in the case of older adults, should de-
cedents make and pay for arrangements before
death? Or should this responsibility fall to survi-

vors? These decisions are generally dealt with on
a family-by-family basis, though more informa-
tion, discussion, and options regarding funeral
and memorial practices can be expected with the
aging of the baby boom cohort.

MERCEDES BERN-KLUG

See also DEATH AND DYING.
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G
GAY AND LESBIAN AGING
Gay men and lesbians (females) are both de-

fined as homosexuals. Homosexual is defined as a
preference for emotional and sexual relation-
ships with persons of the same sex. The terminol-
ogy used, however, indicates a sense of personal
and cultural identity. Homosexuals are typically
hidden and fearful of disclosure, whereas gays
and lesbians are socially open (out) in many walks
of their lives (e.g., home, work, and school). Ho-
mosexuality as a concept was defined around
1869 and became more widely identified as the
‘‘disease of effeminacy’’ as popularized by the
trial of Oscar Wilde. As we enter the twenty-first
century, American society views homosexuality
as an alternative lifestyle. The social history of
homosexuality has seen the status of the entity
change from a sin to a crime (either against na-
ture or the state), then to a sickness or disease,
and finally to an alternative lifestyle on the mar-
gins of society. Homosexuality remains a crime
or is considered a disease in many parts of the
world. In the United States, for example, many
states maintain laws that make sodomy a crime,
including consensual relations between adults in
private.

Most of the research on homosexuality ex-
amines gay men with some scant attention paid
to lesbians, and even less research is available on
older gays and lesbians. In terms of gays and les-
bians, older generally refers to those over age
fifty. Much of the early research about homo-
sexuality focused on determining the causes or
finding an explanation for the homosexual phe-
nomenon. The emphasis was on determining a
homosexual’s level of normalcy or abnormality.
By seeking the causes in order to logically prog-

ress toward finding a cure, past research demon-
strated the lack of acceptance of homosexuality
in American society. More recent research has
been devoted to understanding homosexuality
and exploring gay and lesbian issues, although
homosexuality is still considered deviant by the
general population.

With the increasing population of older
adults in American society, there will be an in-
crease in the number of older adults who are gay
or lesbian. It is important to consider the myths
and realities about aging in American society, ex-
amine differences between older gay men and
lesbians, explore the issues relevant to aging gay
men and lesbians, and consider differences in the
situation for older homosexuals across cultures
and time.

Myths and realities

Many myths abound about gay and lesbian
elders. Older gay men are stereotyped as isolated
and lonely, increasingly effeminate, and prone to
pedophilia. Older lesbians are stereotyped as
emotionally cold, lonely, frustrated, and overly
masculine. Although a small number of older
gays and lesbians fit these descriptions, the vast
majority do not. Due to more relaxed gender
roles of gays and lesbians, older gays and lesbians
may be better equipped to deal with gender role
changes (men becoming less masculine and
women becoming less feminine) that commonly
accompany normal aging.

Most older gay men and lesbians appear to
be reasonably well adjusted and integrated into
social networks composed primarily of age peers.
Commitment to one’s sexual orientation and in-
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Lesbian couple Lois Farnham (left) and Holly
Puterbaugh (shown here at the Vermont Supreme
Court in November 1998) were one of three gay or
lesbian couples that successfully challenged Vermont’s
marriage law, which made same-sex unions illegal.
Their lawsuit led to the passage of legislation that let
gays and lesbians apply for civil union status, which
was as legally binding as a marriage certificate. (AP
photo by Toby Talbot.)

tegration into the gay community are predictors
of good psychological adjustment for gay men.
Older lesbians generally expect to grow old
gracefully, while remaining interested in life and
involved in the social world. Positive adjustment
to aging among older gays and lesbians can be at-
tributed to a life course of experience in dealing
with problems associated with stigma and soci-
ety’s negative attitude toward homosexuality.

In terms of social support, older gays and les-
bians draw more support from friends, and older
heterosexuals draw more support from family.
Homosexuals often use fictive kin, substituting
friends for traditional family relationships. These
confidant relationships can help to resolve fears
associated with aging. Homosexuals also have ex-
tensive family ties and long term committed rela-
tionships among older gays and lesbians appear
to be more common than previously assumed.

Gender differences

Lesbians and gay men represent two distinct
communities and the issues of each group differ.
Older gay men are likely to either be in a long-
term relationship or not in one at all, with a small
percentage having numerous short-term rela-
tionships. Although they tend to maintain posi-
tive attitudes regarding their physical age-
related changes, older gay men appear to be
more concerned with this than their lesbian
counterparts. Furthermore, older gay men are
likely to be more financially secure than older les-
bians, due to gender inequalities across the life
course.

As a result of the virtual invisibility of older
lesbians, they are more likely to be ignored at the
level of policy and practice. Older lesbians are
likely to have practiced serial monogamy. They
usually report a positive self-image and positive
feelings about their identification as a lesbian and
generally do not report fear of changes in physi-
cal appearance associated with aging. They ex-
press greater fluidity in their sexual orientation,
are more likely to have been heterosexually mar-
ried, and are more likely to have children than
gay men.

Major issues with aging

Aging gays and lesbians face the same issues
as heterosexual people, such as health and finan-
cial concerns. Issues unique to older gays and les-
bians relate to society’s failure to accept or
inability to understand their sexual orientation.
Same-sex relationships are generally not legally
sanctioned or recognized in the same ways as
heterosexual relationships. This can lead to diffi-
culties in managing terminal or chronic illness or
partners being unable to collect insurance or
pension benefits, because these special rights are
reserved for relatives. Similarly, if the gay or les-
bian partners or persons significant to either of
them have not clearly defined the relationship,
others may fail to acknowledge the severity and
nature of the loss upon the death of a partner. In
addition to the lack of recognition of the emo-
tional needs of the grieving partner, financial
and property issues may ensue.

Cultural and subcultural variation

An understanding of homosexuality should
be viewed within the cultural context of a partic-
ular society. Ritualized homosexuality has been
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widely reported throughout Melanesia and is un-
derstood by anthropologists as age-structured
homosexuality. In Sambia, for example, the psy-
chosocial and sexual development in males from
middle childhood through old age is regulated
through the initiation process controlled
through the men’s secret society. Adult men initi-
ate boys by inseminating them, but as adults they
go on to marry and have children.

Issues typically faced by older gays and lesbi-
ans will be exacerbated or mitigated by their cul-
tural or ethnic heritage. In general, gays and
lesbians within ethnic groups with particularly
strong family ties (e.g., African American, Asian,
and Latino/a) and those that place a high value
on gender roles may face extreme difficulties—
perhaps even being forced to choose between
their family and their homosexuality. Traditional
Native American cultures, on the other hand, do
not tend to divide sexuality into a dichotomy of
male and female. Instead, they tend to view peo-
ple as having both male and female spirits and
are generally more tolerant than other subcul-
tures and ethnic groups, especially those coming
from European and Eastern cultures.

Historical variation

The experiences of today’s older gays and
lesbians must be understood within the historical
context in which they came of age. Today’s older
gays grew up in a time of severe homophobia and
with a lack of positive role models. Being gay or
lesbian put individuals at risk of arrest or institu-
tionalization. Therefore, older gay or lesbian in-
dividuals and couples often did not develop a
conscious personal identity as gay or lesbian and
often do not use that terminology to describe
themselves.

Riots following police raids at New York
City’s Stonewall Inn on June 27, 1969, led to the
development of the Gay Liberation Front and
the gay rights movement that forced the non-gay
society to address homosexuality. Today’s youn-
ger gays and lesbians tend to encourage coming
out or coming out of the closet. There are a number
of different levels and ways that a person comes
out, but the process follows a continuum from
self-acceptance to general disclosure. Older gays
and lesbians have generally been reluctant to em-
brace this process, especially after a lifetime of
successfully hiding their homosexuality. Gays
and lesbians who have grown older following the
gay rights movement have existed in a social cli-

mate that tends to be somewhat more tolerant of
homosexuality (other than the period following
the emergence of AIDS, when gays were targeted
as the cause).

The future

There have been dramatic social and health
changes since the 1980s that will likely have an
effect on future generations of older gays and les-
bians. Gays and lesbians are much more activist-
oriented than in previous decades (other than
the initial gay rights movement associated with
the 1970s). These advocacy efforts are aimed at
policy and legal implications associated with the
issues addressed above. Overall, there seems to
be a greater social tolerance of same-sex orienta-
tion as reflected in the emergence of domestic
partnership policies, more realistic portrayal of
gays and lesbians in the media, and an overall
greater awareness of gays and lesbians in Ameri-
can society. As a result, it is likely that some of the
issues faced by older gays and lesbians today will
be different for older gays and lesbians in the fu-
ture, especially those who grew up and grew old
after the Stonewall Riots of 1969 and who were
involved in the ensuing gay rights movement.

Organizations

A few organizations directed toward older
gays and lesbians have emerged, primarily fo-
cused on providing for social service needs and
advocacy. These organizations include Senior
Action in a Gay Environment (SAGE), Pride Se-
nior Network, Lesbian and Gay Aging Issues
Network (LGAIN), and Gay and Lesbian Associa-
tion of Retiring Persons (GLARP).

DENA SHENK
JAMES R. PEACOCK

See also GENDER.

BIBLIOGRAPHY

BERGER, R. M. Gay and Gray: The Older Homosexual
Man, 2d ed. Binghamton, N.Y.: Harrington
Park Press, 1996.

CABAJ, R. P., and STEIN, T. S., eds. Textbook of Ho-
mosexuality and Mental Health. Washington,
D.C.: American Psychiatric Press, Inc., 1996.

DORFMAN, R.; WALTERS, K.; BURKE, P.; HARDIN,
L.; KARANIK, T.; RAPHAEL, J.; and SILVERSTEIN,
E. ‘‘Old, Sad and Alone: The Myth of the
Aging Homosexual.’’ Journal of Gerontological
Social Work 24 (1995): 29–44.

GAY AND LESBIAN AGING 527



FULLMER, E. M.; SHENK, D.; and EASTLAND, L. J.
‘‘Negating Identity: A Feminist Analysis of the
Social Invisibility of Older Lesbians.’’ Journal
of Women and Aging 11 (1999): 131–148.

HERDT, G. H., ed. Ritualized Homosexuality in Mel-
anesia. University of California Press, 1984.

KIMMEL, D. C. ‘‘The Families of Older Gay Men
and Lesbians.’’ Generations 17 (1992): 37–38.

LEE, J. A., ed. Gay Midlife and Maturity. Haworth
Press, Inc., 1991.

PEACOCK, J. R. ‘‘Gay Male Adult Development:
Some Stage Issues of an Older Cohort.’’ Jour-
nal of Homosexuality 40 (2000): 13–29.

QUAM, J., and WHITFORD, G. S. ‘‘Adaptation and
Age-Related Expectations of Older Gay and
Lesbian Adults.’’ The Gerontologist 32 (1992):
367–374.

SHENK, D., and FULLMER, E. M. ‘‘Significant Rela-
tionships among Older Women: Cultural and
Personal Constructions of Lesbianism.’’ Jour-
nal of Women and Aging 8 (1996): 75–89.

GENDER
When considering issues of aging, gender

must be considered as an integral component.
The Census Bureau estimates that the number of
women age sixty and older in the world will dou-
ble between the years 2000 and 2025. In 2000,
in developed countries, one in ten persons was
a woman age sixty or older. This is projected to
increase to one in seven by 2025. While devel-
oped countries may have higher percentages of
older women, developing countries actually have
higher numbers of older women, with faster
growth rates for older women than more devel-
oped countries.

The different life experiences of women and
men are reflected in several key demographic
measures. Primary among these is the skewed
sex ratio at older ages—there are a far greater
number of older women than older men. This
phenomenon is directly related to higher life ex-
pectancy and lower death rates among women.
However, older women do experience their own
set of health problems, and older women are
more economically disadvantaged than older
men. They are also more likely to live alone. On
the other hand, women have stronger social sup-
port systems than men.

Sex ratios

Figure 1 presents sex ratios for three age
groups throughout the world. The sex ratio is

the number of males per 100 females. At birth,
the sex ratio is generally around 105. In other
words, there are more male babies born than fe-
male babies. This pattern is found in almost all
societies. In the middle ages of the life course,
there tends to be almost equal numbers of men
and women, but by age sixty-five, the sex ratio is
skewed heavily in favor of females. Generally,
based on the world average, there are one-third
more females than males age sixty-five and older.
However, there are regional differences. In Asia,
Latin America, and Africa there are about one-
fifth more older females than older males, while
in Europe there are almost two-fifths more older
women. There is more detailed information for
the United States, in which the sex ratio falls
below 50 for ages eighty-five to eighty-nine, indi-
cating that there are more than twice as many fe-
males as males in this age range. For those over
one hundred years old, the sex ratio is a mere
twenty-one—that is, there are twenty-one males
per one hundred females. This pattern of highly
skewed sex ratios is the result of gender differ-
ences in life expectancy, which are discussed in
the next section.

Life expectancy and death rates

It is well known that women live longer than
men. Exactly how much longer? And does this
advantage continue as people age? In 2000, the
average life expectancy for women worldwide
was sixty-eight years, while for men it was sixty-
four years. Nevertheless, the difference between
women and men in life expectancy varies
throughout the world. In developing countries
women live, on average, three years longer than
men. The difference is only two years in sub-
Saharan Africa. In contrast, women live an aver-
age of seven years longer than men in developed
countries. The difference in life expectancy tends
to decrease at older ages. At age sixty, the differ-
ence ranges from one to four years (see Table 1).

In most countries, there are additional dif-
ferences in life expectancy based on race, class,
and other social-status differences. In the United
States, for example, overall life expectancy at
birth is 79.2 years for females and 73.6 years for
males. However, there are important race differ-
ences: life expectancy for white women is 79.8
years; for black women, 74.7 years; for white
men, 74.3 years; and for black men, 67.3 years.
Therefore, it is white women who have the larg-
est advantage in life expectancy, while black men
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Figure 1
Sex ratios for regions of the world: 1995

SOURCE: 1997 Demographic Yearbook (49th issue). New York: United Nations, 1999

lag 12.5 years behind. However, the difference
between white women and black men decreases
to five years by age sixty-five, when white women
are expected to live 19.1 more years and black
men 14.2 more years.

Although both black and white women have
longer life expectancies than their male counter-
parts, the differences decrease at later ages, espe-
cially among blacks. While black women are
expected to live 7.4 years longer than black men
at birth, by age sixty-five the advantage in life ex-
pectancy is only 3.2 years. Similarly, white
women’s advantage decreases from 5.5 years at
birth to 3.2 years at age sixty-five. It is also inter-
esting to compare the similarities (and differ-
ences) between black women and white men.
Although life expectancy is similar for these two
groups, there are differences in death rates.
Black females have higher death rates than white
males at ages under five years old, with the dif-
ference being especially great under one year
old. Black females also suffer higher death rates
from thirty-five to sixty-four years old. However,
at age sixty-five and older, the death rate for
white males surpasses that for black females. In-
deed, at age eighty-five and older, black females

have lower death rates than white females and
black males have lower death rates than white
males.

The importance of the gender difference in
life expectancy is obvious: if women live longer
than men then there will be more older women
than older men. This has several implications for
individual women as well as for society. For indi-
vidual women, it is likely to mean outliving one’s
spouse, living alone, and poorer economic condi-
tions, as fewer resources are used to cover more
years.

These gender differences in life expectancy
lead to inquiries about what older men and
women are dying from. In the United States, for
those forty-five years old and older, the top two
causes of death for both women and men are
heart disease and cancer, though the death rates
from these diseases are higher for men. At the
younger ages (forty-five to sixty-four years old),
men have higher death rates for nine of the ten
leading causes of death, the exception being
cerebrovascular diseases (stroke). It is interesting
to note that the death rate for causes with large
social-behavioral components, such as accidents,
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Table 1
Life expectancy at age 60: 1995–2000

SOURCE: The World’s Women 2000: Trends and Statistics. New
York: United Nations, 2000.

liver disease, HIV infection, and suicide, are two
to six times greater for men than women in this
age group. For those age sixty-five and older, the
leading causes of death are similar for women
and men, though men have higher death rates
from heart disease, cancer, and pulmonary dis-
eases and women have higher rates from cere-
brovascular diseases and Alzheimer’s disease.

In addition, although women generally ex-
perience lower death rates than men, they suffer
from higher rates of several chronic conditions,
including arthritis, high blood pressure, cata-
racts, chronic sinusitis, hay fever, varicose veins,
chronic bronchitis, asthma, hemorrhoids, fre-
quent indigestion, and migraines. Men, on the
other hand, are more likely to experience hear-
ing impairments, heart conditions, orthopedic
impairments, diabetes, visual impairments, tinni-
tus, and dermatitis.

Why do these differences exist? Surely, part
of the reason lies in biology. Males have higher
death rates than females at all ages, even before
they are born (miscarriages disproportionately
occur with male fetuses). These biological differ-
ences are likely to be exacerbated by social fac-
tors. Men are more likely to engage in risk-taking
behaviors, such as driving faster, which lead to
higher death rates from accidents. Men are also
more likely to smoke and drink alcohol, increas-

Table 2
Economic activity rates for men and women 65 years
and older: 1997

SOURCE: The World’s Women 2000: Trends and Statistics. New
York: United Nations, 2000.

ing their risk of lung cancer and liver disease,
among other diseases. Finally, men tend to ne-
glect their health more than women, as witnessed
by fewer visits to the doctor. The smaller differ-
ences that exist in developing countries are likely
to be due to harsher living conditions for all.

Economic status and retirement

Men enjoy an economic advantage over
women, and older men are no exception. Older
men have completed more years of school, are
more likely to be in the labor force, and are less
likely to be living in poverty than older women.
Table 2 shows economic activity rates for older
women and men. The economic activity rate is
the percentage of people who are engaged in
paid activities or are available to work in such ac-
tivities. In every region, older men are more like-
ly to be economically active than older women.
However, in Europe, Canada, the United States,
and central Asia, participation rates are low for
both men and women. In contrast, sub-Saharan
Africa has the highest activity rates for both
women and men. Finally, large gender differ-
ences in activity among older individuals exist in
western Asia, northern Africa, and Central
America.
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In the United States, labor-force participa-
tion rates peak at 93.2 percent for men twenty-
five to thirty-four years old while women’s partic-
ipation rates peak at 77.1 percent for thirty-five
to forty-four year olds. Between ages fifty-five
and sixty-five, men’s labor force participation
rates drop to 68.1 percent and women’s rates fall
to 51.2 percent. Finally, those sixty-five years old
and older have low rates of participation. Still,
men are almost twice as likely to be in the labor
force at this age (16.5 percent versus 8.6 per-
cent).

Of those with an income, men have higher
incomes than women. When median income
peaks (at forty-five to fifty-four years old),
women are making 55 percent of what men
make. Both men’s and women’s median income
decreases at older ages, though women’s de-
creases faster initially. The big drop in men’s me-
dian income occurs after age sixty-four. In 1998,
men age sixty-five and older earned a median in-
come of $18,166, while the median income for
women age sixty-five and older was only
$10,504. Related to their lower income, 13 per-
cent of women age sixty-five and older live below
the poverty level, compared to 7 percent of their
male counterparts.

Among those who are employed, women and
men tend to retire at similar ages, with the medi-
an age being around sixty-three for both women
and men. Often, retirement is hastened by the
retirement of one’s spouse, though this reason is
cited more often by women. An exception is
when wives are not employed during the child-
rearing years. These wives often retire later than
their husbands, perhaps making up for time
spent out of the labor force. Husbands also retire
faster when they have Social Security income or
a pension. On the other hand, wives retire faster
when their husbands’ income is high. Women’s
economic well-being does tend to be more influ-
enced by their husbands than vice versa. For ex-
ample, widowhood is more likely to increase
poverty for women than for men. In fact, a man’s
economic well-being may actually improve when
his wife dies.

Marital status, living arrangements, and
social support

In every region, at least one-third of older
women are widowed (see Table 3). Rates of wid-
owhood are especially high in northern Africa
and central Asia, where almost three-fifths of

Table 3
Widowhood rates (percentages) for men and women
60 years and older: 1985/1997

SOURCE: The World’s Women 2000: Trends and Statistics. New
York: United Nations, 2000.

older women are widowed. In contrast, widow-
hood is much less common among men around
the world. For example, only 7 percent of men
in sub-Saharan Africa outlive their wives. In Afri-
ca, older women are over six times more likely to
be widowed than older men.

Gender differences in marital status tend to
increase with age. In the United States, at ages
forty-five to fifty-four years old, the majority of
both men and women are married (see Table 4),
and only 7 percent of women and 9 percent of
men in this age group have never been married.
Widowhood is rare for men (1 percent) and very
uncommon for women (4 percent). On the con-
trary, this age range represents the age at which
the highest percent of women and men are di-
vorced, with 18 percent of women and 14 per-
cent of men being divorced. The picture changes
considerably for those seventy-five years old and
over. While the majority of men are still married
at this age, only 30 percent of women in this age
group are married. Instead, fully 60 percent of
women seventy-five and older are widowed. In
fact, the percentage of women widowed at ages
seventy-five and older is 2.5 times greater than
the percentage of men widowed.

Because women tend to be the survivors of
marriage, they are also more likely to live alone
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Table 4
Marital status of males and females 45
and older: 1998

SOURCE: Statistical Abstract of the United States: 1999.
Washington, D.C.: U.S. Census Bureau.

or with someone else. This can be seen by looking
at household headship. In every region of the
world, women age sixty and older are more likely
than older men to be household heads. In fact,
almost one-half of older women in Europe are
household heads. In the United States, women
sixty-five years old and over are as likely to live
alone as with a spouse, with 41 percent in each
type of living arrangement. In contrast, only 17
percent of men sixty-five and older live alone,
while 73 percent live with a spouse. In addition,
only 10 percent of these men live with someone
other than a spouse, compared to 18 percent of
women this age.

Marital status can affect receipt of social sup-
port from children. Men who are divorced suffer
disruptions in their relationships with their chil-
dren, especially with their daughters. This may
have consequences for caretaking, since disabled
parents are more likely to receive care from their
daughters. Widowhood may also have negative
consequences for men’s support networks. Men
who are widowed receive less support from their
children than those who are still married. In ad-
dition, women who are widowed more often de-
velop friendships than men who are widowed,
and women are more likely to receive support
from friends. Even among older persons who are
unmarried and childless, women receive more
support than men. Generally, children report
better relationships with their mothers than with
their fathers. This may be due to the fact that
women are more active in maintaining intergen-
erational relationships. Therefore, although

older women are more likely than older men to
find themselves widowed and living alone, they
seem better equipped to manage their lives on
their own, with some help from family and
friends.

Gender roles

Do gender roles relax or persist at older
ages? This is an often debated question. It has
been argued that men become more feminine
and women more masculine as they age, and the
idea that men become more sensitive and family-
oriented while women become more assertive
and confident is a popular one. Many older men
tend to look back on their lives and think of such
things as time missed with children when they
were younger. On the other hand, older
women’s images of themselves tend to be higher,
in terms of self-esteem and confidence, than
those of younger women. These women feel that
they can be more forceful in doing what they
want.

An alternative explanation to reversed roles
is the idea that roles may not change that much,
but rather that roles may be more easily ex-
pressed at older ages. In other words, those who
engage in more traditional roles at younger ages
will continue to express traditional gender roles,
while those who have more egalitarian views at
younger ages will find it easier to express these
views at older ages. Therefore, older ages pro-
vide more flexibility in enacting people’s true
gender roles. It seems that there is less pressure
to behave in ways that conform to gender stereo-
types at older ages.

Future gender differences

After decades of widening, the gap between
men and women in life expectancy showed some
signs of narrowing at the end of the twentieth
century. In 2000, the gap in the United States
was about two years less than it was in 1970. As
a result, a less skewed sex ratio at older ages may
emerge, though it will certainly remain weighted
toward females for a long time to come.

As for economic roles, it is widely known that
women’s labor force participation increased dra-
matically over the last decades of the twentieth
century. Female labor force participation rates in
the United States increased from 43 percent in
1970 to 60 percent in 1998. The increase was es-
pecially dramatic among women forty-five to
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sixty-four years old, the ages right before retire-
ment. Participation rates for this age group went
from around one-half to three-quarters between
1970 and 1998. However, there have also been
important changes in men’s labor force partici-
pation. Over the last few decades of the twentieth
century, men’s labor force participation rates de-
clined, with larger declines at older ages. Be-
tween 1970 and 1998, participation rates for
men fifty-five to sixty-four years old decreased
from 83 percent to 68 percent, while rates for
men sixty-five and older decreased from 27 per-
cent to 17 percent. These changes suggest that
more recent and future cohorts of women will be
better off economically as they enter old age.
Fewer women will be financially dependent on
their husbands or other family members. At the
same time, more and more men may need, or at
least benefit from, their wives working.

Changing family roles may also be important
for different cohorts of aging men and women.
Although a relatively small number of those
sixty-five and older are divorced, the percentage
increase between 1980 and 2000 in the United
States was fairly large (from 3.4 percent to 7.1
percent for women and from 3.6 percent to 6.1
percent for men). This will likely have important
implications—especially for older men, since fa-
thers who are not married to their children’s
mother tend to receive less support from their
children. In addition, it will be interesting to see
if changing roles at home among younger cou-
ples translate into more egalitarian arrange-
ments among older couples in future cohorts.

GAYLE KAUFMAN

See also FEMINIST THEORY; GENETICS; INEQUALITY;
MARITAL RELATIONSHIPS; POPULATION AGING; RETIRE-

MENT.
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GENERATION
See COHORT CHANGE; AGE-PERIOD-COHORT MODEL

GENERATIONAL EQUITY
Generational equity refers to the concept

that different generations should be treated in
similar ways and should have similar opportuni-
ties. It is often invoked as an issue by those who
criticize the share of societal resources that elder-
ly persons consume today and are predicted to
consume in the future, when the baby boomers
have retired. According to these critics, a trade-
off exists between meeting the needs of children
and the elderly, and too many resources go to the
elderly. This entry presents the history of the de-
bate about generational equity, evaluates the evi-
dence that there is conflict between age groups,
and presents an alternative formulation of the
notion of generational equity.
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History of the debate

Two independent events catapulted the
issue of generational equity to visibility in both
the policy and the academic communities in
1984. In the policy community, Senator Dave
Durenberger (R-Minn.) founded Americans for
Generational Equity (AGE). The goal of AGE was
to promote the concept of generational equity
among America’s political, intellectual, and fi-
nancial leaders. It called into question the pru-
dence, sustainability, and fairness to future
generations of federal old age benefit programs.
The major vehicles for AGE’s message included
conferences; books, articles, and op-ed pieces in
newspapers; and speeches and comments in the
U.S. Congress by a number of prominent AGE
leaders who were members of Congress. AGE is
now defunct as an organization, but its influence
was important in the emergence of the issue of
generational equity and in its reshaping of politi-
cal discourse ‘‘so that all future policy choices will
have to take generational equity into account’’
(Quadagno, p. 364). The Concord Coalition,
funded by Pete Peterson, an investment banker
and former U.S. secretary of commerce, took up
where AGE left off. When it was founded, its aim
was to bring entitlements (specifically, Social Se-
curity and Medicare) ‘‘down to a level that’s fair
to all generations,’’ and its rhetoric was couched
in terms of generational equity.

Also in 1984, in the academic community,
Professor Samuel H. Preston gave the presiden-
tial address to the annual meeting of the Popula-
tion Association of America, ‘‘Children and the
Elderly: Divergent Paths for America’s Depen-
dents.’’ The address was reprinted in the journal
Demography and later published in revised form
in Scientific American. Although Preston never
mentioned the term ‘‘generational equity’’ in the
address and the subsequent publications, it was
clearly his subject. Drawing on large bodies of
data on changes in the domains of well-being, the
family, and politics, he made the case that condi-
tions have deteriorated for children and im-
proved dramatically for the elderly. Further, he
argued that ‘‘in the public sphere at least, gains
for one group come partly at the expense of an-
other’’ (Preston, p. 450). According to Preston,
U.S. policy makers have made choices that have
dramatically altered the age profile of well-being
for the young and the old: ‘‘Let’s be clear that the
transfers from the working-age population to
the elderly are also transfers away from chil-

dren . . . and let’s also recognize that the sums in-
volved are huge’’ (pp. 451–452).

Since the mid-1980s, references to genera-
tional equity have continued. Scholars have held
academic conferences; newspapers have carried
stories with headlines such as ‘‘U.S. Coddles El-
derly but Ignores Plight of Children,’’ ‘‘America
Is at War with Its Children,’’ and ‘‘The Tyranny
of America’s Old’’ (see Cook et al.); and advocacy
groups have debated the issue (see Williamson et
al.). The debate that began in the latter half of
the 1990s over whether Social Security should be
partially privatized offered yet another platform
for bringing the issue of generational equity to
the foreground (Kingson and Williamson).

Does age conflict exist?

As early as the 1970s, some social scientists
warned that one implication of the growing
numbers of elders might be a backlash against
the old resulting in intergenerational conflict
(Neugarten). The emergence of the generational
equity debate shows that such concerns were pre-
scient. But is there conflict between age groups
either for resources or for support from the pub-
lic?

Regarding conflict for resources, Preston’s
argument sparked considerable interest both
among scholars and among foundations and
agencies to analyze the issue of age group equity
in more detail. The National Academy of Sci-
ences, the Alfred P. Sloan Foundation, the Ford
Foundation, and the John D. and Catherine T.
MacArthur Foundation funded research and a
series of conferences and workshops to study the
contrasting economic experiences of children
and the elderly. Aggregate data from one study
compared the experiences of children and the el-
derly in the United States with those groups in
other Western democracies, and replicated one
of Preston’s major conclusions: the economic ex-
periences of children and elderly persons in the
United States diverged widely from the mid-
1960s to the mid-1980s. In addition, internation-
al comparative data showed that children in the
United States have much higher poverty rates
than children in most other nations with similar
standards of living (Palmer et al.). However, the
scholars did not draw the same conclusion as
Preston. Instead, they pointed out that it was not
at all clear that children’s doing worse had en-
abled the elderly to do better, and showed that
U.S. poverty rates for the elderly were on the

534 GENERATIONAL EQUITY



high side compared with other industrialized na-
tions.

Many professionals dedicated to defending
and promoting the interests of America’s chil-
dren see the generational equity debate as a dan-
gerous effort to divide the young and the old and
to undercut public support for important gov-
ernment programs such as Social Security. Con-
sequently, they have made a concerted effort to
quell the divisive rhetoric of generational equity.
Of special importance has been their role in
founding Generations United, a group whose
goal is to ‘‘dispel the myth of competition for
scarce resources and reap the benefits of inter-
generational collaboration. . .and interdepen-
dence’’ (Generations United, 1990). Further, the
organization seeks ‘‘to foster intergenerational
collaboration on public policy and programs to
improve the lives of children, youth, and the el-
derly’’ (Generations United, 2001, p. 19). Ac-
cording to David Liederman, former executive
director of the Child Welfare League of America,
who helped to found Generations United, ‘‘What
we are trying to say is that the fates of the genera-
tions are linked. Obviously, I want better pro-
grams for kids. . .but they should not come at the
expense of seniors, especially the large number
who are poor or near poor’’ (quoted in Pearl-
stein).

Is there conflict between age groups in their
support for programs for older people? Studies
show the answer to this question is no. One of the
largest and most visible programs is Social Secur-
ity. In each congressional election year since
1984, the University of Michigan’s National Elec-
tion Studies (NES) surveys have asked a large,
nationally representative sample of Americans
whether they would like spending on Social Se-
curity increased, decreased, or kept about the
same (University of Michigan). In each of the
nine election years the question was asked, 90
percent or more of respondents in every age
group have said they wanted spending either to
be increased or to be kept the same. Less than 7
percent ever said they wanted spending on Social
Security decreased. Given the frequent claim
that young people do not support Social Securi-
ty, the most surprising finding is that young peo-
ple are slightly more likely to support increases
in spending than are older persons. For exam-
ple, in the 2000 NES survey of 1,798 Americans,
62 percent of young adults age eighteen to twen-
ty-nine said they wanted spending for Social Se-
curity increased, compared with 60 percent of

respondents age sixty-five to seventy-four and 56
percent of those age seventy-five and over. These
findings are similar to earlier research on public
support for Medicare and Social Security by
Cook and Barrett.

An alternative formulation of generational
equity

There is no dispute that America’s older citi-
zens receive the lion’s share of the income, in
cash and in services, that the nation’s federal so-
cial programs distribute. In 2001, expenditures
on the elderly amounted to roughly a third of the
entire federal budget (U.S. Office of Manage-
ment and Budget). But this fact does not imply
inequity. That is because the size and distribution
of the burdens imposed by children and elderly
persons differ. For the most part, parents bear
the daily living expenses of children. Their edu-
cational costs are borne mostly by state and local
governments. The health and income support
costs of poor children are shared by the states
and the federal government. In contrast, large
portions of the income support and health costs
of the elderly are borne by the federal govern-
ment through the Social Security, Medicare, and
Supplemental Security Income programs. Thus,
as the population ages, the fiscal responsibility of
supporting the economically inactive population
shifts from families to governments and, within
the public sector, from states and localities to the
federal government. As Norman Daniels has ar-
gued, ‘‘Justice between age groups is a problem
best solved if we stop thinking of the old and the
young as distinct groups. We age. The young be-
come the old. As we age, we pass through institu-
tions that affect our well-being at each stage of
life, from infancy to very old age’’ (p. 18).

From a life course perspective, it follows that
an alternative formulation of generational equity
is generational interdependence. Kingson et al.
discuss the ‘‘ties that bind’’ generations together
and stress the high degree of interdependence
between individuals and between generations
within society. This view emphasizes what differ-
ent generations have to offer one another as op-
posed to what one consumes at the expense of
the other (Williamson et al.). Such contributions
include transfers of income, child care support,
personal assistance, formal volunteering, psycho-
logical support, and advice.

In line with the notion of generational inter-
dependence, Robert Ball describes Social Securi-
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ty (i.e., Old Age, Survivors, and Disability
Insurance) as ‘‘America’s family protection plan’’
(p. 11). By this, he means it protects children
with the survivors component, working adults
under sixty-five with the disability component,
and elderly adults with the retirement compo-
nent. He notes that 98 percent of children under
eighteen and mothers and fathers with children
under sixteen can count on monthly benefits if a
working parent dies; that four out of five people
of working age have protection against the loss
of income due to sustained disability; and that 95
percent of people sixty-five and older are eligible
for Social Security benefits (p. xv).

What of the future? Is generational equity
likely to continue as an issue? It is always hard to
predict which issues will rise or fall in salience on
the agendas of scholars, policy makers, and the
media. However, based on the period since the
mid-1980s, it would seem that generational equi-
ty will continue to be an issue as long as one side
or the other in the debate for attention to the re-
form of social policies and programs thinks its
cause is forwarded more by attempts to pit one
age group against another than by attempts to
find common ground in pursuing the needs of
both the elderly and the young.

FAY LOMAX COOK

See also AGE INTEGRATION AND SEGREGATION; INEQUALI-

TY; INTERGENERATIONAL JUSTICE; SOCIAL SECURITY:
LONG-TERM FINANCING AND REFORM; WELFARE STATE.
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GENETICS
Genetics is the branch of biology that deals

with heredity—the passing of characteristics
(traits) from parents to offspring. The genetics of
aging deals with the studies of heredity for traits
related to aging, such as life span, age at meno-
pause, age at onset of specific diseases in late life
(Alzheimer’s disease, prostate cancer, etc.), rate
of aging (estimated through tests for biological
age), rate-of-change traits, and biomarkers of
aging. In practice, most studies are focused on
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life span, because other reliable markers of aging
are lacking or less convenient to use. Therefore,
the genetics of aging is closely related to the biol-
ogy of life span.

Genetics is also the study of the fundamental
chemical units of heredity, called genes. A gene is
a segment of deoxyribonucleic acid (DNA),
which carries coded hereditary information.
Genes are made up of four types of nitrogenous
compounds (called bases) known by their first ini-
tials: A (adenine), C (cytosine), G (guanine), and
T (thymine). The sequence, or code, is the order
in which these four bases link up with the sugar
deoxyribose and phosphate to form the DNA
molecule. To determine the entire sequence of
the three billion bases that make up human DNA
(the human genome), the U.S. Human Genome
Project was initiated in 1990. On 26 June 2000,
Celera Genomics announced that it had identi-
fied, in general, the sequence of the human ge-
nome (with partial use of the Human Genome
Project data). The complete sequence is expected
to be known by 2003. Many researchers believe
that the completion of the Human Genome Proj-
ect will create a revolution in the identification of
the genes involved in the aging process.

The total number of genes in the human ge-
nome is still unknown, with estimates around
forty-two thousand genes. By comparison, the
fruit fly, Drosophila melanogaster, has 13,600
genes, while the bacteria Escherichia coli has only
4,300 genes. The number of gerontogenes
(genes involved in the aging process) remains to
be established, but there are no doubts of their
existence. For example, in humans, one of the
forms of a gene coding for apolipoprotein E
(ApoE ε 2) is associated with exceptional longevi-
ty and decreased susceptibility to Alzheimer’s
disease.

Each gene occupies a specific position (locus)
on a thread-like structure called a chromosome. A
chromosome is the linear end-to-end arrange-
ment of genes and other DNA, usually with asso-
ciated protein and ribonucleic acid (RNA).
Chromosomes can be seen in cells with an ordi-
nary microscope. Every human cell (except egg
and sperm cells) contains two sets of twenty-three
chromosomes—one set from the mother and an-
other set from the father, for a total of forty-six
chromosomes. However, the proportion of aber-
rant cells with ‘‘wrong’’ numbers of chromo-
somes increases with age, and this may cause
cancer and other diseases in later life.

Genetics also involves the study of the mech-
anism of gene action—the way in which genes pro-
duce their effect on an organism by influencing
biochemical processes during development and
aging. The first steps of gene action are well un-
derstood in molecular genetics and can be sum-
marized by a simple schema: DNA → RNA →
protein. According to this schema, genetic infor-
mation is first transmitted from DNA to RNA
(first arrow corresponding to transcription pro-
cess), and then from RNA to protein (second
arrow corresponding to translation process). In
other words, the DNA genetic code ultimately
determines the structure (amino acid sequence)
of proteins. However, the final steps of gene ac-
tion in shaping the complex structural, function-
al, and behavioral traits of an organism, as well
as species life span and aging patterns, remain to
be understood.

Although genes determine the features an
organism may develop, the features that actually
develop depend upon the complex interaction
between genes and their environment, called
gene-environment interaction. Gene-environment
interactions are important because genes pro-
duce their effects in an indirect way (through
proteins), and the ultimate outcome of gene ac-
tion may be different in different circumstances.
It is recognized from the effects of diet restriction
on mice and other species that gene-environ-
ment interactions can greatly modify life span
and the rate of aging. Understanding interac-
tions between genes and a restricted diet is im-
portant because caloric restriction is known to be
the most effective way to extend life span and
delay age-related diseases in mammals.

Many of the genes within a given cell are in-
active (repressed) much, or even all, of the time.
Different genes can be switched on or off de-
pending on cell specialization (differentia-
tion)—a phenomenon called differential gene
expression. Gene expression may change over
time within a given cell during development and
aging. Changes in differential gene expression
are vitally important for cell differentiation dur-
ing early child development, but they may persist
further in later life and become the driving force
of the aging process. Some researchers believe
that pharmacological control over differential
gene expression in later life may be a feasible ap-
proach in the future to slow down the aging pro-
cess and to increase life span.

Occasionally, changes may occur in a gene or
in a chromosome set of a cell, making it different
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from the original (wild) type. The process that
produces such changes is called mutation. This
term is also used to label the gene or chromo-
some set that results from mutation process. In
many cases, mutations are caused by DNA dam-
age, including oxidative damage or radiation
damage (by ultraviolet light, ionizing radiation,
or heat). Every time cells divide the risk of muta-
tion increases. This is because mistakes (copy er-
rors) are likely to occur during copying
(replication) of a huge DNA molecule in a divid-
ing cell. Accumulation of deleterious mutations
with age is one of the possible mechanisms of
aging.

Genetics also involves the study of how the
aging and life span of progeny depend on paren-
tal characteristics, such as parental life span and
parental age at conception. Familial resemblance
in life span between parents and children is very
small when parents live shorter lives (30–70
years) and very strong in the case of longer-lived
parents, suggesting an unusual nonlinear pat-
tern of life span inheritance. Also, children con-
ceived by fathers at an older age have more
inborn mutations and may be at higher risk of Al-
zheimer’s disease and prostate cancer in later
life. Daughters conceived by fathers age forty-
five and older live shorter lives, on average, while
sons seems to be unaffected in this regard, sug-
gesting the possible role of mutations on the pa-
ternal X chromosome (inherited by daughters
only) in the aging process.

LEONID A. GAVRILOV
NATALIA S. GAVRILOVA
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GENETICS: ETHNICITY
Ethnicity is a term used for categorizing the

highly diverse human populations into more ho-
mogeneous and distinct ethnic groups, based on
their common ancestry and cultural characteris-
tics. An ethnic group is defined as a category of
people that, in a larger population, is set apart (to
some extent) and bound together (through pref-
erential intermarriage) by common ties of race,
language, nationality, or culture. Commonly rec-
ognized American ethnic groups include Ameri-
can Indians; Latinos; Chinese; African Ameri-
cans (‘‘blacks’’); and Italians, Irish, and other Eu-
ropean Americans (‘‘whites’’). Ethnic classifica-
tions are rather arbitrary—they change over
time (‘‘today’s ethnicities are yesterday’s races’’),
and they are different in different countries. For
example, a person of Pakistani origin is consid-
ered black or colored in the United Kingdom, but
would be classified as white or Asian in the United
States. Despite obvious limitations, ethnic classifi-
cation is useful in aging studies because it allows
researchers to explore ethnic differences in
aging, longevity, and age-related diseases, as well
as the possible role of genetic factors in those dif-
ferences.

Ethnic groups differ significantly in terms of
incidence rates and mortality rates from age-
related degenerative diseases, including differ-
ent types of cancer. For example, black Ameri-
cans have a three-times higher risk of developing
esophageal cancer; twice the risk of developing
multiple myeloma, liver, cervical, and stomach
cancer; and a 50 percent higher risk for cancers
of the oral cavity and pharynx, larynx, lung,
prostate, and pancreas. In contrast, white Ameri-
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cans have higher incidence rates for melanoma,
leukemia, lymphoma, and cancers of the endo-
metrium, thyroid, bladder (in males), ovary, tes-
tes, and brain, as well as postmenopausal breast
cancer. These ethnic differences are attributed to
interactions between genetic and lifestyle factors,
such as genetic susceptibility to carcinogens (dif-
ferent in different ethnic groups) and ethnic
variations in exposure to certain pollutants. In
the case of Ashkenazi Jews, a specific mutation
(185delAG) has been found in this ethnic group
that increases twenty-seven-fold the risk of early-
onset breast cancer in females (1 percent of this
ethnic group carries the mutation).

Significant ethnic differences are found for
apolipoprotein-E genetic polymorphisms, which
are important determinants of blood-lipid levels,
atherosclerosis, and longevity. Specifically, the
epsilon 4 allele for this apolipoprotein (ApoE4)
is more prevalent in African Americans (21 per-
cent) than in non-Hispanic whites (12 percent) or
Hispanics (14 percent). The frequency of this al-
lele is inversely correlated with human longevity,
and persons with ApoE4 have a doubled risk of
Alzheimer’s disease.

Sensational reports have often been pub-
lished in newspapers and magazines claiming an
unusually high percentage of centenarians in
some exotic ethnic group, remote geographic
area, or isolated religious community. The most
famous claims of unusual longevity were made
for the Vilcabamba population in Ecuador; for
remote Caucasus and Altay populations in the
former Soviet Union; and for the Old Order
Amish religious communities. Later studies
found that these claims were either unsubstan-
tiated or even incorrect because of systematic age
exaggeration. Thus, the relationship between
ethnicity and exceptional longevity remains to be
thoroughly studied. It is interesting to note that
the highest scientifically validated longevity
world records (122 years and 117 years) belong
to women of French ethnicity.

NATALIA S. GAVRILOVA

LEONID A. GAVRILOV
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GENETICS: GENDER
Most of the differences between human

males and females are based on the chromosom-
al mechanism of sex determination—two X-
chromosomes in females and one X chromosome
and one Y chromosome in males. There is a gene
on the Y chromosome (called Sry) that encodes
a protein (called testis differention factor (TDF))
that is required for testicular development. The
testes secrete male sex hormones (androgens),
which set in motion a cascade that affects both bi-
ology and behavior and makes men and women
very different creatures.

These differences affect aging, beginning by
the fifth decade of life. The death rate, which in-
creases exponentially with age, was 1.7 times
higher in males of the fifty-five to fifty-nine age
group in 1998 than in females. This difference is
largely because of diseases of the circulatory sys-
tem, in which the male death rate was 2.3 times
the female rate in this age group. The estrogenic
hormones secreted by the ovaries modulate cir-
culating cholesterol levels, with higher levels of
low-density lipoprotein (LDL) cholesterol and
lower levels of high-density lipoprotein (HDL)
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cholesterol in males on the average. The male
pattern is associated with greater risk of death
from heart disease. At reproductive senescence,
with involution of the gonads, the protective ef-
fects of estrogens are lost, and eventually the
death rate from heart disease in females catches
up with that of males. Another consequence of
the cessation of estrogen production at repro-
ductive senescence is the gradual demineraliza-
tion of bone, resulting in osteoporosis, with its
attendant fractures. This, plus a likely effect on
cholesterol, provide the rationale for taking post-
menopausal estrogens.

Another disease contributing in a major way
to the higher male death rate is lung cancer, in
which the death rate of males in the fifty-five to
fifty-nine age group is 1.7 times the female death
rate. The difference is related to the greater rate
of smoking among males.

A consequence of the differing death rates is
a difference in the life expectancies at birth of
males and females, with a greater life expectancy
seen in females in all developed countries. This
gender gap in longevities was 6.7 years in 1998
in the United States (73.5 years vs. 80.2 years). It
ranges from 6.5 years to 8.5 years in other devel-
oped countries. A social consequence of the gen-
der gap is that the sex ratio, which is 1.05 (males/
females) at birth is about 0.33 at age eighty-five.
Widows greatly outnumber widowers. In gener-
al, men die quickly of catastrophic illnesses while
women become older and suffer from more
chronic diseases. An important example is Al-
zheimer’s disease. A major part of its greater inci-
dence in women is that they live longer, but there
is a greater female prevalence even after adjust-
ment or stratification for age.

Interestingly, those males who survive to an
advanced age are, on the average, in better con-
dition than females of the same age.

DAVID W. E. SMITH
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GENETICS: GENE-
ENVIRONMENT
INTERACTION

Fundamentally, the science of genetics is
concerned with the explanation of differences
among organisms. Some theories and methods
pertain to the differences among species; others
concern the individual differences among mem-
bers of the same species—the subject matter of
this section.

Historically, Mendelian genetics was categor-
ical, dealing with individual differences that
could be characterized by assignment of individ-
uals to one or another of two or three categories.
Analytic logic compared the observed categorical
status of individuals to expectations (hypotheses)
derived from Mendel’s theory. As long as catego-
ry assignment was unambiguous, it was a matter
of small concern that there might exist individual
differences within categories, derived presum-
ably from environmental sources or from genes
other than the one under examination. Enor-
mous advances in understanding the basics of in-
heritance were made from the comfortably
simple logical stance of ‘‘all and only’’ causal
analysis—all cases of a particular genotype (ge-
netic constitution) were accompanied by the par-
ticular phenotype (a measured or observed
attribute), and all cases of the phenotype oc-
curred in the presence of that genotype. There
were some puzzling exceptions, however. Some-
times, individuals who almost certainly had a
particular genotype did not display the associat-
ed phenotype. Furthermore, it was observed that
the actual manifestation of the phenotype could
vary greatly among individuals with the same
genotype (with respect to the relevant single
locus). Explanations were sought for these cases
of reduced penetrance or variable expressivity
both in terms of the effects of ‘‘modifier’’ genes
or of environmental influence on the phenotype.

The biometrical approach to inheritance
concerned phenotypic domains that were not di-
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or trichotomous but were instead continuously
distributed. Individuality was measured as vari-
ance rather than as categorical membership and
the logic underlying analysis concerned the de-
gree of phenotypic similarity of individuals of
differing degrees of biological relatedness. Ini-
tially thought to concern a fundamentally differ-
ent type of inheritance from the Mendelian, it
was shown early in the twentieth century that the
basic difference was in the effect size of the rele-
vant genetic factors. Quantitative or continuous-
ly distributed phenotypes were theorized to be
due to the collective influence of many genes
(polygenic inheritance), each of which acted ac-
cording to Mendelian rules but with individually
small effects. The statistical model of quantitative
genetics identifies both genetic and environmen-
tal sources of individuality, and partitions the
variability among individuals into components
attributable to these domains. The model also
necessarily acknowledges, by means of interac-
tion and covariance terms, the possibilities of in-
terrelationships of factors from these domains.

Thus, with respect both to classical genes of
major categorical effect and the polygenes of
quantitatively distributed phenotypes, the possi-
bility that the influences of genes are importantly
conditioned by environmental context must be
considered. This section will provide examples of
the interconnectedness of genetic and environ-
mental effects with particular reference to age
and aging, including both classical statistical in-
teraction and reciprocal influence between the
genetic and environmental domains. It is not in-
tended to be an exhaustive review, but merely to
be illustrative of the types of interaction and co-
action that can be expected as research on genet-
ic influence on aging processes advances.

Gene-environment interactions

Simply defined, gene-environment interac-
tion refers to situations in which environmental
influences have a different effect depending
upon genotype, and genetic factors have a differ-
ential effect depending upon features of the en-
vironment. Such interactions have been found in
a wide array of phenotypes in diverse organisms
across the phyletic spectrum. Particularly per-
suasive are data from experimental settings,
where different environmental circumstances
can be imposed upon groups of differing geno-
types. Numerous studies, for example, have
shown that different inbred strains of animals re-

spond differently to environmental variables
(McClearn et al.). Inbreeding is simply the mat-
ing of relatives, which has the effect of reducing
genetic heterogeneity in the offspring. Thus,
after a number of consecutive generations of in-
breeding, the animals within each inbred strain
approach the condition of being genetically iden-
tical (technically, homozygous in like state at all
loci). Because of the stochastic nature of the pro-
cess through which the homozygosity is
achieved, different strains inevitably have differ-
ent genotypes. Thus, phenotypic differences be-
tween strains tested under the same conditions
are evidence of genetic influence on the pheno-
type, even though specific genetic information
concerning the number and chromosomal loca-
tions of the relevant polygenes is unknown. Simi-
larly, strain differences in the impact of an
administered environmental variable reveal a ge-
netic basis for susceptibility to that environmen-
tal intervention.

Another genetic procedure available to the
animal model researcher is selective breeding.
Animals of a genetically heterogeneous popula-
tion are measured for a particular phenotype; a
subset of those with highest values and another
subset with lowest values are selected. The
‘‘high’’ animals are mated together, as are the
‘‘low’’ animals. If there is any heritable influence
on the phenotype, then offspring from the high-
phenotype matings should have higher pheno-
typic values than that of the entire population
from which their parents were selected, and simi-
larly, the offspring from the matings of low-
phenotype parents should have lower values. In
subsequent generations, with similar continued
selection, the increasing phenotypic separation
of the high and low lines constitutes clear evi-
dence of the existence of genetic factors affecting
the phenotype. By contrast to inbred strains, in
which the particular genotypes were simply
made homogeneous without regard to any spe-
cific phenotype, bidirectionally selected lines
represent contrasting groups in which (ideally)
all of the genetic factors promoting a high level
of phenotypic expression have been concentrat-
ed in one group and those promoting a low level
in the other group. Such lines are powerful re-
sources for testing hypotheses concerning the
physiological mechanisms through which the
genes are expressed. Both inbred strains and se-
lected lines offer evidence on gene-environment
interaction.
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Several investigators have employed selec-
tive breeding for early and late onset of repro-
duction in Drosophila in order to generate long-
lived and short-lived lines. Luckinbill and
colleagues have described a clear example of
gene-environment interaction in the course of
these selection studies. When selection is at-
tempted from an environment in which larval
density is high, the results of selection have been
positive; when larval density was thinned, how-
ever, no response to selection occurred. The first
result gives unequivocal evidence of the exis-
tence of genetic variance of the selected trait
under the crowded condition, and indicates ab-
sence of this genetic variance in the less crowded
environment.

Some of the most pertinent mammalian ex-
amples concern rodent learning. A classic exam-
ple is that of Cooper and Zubek, who assessed the
influence of different rearing environments on
the maze-learning performance of better learn-
ers and poorer learners produced by selective
breeding. Samples of animals from each line
were reared under controlled, environmentally
enriched or environmentally impoverished con-
ditions. Overall, the influence of environment
was clear, with the number of errors in the test
situation declining from the impoverished
through the control to the enriched condition.
However, the interaction with genotype was no-
table. The ‘‘bright’’ rats were adversely affected
by the impoverished environment, but were not
facilitated by the enriched one; the ‘‘dull’’ rats
were not affected by impoverishment, but were
improved substantially by enrichment. It is clear
that the results can be stated equally as (1) the ef-
fect of the genotypic differences depending on
the environment, or (2) the effect of the environ-
ment depending on the genotype.

With animals derived from a similar selective
breeding program, McGaugh and Cole added
the dimension of age. Samples of the ‘‘maze-
bright’’ and ‘‘maze-dull’’ rats were measured at
about one month and about five months of age.
The environmental feature under examination
was the degree of massing of practice during
maze learning. When the intertrial interval was
only thirty seconds, at the younger age, there
were no differences between the lines in perfor-
mance. When the intertrial interval was thirty
minutes, young bright animals performed better
than the dull animals. Interaction with sex was
also observed: Although all older animals bene-
fitted from distribution of practice, older females

of the two lines did not differ under either de-
gree of massing, but older bright males outper-
formed older dull males.

Sprott provided similar evidence from a
study of passive avoidance learning in inbred
mice. At a particular foot shock level, animals of
one strain (C57BL/6) were superior to another
(DBA/2) at five weeks of age, but were inferior at
five months of age. These illustrative results col-
lectively make it clear that the interaction of envi-
ronments and genes may not be uniform
temporally. The existence or nature of the inter-
action can change across age.

A final example of the use of inbred strains
in detecting gene-environment interaction in
phenomena of gerontological interest is the
study of Fosmire and colleagues. Motivated by
the inconsistent evidence that aluminum expo-
sure may be a risk factor for the development of
Alzheimer’s disease, these investigators exam-
ined the effect of an elevated aluminum content
in the diet of mice on brain aluminum levels. Five
different inbred strains were studied, with a con-
trol group and a treatment group within each
strain. There were different brain aluminum le-
vels among the control animals who had the reg-
ular laboratory diet, showing a heritable basis for
differential uptake of the metal under ‘‘ordi-
nary’’ conditions. When exposed to the alumi-
num enriched diet, the treatment animals of
three strains did not differ from the control ani-
mals of the same strain. One strain showed a
slight effect, and one displayed a large response,
with brain aluminum levels over three times that
of their controls. These results indicate that there
exist genetic factors that influence the physiolog-
ical processes affecting uptake and distribution
of dietary aluminum. Although this study does
not address the possible pathophysiological con-
sequences of aluminum, its heuristic value lies in
showing a genetic basis of responsitivity to envi-
ronment. By extension, we may presume that the
principle applies generally, whether the environ-
mental feature is a putative toxin or a putative
therapeutic pharmaceutical.

It will be noted that the above examples have
all concerned anonymous complexes of poly-
genes. The recent advances in characterizing the
human genome and those of other model organ-
isms have provided a potent research approach
to the individuating of some of the polygenes in
such systems, with greatly enhanced insights into
the nature of the genetic influence on quantita-
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tive traits, and also of the interaction of the genes
with environments. The large number of geno-
type markers now available make it possible to
describe the approximate location on the chro-
mosomes of genes of detectable influence on a
particular phenotype. These genes, not de-
scribed in molecular terms, are called quantita-
tive trait loci (QTLs). A remarkable demonstra-
tion of the potential of QTL analysis in gerontol-
ogy has been provided by Vieira and others, who
identified QTLs affecting longevity in popula-
tions of Drosophila maintained under five
environmental conditions: three different main-
tenance temperatures, a single heat shock expo-
sure, or restricted nutrients. The results were a
remarkable assortment of interactions. Seven-
teen QTLs were identified. One has an influence
on life span only in the high temperature envi-
ronment; another only in the starvation environ-
ment. Several are specific to one sex only, and in
only some environments. One is specific to fe-
males and the same allele that has positive influ-
ence on life span in the control environment has
a negative effect in the high temperature envi-
ronment. Another has opposite effects in males
and females in the heat-shock environment, and
one similarly has opposite effects in males and fe-
males in the high temperature environment. An
overall quantitative genetic analysis revealed that
all of the genetic variance was to be found in the
interactions of sex X genotype and environment
X genotype!

Some loci may have an influence that is sub-
stantially additive across the usually encountered
environments; others may be so sensitive as to be
influencing the phenotype in some environ-
ments but not in others, and perhaps in different
directions in different environments.

Reciprocal influence of genes and
environments

In addition to the types of interaction cited
above, there are other ways in which the effects
of genes and environments are intertwined: en-
vironments can influence gene expression, and
genes may affect the array of environments to
which an organism is exposed (or exposes itself).
These processes can lead to correlation between
genotype and environment.

The influence of environment on the expres-
sion of genes was classically demonstrated in the
operon model of Jacob and Monod, a landmark
in the history of molecular genetics. Changes in

the nutrient composition of the media of E. coli
resulted in the ‘‘turning on’’ of the organism’s
gene that produces the appropriate enzyme for
metabolism of lactose. Subsequent research on
gene regulation has revealed that the particular
genes of an organism that are being expressed
may differ from time to time, both developmen-
tally and in response to environmental factors.
There has been, for example, a burgeoning of in-
formation about the effects of various stressors
on gene expression. Described as ‘‘heat shock
genes’’ because of the early experimental situa-
tions involving brief administration of a high-
temperature environment to bacteria and Dro-
sophila, this literature now includes examples of
various environmental stresses both in vitro and
in vivo, and in several species. As a general sum-
mary, these stressors have the effect of inhibiting
the typical ongoing protein production of the
cells, and promoting the translation of genes that
produce a class of proteins that have a protective
function in the cells. The rich detail of this re-
search area complements the generalization that
has emerged from quantitative genetic analyses
in a variety of species, plant as well as animal, that
the heritability of quantitatively distributed
traits—the portion of the phenotypic variance at-
tributable to genetic differences among the or-
ganisms—is often increased under conditions of
environmental stress (Hoffman and Parsons).

It has long been appreciated that different
loci are expressed in different tissues, and that
different loci may be active at different develop-
mental periods. The observations of Rogina and
Helfand, who have described a typical life-span
pattern of expression of a particular locus in the
antennae of Drosophila, are particularly pertinent
to the conceptualization of genetic and environ-
mental influences on aging. Beginning at low le-
vels, mRNA from this locus rises to a peak at
midlife, with a subsequent decline to the initial
low levels. In different temperature environ-
ments that influence Drosophila life span, the ris-
ing and falling of the mRNA level is altered, but
the form of the function relative to the total life
span under the particular environmental cir-
cumstances is remarkably preserved. This result
can be interpreted as identifying an ‘‘intrinsic’’
pattern of gene expression over the life span, the
temporal parameters of which are strongly influ-
enced by environmental temperature. Another
age-related illustration of environments affecting
gene expression is that of Lee and colleagues,
who used a gene array of the gastrocnemius mus-
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cle of mice to describe differences in the gene ex-
pression profile at five months and thirty months
of age. Under conditions of caloric restriction,
well established as a life-extending environmen-
tal intervention, most of the described gene ex-
pression changes were prevented or delayed.

There is also a growing literature concerning
the role of genetics in determining the environ-
ment to which an organism is exposed. The field
of microhabitat selection has provided plentiful
illustration of organisms seeking environmental
circumstances most suited to some aspect of their
gene-influenced physiology. A case in point is
that of selection of environments with or without
the presence of alcohol by Drosophila larvae with
different genotypes affecting alcohol dehydroge-
nase activity (Cavener). The scope for selecting
from the array of environmental niches (or mak-
ing them) is particularly pronounced in human
beings (see Bergeman et al.).

Summary

The examples cited here make it clear that
conclusions about the effect of a genetic locus
must be interpreted cautiously. The detectability,
effect size, or even direction of effect may be
strongly contingent upon environmental circum-
stances. It is increasingly clear that the effective
genotype—those loci actually being expressed at
any given time—may change not only develop-
mentally but also relatively quickly in response to
an environmental alteration. It is equally the case
that the effect of any environmental influence
will depend upon the genotypes of the organisms
exposed to that environment. Recognition of the
scope for mutuality and reciprocity of genetic
and environmental influences is important both
for basic understanding of aging processes and
for the design and application of interventions
intended to extend life span and health span.

GERALD E. MCCLEARN

See also NUTRITION; PATHOLOGY OF AGING, HUMAN FAC-

TORS; STRESS.
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GENETICS: GENE
EXPRESSION

Genomes contain all the genetic information
needed by an organism, regardless of the cir-
cumstance or environment. Generally, however,
even single-cell organisms use only a fraction of
their genome at any time; that is, cells generally
express only a fraction of their genome at any
given time. This is especially true among the in-
dividual cells that make up multicellular organ-
isms, where cell specialization (differentiation)
dictates that only certain genes be expressed in
certain cells, and only at particular times during
the organism’s life span.

Genes and noncoding DNA

In most organisms, genes are composed of
discrete segments of DNA. Genes code for all of
the proteins and structural RNA molecules used
by cells within an organism. The coding seg-
ments of genes are often flanked by segments, or
elements, that provide regulatory information.
Regulatory elements control gene expression—
the process that produces a functional protein or
RNA molecule from the encoding DNA. Many
steps in the control of gene expression are similar
between prokaryotes (organisms, such as bacte-
ria, that lack a nucleus) and eukaryotes (organ-
isms that have a nucleus), and between simple
and complex eukaryotes, although some features
differ among these classes of organisms. Except
where noted, the discussion below focuses on
complex eukaryotes.

Regulatory DNA. Regulatory DNA includes
several types of sequence elements that dictate
when and how a gene is expressed. Among the
most important of these are the promoters—the se-
quences that direct the start of transcription (the
process that transcribes DNA into RNA; dis-
cussed below). Regulatory DNA elements also
determine under what environmental, develop-
mental, or physiological circumstances a gene is
transcribed. Regulatory elements may stimulate
or repress transcription by directly binding spe-
cific transcriptional activator or repressor pro-
teins. They may also stimulate or repress
transcription indirectly by binding proteins that
alter the compaction of the DNA, and hence the
accessibility of the promoters and other elements
to binding proteins. Promoters and some regula-
tory elements are generally within a few hundred
base pairs of the first coding segment of a gene.

Other regulatory elements, particularly those
that act indirectly, can be many thousands of base
pairs away from genes.

Chromatin. DNA is virtually never naked
(devoid of proteins) in cells. Rather, DNA in cells
is packaged into chromatin—a complex of DNA
and protein. Minimally, DNA is bound by his-
tones, proteins that form a positively charged core
around which 150 to 200 nucleotides of DNA are
wrapped. Each core histone-DNA complex de-
fines a nucleosome. Nucleosomes are separated by
short DNA segments or linkers, which are bound
by a noncore histone. Many other proteins bind
nucleosomal DNA. Some of these regulate the
higher order organization of nucleosomal DNA
into secondary coils or folded threads, which in
turn are organized into large loops, the bases of
which are anchored to the nuclear matrix. Chro-
matin loops may define domains of heterochroma-
tin, which is highly compact and relatively
inaccessible to the transcription machinery, or
euchromatin, which is relatively open and accessi-
ble to the transcription machinery.

Noncoding DNA. The coding segments of
genes (exons) are often interspersed with rela-
tively large noncoding segments (introns). In-
trons are initially transcribed into RNA but are
subsequently removed by the process of RNA
splicing. The functions of introns are not well un-
derstood, but at least some introns contain tran-
scriptional control elements. In addition, some
introns contain sequences that bind the nuclear
matrix, and hence may influence whether genes
are in heterochromatic or euchromatic chroma-
tin loops.

Complex eukaryotic genomes contain other
large DNA segments that do not encode genes.
Some of these are important structural compo-
nents of chromosomes (e.g., telomeres and cen-
tromeres). Others have no obvious structural or
regulatory role, though understanding of non-
coding DNA sequences is still very incomplete.

Flow of genetic information

Genes are transcribed into RNA by the pro-
cess of transcription. Some RNA molecules are
functional in and of themselves. Examples in-
clude the RNA components of certain enzymes
(e.g., telomerase); transfer RNA (tRNA), which
delivers amino acids to the ribosome for protein
synthesis; and ribosomal RNA (rRNA), a struc-
tural component of the ribosome. Other RNA
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Figure 1

SOURCE: Author

molecules are intermediaries in protein synthe-
sis. Such RNAs are processed in the nucleus into
messenger RNA (mRNA) molecules. mRNAs are
then exported to the cytoplasm, where they bind
ribosomes and direct synthesis of the encoded
protein by the process of translation.

Genes are expressed when their ultimate
products (RNAs or proteins) are produced.
Sometimes, genes encoding proteins are consid-
ered expressed when they are simply tran-
scribed, but it should be remembered that the
proteins, not the transcripts, are the functional
products.

Control of gene expression

Gene expression is controlled at multiple le-
vels, including transcription (initiation and elon-
gation), posttranscriptional processing, RNA

stability, RNA export and association with ribo-
somes, translation (initiation and elongation),
and posttranslational processing. Each level
tends to be highly regulated and complex. More-
over, each level requires the cooperation of both
general and cell-type-specific proteins.

Just as phenotypic differences among species
are due to differences in the genes encoded by
their genomes, differences among cell types
within an organism are largely due to differences
with which genes within a genome are tran-
scribed. The genomes of multicellular organisms
contain genes that are transcribed in all or most
cell types, as well as genes whose transcription is
confined to specific cells. From the earliest stages
of embryogenesis, transcription is confined to
only certain segments of the genome, depending
on the cell type and stage of development. Thus,
cellular differentiation—the process by which
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cells acquire and maintain specialized func-
tions—generally entails the differential activa-
tion and repression of gene transcription.
Differential gene transcription is generally regu-
lated at two broad levels.

Control by transcriptional activators and re-
pressors. All genes are transcribed by the tran-
scription machinery, which consists of a large
protein complex. The basal transcription com-
plex contains the core proteins needed to recog-
nize promoter sequences, unwind the DNA
duplex, and initiate, elongate, and terminate the
primary transcript. This complex also contains
proteins that recognize certain types of DNA
damage and can recruit proteins to repair the
transcribed DNA strand. The basal transcription
complex interacts with a large number of specific
transcriptional activators and repressors (tran-
scription factors)—regulatory proteins that bind
elements outside the immediate promoter re-
gion. These regulatory proteins, then, dictate
whether or not the basal transcription complex
initiates transcription.

Some cells express highly specialized tran-
scription factors that regulate the expression of
genes confined to that cell type or its precursors.
For example, muscle cells express specific factors
that control the transcription of genes encoding
muscle-specific proteins. Although these tran-
scription factors can stimulate muscle-specific
gene transcription in some nonmuscle cells (e.g.,
fibroblasts), they cannot activate muscle-specific
gene transcription in many other cell types.
Moreover, some cell-type-specific genes are con-
trolled by transcription factors that are expressed
by many different cell types. Thus, the presence
of specific transcriptional activators and repres-
sors alone is generally insufficient for cell-type-
specific gene transcription. In addition to the
presence of specific transcription factors, the tar-
get genes must be in an accessible chromatin
state.

Control by chromatin state and epigenetic in-
heritance. In general, genes located within het-
erochromatin are inaccessible to the transcrip-
tional machinery, and thus are not expressed,
despite the presence of specific transcriptional
activators. Such genes are said to be silenced in
order to distinguish them from unexpressed
genes in euchromatin. Unexpressed genes in eu-
chromatin remain accessible to the transcription-
al machinery, and thus can readily respond to
physiological or environmental signals. Silenced

genes, by contrast, cannot respond to external
signals unless the signal includes one to remodel
the chromatin (that is, reset the boundaries of
heterochromatin and euchromatin). Whether a
DNA segment is heterochromatic or euchromatic
is generally determined during embryogenesis.
The mechanisms that control the state of chro-
matin are incompletely understood. They in-
clude reversible changes to the DNA, such as
methylation of cytosine, as well as reversible
changes to chromatin proteins, such as acetyla-
tion of histones.

The state of chromatin is an important
mechanism for initiating and maintaining differ-
ential gene expression in multicellular organ-
isms. In adult organisms, the state of the
chromatin is generally stably and faithfully main-
tained, even though chromatin-associated pro-
teins are transiently stripped from the DNA
during the processes of replication or repair.
Thus, once the pattern of chromatin is estab-
lished in a differentiated cell, it is stably inherited
from one cell generation to the next. This form
of inheritance is termed epigenetic inheritance,
since it does not entail irreversible changes to ge-
nomic DNA.

Gene expression and aging

Age-dependent changes in the expression of
specific genes have been found in virtually all or-
ganisms and tissues that have been tested. These
changes have been found to occur at all levels,
ranging from the initiation of gene transcription
to the posttranslational modification of proteins.
In many cases, it has been difficult to decipher
which changes in gene expression are responsi-
ble for aging phenotypes, as opposed to which
changes are responses (whether adaptive or mal-
adaptive) to primary age-related changes in tis-
sues, cells, or molecules.

Despite the many age-related changes in
gene expression that have been documented,
some general principles and common themes
have emerged. First, the expression patterns of
many genes do not change with age. This fact has
been established by the use of cDNA microarrays,
which can assess the levels of mRNA correspond-
ing to hundreds or thousands of genes in a single
experiment. The microarray analyses indicate
that, at most, only a few percent of the genes ex-
pressed by a given tissue or cell type show an age-
dependent increase or decrease in mRNA levels.

Second, in many instances, aged cells or tis-
sues appear to be in a chronically stressed state.
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The origin of this stress is not clear, but may in-
clude exogenous or endogenous oxidative dam-
age or subacute inflammation. Whatever the
origin, aged cells and tissues frequently show
changes in gene expression that appear to be an
adaptive response to stress. In mouse liver, for
example, a transcription factor that activates the
expression of genes encoding acute-phase pro-
teins increases with age. The acute-phase re-
sponse is invoked when tissues are inflamed or
oxidatively stressed. Similarly, some heat-shock
proteins are modestly but constitutively elevated
in aged organisms (e.g., Drosophila), tissues (e.g.,
mouse liver), and cells (e.g., senescent human fi-
broblasts). The heat-shock response is induced
by stresses that cause damaged or misfolded pro-
teins to accumulate. The idea that some age-
related changes in gene expression are adaptive
is supported by microarray analyses of cells and
tissues from calorically restricted animals. Calo-
ric restriction extends the life span of many or-
ganisms. It also reverses some, but certainly not
all, age-related changes in gene expression.

Finally, some aged cells and tissues fail to
mount an adequate stress response and there-
fore are hypersensitive to stress-induced damage
or death. Perhaps the best example of this is the
heat-shock response. Heat and other stresses in-
duce high levels of heat-shock proteins in young
cells and tissues. In aged cells and tissues, by con-
trast, heat and other stresses fail to induce high
levels of heat-shock proteins. The heat-shock re-
sponse is due to transcriptional activation of the
heat-shock genes by a specific transcription fac-
tor. Aged tissues and cells apparently contain ad-
equate amounts of the transcription factor.
However, for reasons that are not understood,
the transcription factor fails to bind the heat-
shock gene promoter element in aged cells and
tissues.

Gene expression and life span

No single change in gene expression has yet
been shown to be responsible for limiting or ex-
tending the life span of an organism (or even a
tissue, for that matter). However, manipulation
of general regulators of gene expression has
been shown to alter life span, at least in model or-
ganisms. Perhaps the best example of this is the
SIR2 protein, which is conserved from yeast to
mammals and is responsible for the heterochro-
matic silencing of genes. In yeast, inactivation of
the SIR2 gene results in defective gene silencing,

increased illegitimate recombination at the re-
petitive loci that encode rRNAs, and a shortening
of life span. Conversely, an additional copy of the
yeast SIR2 gene, which presumably results in
more efficient silencing and suppression of re-
combination, extends yeast life span. Of greater
relevance to complex eukaryotes, an additional
copy of the SIR2 gene in the model organism
Caenorhabditis elegans, a multicellular nematode,
also extends life span. SIR2 requires NAD (nico-
tinamide adenine dinucleotide) as a cofactor.
Thus, SIR2 may act to coordinate energy utiliza-
tion, recombination, and control of gene expres-
sion, all of which may strongly influence life
span.

JUDITH CAMPISI
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GENETICS: LONGEVITY
ASSURANCE

Researchers have identified numerous lon-
gevity genes, variants of which predispose individ-
uals to a longer life span than the average for a
species (see Table 1). These gene variants, or al-
leles, may occur spontaneously in a fraction of
the natural population (e.g., human apoE2) or
they be created by researchers in laboratory or-
ganisms (e.g., mouse p66shc). A subset of longevi-
ty genes extends life span when additional copies
are introduced (e.g., worm sir-2, yeast RAS2).
The term longevity assurance gene, often used syn-
onymously with longevity gene, should not be con-
fused with premature aging (i.e., progeroid)
genes, variants of which apparently accelerate as-
pects of the aging process (e.g., mouse klotho,
human WRN). Longevity genes have been subdi-
vided into two classes. Private longevity genes in-
crease longevity only in certain lineages,
populations, or species, whereas public longevity
genes are evolutionarily conserved and increase
the longevity in a diverse group of species (Mar-
tin et al., 1996).

Why do longevity genes exist?

In the 1970s the prevailing view was that
aging was the end point of a developmental pro-
gram that served to remove older individuals
from the population. This prompted a search for
so-called death genes that dictated the aging pro-
cess. However, today most scientists believe that
there is no selection for aging and that aging is
merely a by-product of natural selection. This
new paradigm raises a question: If aging pro-
vides no selective advantage, how did longevity
genes evolve? The answer lies in the distinction
between aging and longevity. Although aging is
generally believed to be an essentially random
process, longevity is evolutionarily adaptive.

This idea was first formulated in the dispos-
able soma theory (Kirkwood and Holliday,
1979), which is based on the premise that all bio-
logical activities come at a price. If an organism
devotes resources to one activity, those resources
are no longer available for other activities. Due
to the competing priorities of reproduction, or-
ganisms can not afford to allocate the necessary

amount of resources to body (i.e., somatic) main-
tenance to ensure indefinite survival. It follows
that a species with a relatively high probability of
being killed by extrinsic forces (e.g., starvation,
disease, predation, and accidents) will have
evolved to invest heavily in reproduction, so that
its members develop rapidly and reproduce at a
young age (Kirkwood et al., 2000).

Striking the optimum balance between re-
production and survival is as important for spe-
cies as it is for individuals. During an individual’s
lifetime the environment is likely to change and,
along with it, the optimal balance between repro-
duction and somatic maintenance. The majority
of longevity genes appear to have evolved to
boost somatic maintenance during harsh times
and to increase growth and reproduction during
good times.

An important corollary of the disposable
soma theory is that the causes of aging should be
primarily species-specific (i.e., private), whereas
longevity assurance mechanisms should be
evolutionarily conserved (i.e., public). This pre-
diction has been supported by abundant experi-
mental evidence. For example, a major cause of
aging in baker’s yeast is the accumulation of
circular DNA molecules. In contrast, aging in
nematode worms is apparently due to the accu-
mulation of cellular damage caused by reactive
oxygen species. Despite their having obviously
different aging mechanisms, researchers have re-
cently identified at least two public longevity
genes that function in both organisms, SIR2/
sir2-1 and SCH9/akt-1 (Kenyon, 2001). Such find-
ings highlight the potential for experimental or-
ganisms to provide clues about human longevity,
even if their causes of aging are seemingly unre-
lated.

Human longevity genes

Although the study of longevity genes in hu-
mans is still in its infancy, there is overwhelming
evidence that the human life span has a signifi-
cant heritable component (Caurnil and Kirk-
wood, 2001). Studies of twins have suggested
that genetics accounts for up to 30 percent of the
variance in human longevity. An even stronger
relationship between genetics and longevity was
observed by analyzing the genetics of centenari-
ans and their families. In one study, the siblings
of centenarians were three to four times more
likely to reach age 100 than were siblings of non-
centenarians. Another study showed that the im-
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Table 1

SOURCE: Author

mediate ancestors of Jeanne Calment of France
(who died at the age of 122, after breaking the re-
cord for human life span) were ten times more
likely to reach age 80 than was the ancestral co-
hort (Robine and Allard, 1998).

Examination of the frequency of known gene
variants in very old individuals has led to identifi-
cation of five putative human longevity genes. A
major problem in the identification of human
longevity genes is that different studies often
reach different conclusions. Scientists generally
agree that the genes for apolipoprotein E (apoE),

angiotensin-converting enzyme (ACE), and his-
tocompatibility locus antigen (HLA-DR) are gen-
uine longevity genes (see Table 1). Genes for
superoxide dismutase 2 (SOD2) and tyrosine hy-
droxylase (TH) have also been implicated in lon-
gevity. Human genes whose association with
longevity is debated include those for cyto-
chrome P-450, certain blood coagulation factors,
and homocysteine methylation (MTHFR). In
2001, Thomas Perls, Luis Kunkel, and colleagues
reported the identification in one family of a re-
gion on human chromosome IV that predisposes
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for exceptional longevity (Puca et al., 2001).
However, the individual gene or genes responsi-
ble have not yet been identified.

There are many genes in humans whose
variants reduce life expectancy (e.g., the tumor
suppressor gene, MSH2). However, these are not
true longevity variants because they are known
only to reduce the life span, not to extend it. The
apoE gene, involved in lipoprotein metabolism,
has been found to affect longevity most consis-
tently. At least five studies have detected the
apoE-epsilon2 variant more frequently in cente-
narians than in the general population. Even so,
it has been suggested that the apoE is a not a lon-
gevity gene, but that the apoE-epsilon4 variant
causes premature death by promoting athero-
sclerosis (Gerdes et al., 2000). This matter, which
remains to be resolved, illustrates another diffi-
culty in classifying human longevity genes.

Longevity assurance genes in model
organisms

Much of what is understood about longevity
comes from studies in model organisms such as
baker’s yeast (Saccharomyces cerevisiae), nematode
worms (Caenorhabditis elegans), and fruit flies
(Drosophila melanogaster). Genetic screens for
long-lived mutants have identified numerous
longevity genes, many of which function in a con-
served signaling pathway that regulates somatic
maintenance and survival in response to envi-
ronmental stress. In many species, including C.
elegans and yeast, this regulatory pathway ap-
pears to be responsible for the longevity associat-
ed with calorie restriction.

Baker’s yeast. The aging process and its reg-
ulation are better understood for yeast than for
any other organism except, perhaps, nematode
worms. There are two ways to define longevity in
budding yeast. The more common measure is re-
plicative life span, which is the number of off-
spring, or daughter cells, that a mother cell
produces before she dies. Chronological life span
is the length of time a population of nondividing
yeast cells remains viable when deprived of nutri-
ents. More than twelve yeast longevity genes
have been identified. Most of these affect replica-
tive life span, including genes for a sugar-
processing enzyme, hexokinase 1 (HXK1); cyclic
adenosine monophosphate production (CDC25);
and the silent information regulator 2 (SIR2)
(Defossez et al., 2001). Variants of these genes
extend life span up to twofold by mimicking the
effect of low food supply.

Unlike other model organisms, the precise
mechanism by which many yeast longevity genes
extend life span is known. In 1997, David Sin-
clair and Leonard Guarente discovered that cir-
cular DNA molecules known as ERCs are a
primary cause of yeast aging (Sinclair and Guar-
ente, 1997). ERCs are excised from the ribosomal
DNA (a highly repetitive region of the yeast ge-
nome) by homologous DNA recombination
about midway through a yeast cell’s life span.
ERCs then replicate each cell cycle until they
reach toxic quantities (about one thousand per
cell). The variants of most longevity genes that
extend replicative life span (e.g., HXK2, SIR2,
CDC25, FOB1, and NPT1) do so by stabilizing the
ribosomal DNA locus, thus delaying the forma-
tion of ERCs.

One of the most interesting yeast longevity
genes is SIR2. In 1999, Guarente and colleagues
discovered that cells with additional copies of
SIR2 enjoy a life span extension of 30 percent
(Kaeberlein et al., 1999). SIR2 binds at various
regions of the genome, including the ribosomal
DNA, where it suppresses the formation of ERCs.
SIR2 has been shown to encode a type of enzyme
known as histone deacetylase (HDAC). HDACs
rearrange DNA into a more compact chromatin
structure. SIR2 activity is dependent on the avail-
ability of a key metabolite, nicotinamide adenine
dinucleotide, which may explain how metabolic
activity is coupled to longevity in this organism.

Longevity genes that regulate chronological
life span include the gene for adenylate cyclase
(CYR1) and a protein kinase signaling protein
(SCH9) (Longo, 1999). Deletion of either of these
genes increases resistance to oxidants and ex-
tends life span by up to threefold. SCH9 is con-
sidered a public longevity gene because a related
worm gene, akt-1, also regulates life span and
stress resistance in that organism.

Nematode worms. In 1988, Thomas John-
son and colleagues isolated the longevity gene
age-1 from the nematode worm C. elegans, the
first from any species. Mutations in age-1 extend
life span by about 50 percent. In 1993, Cynthia
Kenyon and colleagues showed that worm life
span could be doubled by mutating a gene called
daf-2. More than ten longevity genes have now
been identified in C. elegans (Braeckman et al.,
2001).

The life cycle of C. elegans comprises four lar-
val stages prior to the adult stage. In harsh condi-
tions such as starvation or crowding, larvae often

GENETICS: LONGEVITY ASSURANCE 551



enter a developmentally arrested but resistant
form called dauer. The majority of longevity
genes in C. elegans encode components of an in-
sulin-like growth factor (IGF-1) signaling path-
way that regulates dauer development (see Table
1). Loss-of-function mutations in dauer forma-
tion (daf) genes extend the life span by allowing
worms to reach maturity and retain some of the
traits of dauers, including resistance to heat and
oxidative stress.

Not all longevity genes in C. elegans are asso-
ciated with loss-of-function mutations. The C. ele-
gans sir-2 gene is a relative of the yeast SIR2
longevity gene. In 2001, Tissenbaum and Guar-
ente reported that additional copies of sir-2 ex-
tended life span in worms by 30 percent. This
extension did not occur when the daf-16 gene
was mutated, which suggests that sir-2 regulates
the dauer pathway via daf-16. Sir-2 is now con-
sidered a significant public longevity gene whose
relatives likely regulate longevity in a variety of
organisms (Kenyon, 2001).

Certain variants of another C. elegans gene,
clk-1, slow development and extend life span up
to 50 percent (Wong et al., 1995). Worms engi-
neered to possess longevity variants of both clk-1
and daf-2 live up to five times longer than nor-
mal. The clk-1 gene is implicated in the biosyn-
thesis of coenzyme Q, a component of the
mitochondrial electron transport chain. The
electron transport chain is a primary source of
free radicals that can damage DNA, lipids, and
proteins. It was originally thought that clk-1 in-
creased longevity by reducing free radicals, but
recent findings suggest that increased longevity
may be attributable to the increased expression
of a catalase gene, ctl-1, that helps detoxify free
radicals (Taub et al., 1999).

Fruit flies. The fruit fly Drosophila melano-
gaster has been used since the 1970s to study the
relationship between genetics and longevity, but
only recently has there been a concerted effort to
identify individual longevity genes in this organ-
ism. During winter, Drosophila egg development
is arrested by downregulating the production of
juvenile hormone, which, like worm develop-
ment, appears to be regulated by an insulin-like
growth factor (IGF) signaling pathway (Gems
and Partridge, 2001). Mutations in the insulin re-
ceptor substrate (IRS) gene, chico, and in the in-
sulin/IGF-1 receptor (InR) gene allow flies to live
up to 80 percent longer than normal by appar-
ently invoking diapausal survival mechanisms.

In Drosophila, the insulin/IGF-1 pathway also reg-
ulates body size, and many long-lived mutants
are small. It is not yet known how the other two
Drosophila longevity genes, indy (I’m not dead yet)
and methusela, extend life span.

Mice. Although large-scale genetic screens
for long-lived mice have not been undertaken
because of the cost and labor involved, some lon-
gevity mutants have identified in preexisting lab-
oratory stocks of mice, some of which live 60
percent longer than normal mice (Bartke et al.,
2001). Snell and Ames dwarf strains of mice are
both long-lived and carry spontaneous mutations
in the Pit-1 and Prop-1 genes, respectively, which
are required for the proper development of pitu-
itary cells that produce growth hormone, prolac-
tin, and thyroid hormone, among others. Two
other long-lived mouse strains have defects in
growth hormone metabolism (i.e., little mice and
mice with a targeted disruption of the growth ho-
mone receptor gene). All of these mice are small
and have very low levels of insulin-like growth
factor 1 (IGF-1), which has prompted specula-
tion that an insulin/IGF-1 signaling pathway reg-
ulates body size and longevity in mice, as it does
in flies.

In 1999, Pier Giuseppe Pelicci and col-
leagues reported that mice lacking the p66shc

gene are not small but live one-third longer than
normal animals (Migliaccio et al., 1999). p66shc

encodes a signaling protein that promotes cell
death after environmental stress and also seems
to promote metabolic activities that generate free
radicals.

Implications
The fact that similar pathways regulate lon-

gevity in organisms as diverse as flies and mice
raises the possibility that humans also possess
such a pathway. If they do, there will be an op-
portunity to develop small compounds that can
alter this pathway and possibly delay the onset of
age-associated diseases. The greatest obstacle to
developing any drug that delays aging is the
great length of time it will take to determine its
efficacy. At least the discovery that single gene
mutations can dramatically increase longevity
makes it feasible that one day such drugs will be
developed.

DAVID A. SINCLAIR

See also CELLULAR AGING; CENTENARIANS; GENETICS:
GENE EXPRESSION; LONGEVITY: SELECTION; MOLECULAR
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GENETICS: PARENTAL
INFLUENCE

Studies examining the factors that affect both
longevity and the diseases associated with aging
have traditionally focused on the interaction of
inheritance (genetics) and lifestyle (environ-
ment) on adults. Specific genetic backgrounds
have been demonstrated to be risk factors for dis-
eases that occur later in adult life, such as some
types of cancers and neurodegenerative diseases.
Similarly, certain environmental factors, such as
a poor diet, have also been demonstrated to have
detrimental physiological effects, leading to an
increased incidence of strokes, diabetes, heart
disease, or other maladies. Conversely, certain
interventions, such as caloric restriction in adult
animals, can dramatically extend longevity.
However, while the impact of genetics and envi-
ronment on the occurrence of age-related pro-
cesses has been extensively studied in adults, the
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impact of these factors during early developmen-
tal events is not so well known. For example, is
it possible that parental age at conception can
have an influence on the course of aging in the
succeeding generation? Can an environmental
effect, such as malnutrition, have permanent
consequences on offspring if it occurs during or
immediately after gestation? What, in fact, are
the ramifications of parental age and maternal
nutrition on disease and longevity in offspring,
and what potential mechanisms underlie these
effects?

Parental age

Retrospective studies have reported that
older parentage can adversely affect aging in off-
spring, with some studies reporting stronger
contributions from either maternal or paternal
sources. For example, in a report by Leonid
Gavrilov and colleagues in 1997, analysis of re-
cords of European aristocracy revealed that fe-
male offspring of older fathers had a significantly
reduced life span. Because the effect was related
to a paternal source and only influenced female
offspring, mutations inherited via the paternal
X-chromosome were suspected. As reviewed by
Juan Tarin and colleagues in 1998, there are also
several diseases associated with older paternal
age, including Wilms’ tumor, Apert’s syndrome,
and Marfan’s syndrome, among others. Gwen
McIntosh, in a 1995 study that controlled for ma-
ternal age and known chromosomal abnormali-
ties, found an increased incidence of birth defects
as a function of increasing paternal age. Older
paternal age has also recently been associated
with an increased incidence of prostate cancer
and brain cancer. It has been conjectured in the
copy error hypothesis of L. S. Penrose that sperma-
tozoa are more prone to mutations than oocytes,
due to the larger number of divisions they have
undergone with age. A review by Crow reports
that DNA duplication during gametogenesis is
the period when mutations most readily occur.

Aging of female oocyte stocks can also have
an effect on the appearance of disease in adult
offspring. One of the more familiar circum-
stances is an aberration in chromosome number,
known as aneuploidy, which can cause severe de-
velopmental problems and compromise life
span. Many cases are manifested as trisomy,
where three copies of a chromosome (instead of
the normal two) occur with increased frequency
with advancing maternal age. For example,

Down syndrome (trisomy 21), which results in
short stature, mental deficiencies, physiological
problems, and a shortened life span, is caused by
maternal problems in chromosome separation
(nondisjunction), resulting in the appearance of
an extra chromosome 21. Trisomy of other chro-
mosomes also occurs in lesser frequencies in
newborns, such as chromosome 18 (Edwards’
syndrome) and chromosome 13 (Patau’s syn-
drome). In the majority of cases, nondisjunction
of maternal origin appears to be responsible for
the trisomic condition, although a small percent-
age of cases involve the paternal source.

Maternal nutrition

The study of long-term effects of maternal
nutrition on offspring has a rich and extensive
history. The hypothesis, referred to as fetal ori-
gins, fetal programming, or metabolic imprinting, ad-
dresses the permanent effect that maternal
undernutrition may have on physiological sys-
tems in the offspring, reportedly affecting glu-
cose regulation, lipid metabolism, cardiovascular
disease, blood pressure, and obesity. Human
studies on the imprinting effect have been con-
ducted retrospectively, utilizing records to estab-
lish vital statistics on newborns. Aspects of health,
physiological fitness, and mortality in newborns
were followed up many years later, during adult-
hood. Studies on men born in Herefordshire,
England, demonstrated that those with the low-
est birth weights were more likely to have higher
mortality rates from coronary heart disease. Sim-
ilarly, low-birth-weight males were more likely to
develop noninsulin-dependent diabetes and im-
paired glucose tolerance, inferring that low-
birth-weight babies were deprived nutritionally
during development. Data from the Dutch fam-
ine of World War II, which resulted in maternal
malnutrition, more directly tested gestational
malnutrition and demonstrated that glucose tol-
erance was indeed decreased years later in sur-
viving adults.

Epidemiological studies are limited by their
retrospective nature, especially over issues of
controls, sampling bias, and concerns over ad-
justment for confounding factors. In attempts to
address some of these concerns, animal studies
have been conducted, and in some cases they
have supported the fetal origins hypothesis on is-
sues of body composition, cardiovascular disease,
and glucose tolerance. However, animal studies
must be interpreted with caution, due to ques-
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tions of species differences in the expression of
pathology. Given the large collection of human
and animal data on the subject, the fetal origins
hypothesis remains topical, though it requires
additional research to test its accuracy.

While many of these hypotheses will require
elucidation through future study, new technolo-
gy will greatly assist in the process. Previous
studies have also suggested areas of research to
help test fetal programming, such as permanent
modification of gene expression and alterations
in cell number. Epigenetic mechanisms, where
heritable changes in gene function occur without
changes in DNA sequence, provide another in-
teresting mechanism by which fetal program-
ming can occur. Finally, the techniques of in vitro
fertilization with gametes from older parents, as
well as cloning of differentiated adult cells, may
provide new information on the effect of early
development on aging in successive generations
and help discern the role of genetics and envi-
ronment on these complex issues.

STEVEN KOHAMA

See also GENETICS; LONGEVITY: REPRODUCTION; MUTA-

TION.
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GENETICS: TUMOR
SUPPRESSION

Long-lived organisms have had to evolve
mechanisms to suppress the development of can-
cer. These mechanisms are termed tumor suppres-
sion mechanisms, and the genes that control them
are termed tumor suppressor genes. Tumor sup-
pressor genes promote the development of can-
cer when they are lost or inactivated.

Many genes have been shown to function as
tumor suppressors. Most participate in normal
cellular and developmental processes, where the
proteins they encode act to inhibit cell prolifera-
tion or promote differentiation or apoptosis.
Tumor suppressors also play important regula-
tory and functional roles in the sensing and re-
pairing of DNA damage, and in the responses to
DNA damage; namely, cellular senescence and
apoptosis.

Proteins encoded by tumor suppressor genes
include growth-inhibitory cytokines and their re-
ceptors, such as some members of the TGF-β
(transforming growth factor-beta) family and
their transmembrane receptors. They also in-
clude transmembrane proteins such as E-
cadherin, which organizes cells in epithelial tis-
sues and promotes their differentiation. Some
nuclear receptors, such as some of those that
bind retinoic acid (retinoic acid receptors, or
RARs), can also act as tumor suppressors. In ad-
dition, proteins that transduce growth-inhibitory
signals, such as those that transduce TGF-β and
related signals, as well as transcriptional regula-
tors that respond to growth-inhibitory signals,
such as the retinoblastoma susceptibility protein
(pRB), can be tumor suppressors. Pro-apoptotic
proteins comprise another class of tumor sup-
pressors—one example is BAX, which stimulates
the opening of the mitochondrial permeability
pore, a prelude to apoptosis. Finally, proteins
that sense or regulate the repair of DNA damage

GENETICS: TUMOR SUPPRESSION 555



or that control the cellular response to DNA
damage can be tumor suppressors. Examples in-
clude ATM (ataxia telangiectasia mutated), a
protein kinase that transduces damage signals to
p53, and p53 itself, a transcription factor that in-
duces either cellular senescence, apoptosis, or
cell-cycle arrest and DNA repair.

Loss or inactivation of tumor suppressor
genes can occur by genetic (necessarily heredi-
tary) or epigenetic (not necessarily hereditary)
mechanisms. Genetic mechanisms include dele-
terious mutations or deletion of all or part of the
gene. Epigenetic mechanisms include gene si-
lencing, as well as any change in synthesis, degra-
dation, localization, or interaction that prevents
the gene product from functioning. Because can-
cer phenotypes generally result from loss of
tumor suppressor gene functions, oncogenic mu-
tations in these genes tend to be recessive, that is,
both gene copies must be inactivated before cell
behavior is affected.

Because many tumor suppressors function
in normal cellular and developmental processes,
they tend to be key participants in pathways that
control cell growth, death, differentiation, and/
or repair.

Two of the most important tumor suppres-
sor pathways are those controlled by the RB and
TP53 genes, which encode the pRB and p53 pro-
teins, respectively. Most, if not all, cancers harbor
mutations in either the pRB or p53 pathway, or
in both.

Both pRB and p53 regulate the transcription
of other genes; pRB does so indirectly by binding
and regulating transcription factors or transcrip-
tion modulators. It also inhibits cell-cycle pro-
gression, largely by repressing the activity of
E2F, a transcription factor that induces the ex-
pression of genes needed for DNA replication.
By contrast, p53 is a direct transcription factor
that induces the expression of cell-cycle inhibi-
tors in response to DNA damage. Consistent with
their key roles in tumor suppressor pathways,
pRB and p53 are controlled by upstream regu-
lators, and their activities are mediated by
downstream effectors. Examples of upstream
regulators are p16, which inhibits the cyclin-
dependent protein kinase that phosphorylates
and inactivates pRB; and ATM, which phospho-
rylates and activates p53. Examples of down-
stream mediators are E2F, the transcription
factor that is blocked by pRB; and p21, the cy-
clin-dependent kinase inhibitor whose transcrip-
tion is induced by p53.

Oncogenic mutations in pRB tend to be dele-
tions, typical for tumor suppressor genes. By
contrast, although some p53 mutations are dele-
tions, many cancer cells harbor point mutations
in p53. These point mutations alter its functions
as a transcription factor, and are dominant.

Tumor suppressor genes are generally iden-
tified by their ability to increase the incidence of
cancer when one or both copies are defective in
the germline, and by their consistent absence in
malignant tumors.

Germ-line tumor suppressor gene mutations
are rare, and generally heterozygous (only one
allele is mutant). This is because, although homo-
zygous mutations favor the growth and/or sur-
vival of cancer cells, they are often lethal during
embryogenesis. For example, mice lacking both
RB genes do not survive to birth, whereas mice
carrying one mutant and one wild-type (normal)
RB allele develop normally but die of cancer at
an early age. The tumors invariably show loss of
the wild-type allele, indicating that once develop-
ment is complete, loss of pRB results in cancer.
This is also true in humans—children with one
defective and one normal RB allele are normal
at birth. However, they have a high incidence of
childhood retinoblastoma and other tumors, and
the tumors inevitablty have lost the wild-type al-
lele.

Most cancers, of course, develop in organ-
isms with a genetically normal germ line. None-
theless, tumors generally harbor loss or
inactivation of both copies of tumor suppressor
genes. One reason that most cancers develop rel-
atively late in life is that it takes time for muta-
tions to develop in both tumor suppressor genes
within a single cell.

Not all tumor suppressor genes are critical
for normal development. Rather, some tumor
suppressors appear to act primarily to suppress
the development of cancer during adulthood.
For example, genetically engineered mice that
completely lack p16 develop normally, but die of
cancer during young adulthood. Similarly, mice
completely deficient in p53 develop normally,
but develop cancer at an early age. When only
one p16 or p53 gene is deleted, cancer incidence
is lower than in animals that lack both genes, but
higher than in wild-type animals. Tumors that
develop in these animals invariably lose the re-
maining gene or, in the case of p53, acquire a
dominant mutation in it. Tumor suppressor
genes of this type, then, appear to act as longevity
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assurance genes. That is, they act to prevent the
development of cancer during young adulthood
or the peak of reproductive fitness. It is not sur-
prising that tumor suppressors of this type also
tend to be critical regulators of apoptosis and/or
cellular senescence. Cellular senescence and
apoptosis are potent tumor suppression mecha-
nisms in mammals that also appear to play im-
portant role in the development of aging
phenotypes.

JUDITH CAMPISI
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GERIATRIC ASSESSMENT
UNIT

When older adults experience changes in
their thinking or judgment, their ability to care
for their personal or household needs, finances,
or physical health, the whole person is negatively
changed. Geriatric assessment units (GAUs) can
respond with a perspective from the specialty of
aging when one or more of these major areas de-
clines. Most GAUs can provide services for older
adults in response to at least one of the following
three scenarios: (1) when there are multiple
medical problems or changes in ability to live in-
dependently; (2) because of changes in a variety
of age-related areas the older adult would benefit
from seeing a variety of specialists who focus on
aging; and (3) when an older adult requires a fo-
cused evaluation and personal care plan.

GAUs cooperate with the patient’s primary
care physician to put the GAU’s medical care
plan into practice. GAUs also make referrals for
services and follow-up with the older adult over
time.

Generally, a concerned family member
makes the GAU appointment. This concerned

family member or another individual who knows
the older adult well usually attends the appoint-
ment. A careful history and description of the
present changes help to focus the appointment
on the older adult’s main problem. Older adults
often come to the GAU because family members
want to be certain that everything possible is
being done to help their older family member
live comfortably. The reasons for a GAU ap-
pointment may also include questions regarding
the older adult’s diagnosis, memory loss, depres-
sion, and decline in their ability to care for them-
selves; questions if the older adult needs in-home
services or relocation into an assisted living or
nursing home setting; confusion regarding mul-
tiple medical problems; behavior changes; wor-
ries about different effects of taking many
medications; and the family’s need for education
to work with these changes of aging. Increasing-
ly, GAU services are requested to provide an
opinion regarding the older adult’s judgment
and decision-making abilities in legal cases.

The GAU appointment is usually a new ex-
perience for older adults and their family mem-
bers. Most people have experienced short
medical evaluations at some point during their
lives. In contrast, the GAU often requires several
hours or several long appointments to gather the
information needed to gain a full picture of the
older adult’s situation. The GAU generally uses
an interdisciplinary team of professionals from
different training background. This team usually
includes a nurse, social worker, and physician
who are specifically trained in working with
older adults. The appointment and the interdis-
ciplinary team are costly. These special features
of the GAU threaten its very future because poli-
cy makers, Medicare, Medicaid, and private in-
surance companies often fail to recognize the
long-term benefit of these services.

The GAU appointment is generally divided
into two parts. The medical team meets privately
with the family to learn about their concerns,
past medical history, and the older adult’s ability
to care for himself in his present living situation.
At the same time, the nurse or social worker
meets with the older adult to obtain his or her
perception of how the older adult is feeling or
getting along at home. In addition, short memo-
ry tests and questions regarding mental health is-
sues may be reviewed with the older adult. Next,
the interdisciplinary team introduces the physi-
cian, who conducts a physical examination. Dur-
ing this time family members receive from the
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nurse or social worker the testing results that
provide appreciated education and explanations
for the changes in thinking or behavior by the
older adult. Suggestions for providing a safe en-
vironment for the older adult are reviewed.
These discussions often lead to suggested com-
promises in both the family’s and the older
adult’s routine. Family members are encouraged
to make personal notes of service referral infor-
mation and a diary of the changes seen in their
older family member. The nurse or social worker
may also review a family tree to explore addition-
al available sources of personal care and support
for the older adult, the health of the patient’s
family members, or causes of death among family
members. GAU appointments generally con-
clude with a family conference that included the
professional team’s review of what was learned
and recommended for the older adult. Referrals
to additional specialists in physical therapy, occu-
pational therapy, nutrition, ministry, pharmacy,
as well as community resources are made to meet
the different needs of the older adult. Every ef-
fort is made to involve the older adult in any sug-
gested plans.

Special geriatric assessment unit locations

Outpatient clinic. Community-based outpa-
tient clinics often provide easy access for older
adults. Services such as X-ray and laboratory test-
ing are readily available. It appears that some
older adults try harder on memory testing in a
clinic-type setting.

Inpatient hospital. Being assessed while
hospitalized makes it more difficult for patients
to perform at their best since they are already ill.
However, all medical services, including labora-
tory testing and relevant professionals, are avail-
able to help make a diagnosis.

Senior housing communities. Providing a
GAU within a housing community for older
adults provides a comfortable relaxed environ-
ment and eliminates transportation problems.
The professional team often coordinates easily
with home health care services and is aware of
the older adult’s home environment and thus
can better recommend needed in-home care ser-
vices.

In summary, GAUs review with focused con-
sideration the older adult’s entire health and liv-
ing situation. Mental health professionals are
then able to plan a course of action with the older

adult, the family, and primary care doctors, in-
suring the best possible health, continued inde-
pendence and, hopefully, avoidance of health
crises.

IRENE MOORE
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GERIATRIC EVALUATION
AND MANAGEMENT

See GERIATRIC ASSESSMENT UNIT; GERIATRIC MEDICINE

GERIATRIC MEDICINE
Geriatric medicine is the study and practice

of the medical care of older adults. In the En-
glish-speaking world the development of geriat-
ric medicine as a specialty traces its roots to
Marjorie Warren in England, in the 1930s. The
term ‘‘geriatrics’’ was coined in 1909 by an Amer-
ican, I. L. Nascher, who was struck by parallels
with the care of children, pediatrics.

Around the world a number of models of
geriatric medicine are practiced, but three pre-
dominate. One model, common in the United
Kingdom, views geriatric medicine as the com-
prehensive care of the sick who are over the age
of seventy-five years. This care is specialty-based
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and organized in consultation with family doc-
tors whose practice includes older adults. A sec-
ond model is similarly directed toward all people
over a particular age (some recommend cutoffs
at sixty-five, others seventy or seventy-five), but
with the roots of the discipline in primary care.
A third model does not use an age cutoff, but de-
fines geriatric medicine as the subspecialty care
of older adults who are frail. In this context, frail-
ty is generally understood as having multiple, in-
teracting medical and social problems, and
geriatric medicine is seen as an alternative to spe-
cialties and subspecialties in which care is more
focused on the problems of an organ system.

Geriatric medicine is typically contrasted
with gerontology, which is the study of phenom-
ena associated with aging. Gerontology is further
distinguished by type, such as biological geron-
tology, social gerontology, and so on. Often the
distinction between clinical gerontology and ger-
iatric medicine is more apparent than real, and
the two terms are commonly used interchange-
ably.

The practitioner of geriatric medicine is
commonly referred to as a geriatrician, and the
formal use of this term is commonly restricted,
often by legislation, to people with additional
qualifications in geriatric medicine. The work of
the geriatrician is carried out in a number of con-
texts, some of which are increasingly unique to
the specialty. The places in which geriatricians
work include acute care hospital wards, where a
multidisciplinary approach is promoted. Such
wards commonly are called geriatric assessment
units, or acute care of the elderly units, or geriat-
ric evaluation and management services, to indi-
cate that their focus is more than the medical
aspects of care. Such wards emphasize patients’
mobility and ability to care for themselves and
the social aspects of medical problems. Rehabili-
tation wards are another common setting for ger-
iatricians, again with an emphasis on integrated,
multidisciplinary care. Such focus is also found in
geriatric ambulatory care clinics, which serve pa-
tients who have acute problems but do not re-
quire hospital admission.

The more specialized locales of a geriatri-
cian’s practice are geriatric day hospitals and
care given in the home. The day hospital has as
its focus frail older adults who are able to walk.
They commonly attend day hospitals two or
three days a week for about six hours a day. At-
tendance normally is over fairly short and well-

defined periods, anywhere from a few weeks to
no more than three months. The day hospital
particularly targets frail older adults who require
investigations that they may not be able to with-
stand in the compressed time frame of a hospital
stay. Typically, those who attend day hospitals
have at least two active problems requiring help
from any of the disciplines (geriatric medicine,
nursing, physiotherapy, occupational therapy,
social work, and others) that are represented by
the day hospital team.

Geriatricians are among the few specialists
who routinely make house calls, and it would not
be uncommon for about 10 percent of all geriat-
ric consultations to be carried out in the patient’s
own home. Indeed, some services seek to see
people exclusively in their own homes. House
calls require that solutions of patients’ problems
be tailored to their environments. By contrast, it
is possible, when seeing patients in other settings,
to propose therapies that are infeasible in the pa-
tient’s own home. The special skills of the geria-
trician include not just competence in the
internal medicine of old age, but also the ability
to recognize that frail older adults have complex
problems. Complex problems are not amenable
to single interventions. With complex problems
it is not possible to do one thing without taking
into account how that might affect other aspects
of care. Complexity can range from the need to
take into account that treatment for one problem
(e.g., a nonsteroidal anti-inflammatory drug for
active arthritis) may exacerbate another problem
(e.g., congestive heart failure). Equally, some op-
tions that are quite feasible for some patients are
infeasible for other patients in different social cir-
cumstances. The ability to address these prob-
lems is formalized in a process known as
comprehensive geriatric assessment, and is at the
root of what the geriatrician does.

Historically, within medicine, geriatric medi-
cine has not been seen as a glamorous specialty,
and recruitment of physicians into the area
sometimes can be difficult. Nevertheless, those
who practice geriatric medicine typically find
that it is an intellectually stimulating and emo-
tionally rewarding specialty well suited to physi-
cians who like to maintain an interest in the
whole person.

KENNETH ROCKWOOD
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GERIATRIC PSYCHIATRY
Geriatric psychiatry is the branch of clinical

medicine dedicated to the study and the care of
mental disorders in older adults. Such disorders
include depression, dementia, delirium, other
forms of cognitive impairment and behavioral
disturbances, psychosis, anxiety, substance
abuse, and sleep disorders. Some of these prob-
lems may have come on only in the later years;
others may have begun in middle age or even
have been lifelong. Their causes can range from
brain diseases, to diseases or conditions of other
parts of the body, to adjustment problems or
other emotional/psychological problems. The
treatment of these problems begins with the
proper diagnosis, and requires not just expertise
in geriatric psychiatry but also knowledge of ger-
iatric medicine, neurology, gerontology, abnor-
mal psychology, and psychopharmacology.
Often a multidisciplinary approach is needed, in-
volving coordination and teamwork among the
primary care physician, psychiatrists, and other
specialists.

Research in geriatric psychiatry and related
fields focuses on elucidating the epidemiology
(how conditions are distributed throughout the
population), genetics (inheritance), risk and pro-
tective factors, etiology (causal factors), patho-
physiology (how the different conditions develop
and progress within the body/brain), symptom-
atology (how different people manifest the con-
ditions), and treatment of mental disorders and
psychiatric syndromes that are common in late
life. Such research includes identifying genetic
risk factors for Alzheimer’s disease, and develop-
ing new drugs for the safe and effective treat-
ment of depression.

Geriatric psychiatrists are physicians who
have completed four years of specialty training in

general psychiatry after receiving their M.D. or
D.O. degree, followed by at least one additional
year of clinical training in geriatric psychiatry. At
the completion of their clinical training (typically
nine years beyond college), geriatric psychiatrists
can become board-certified in psychiatry with
added qualifications in geriatric psychiatry. Geri-
atric psychiatrists diagnose and treat their pa-
tients in a variety of practice settings. They see
patients admitted to general and psychiatric hos-
pitals on units specializing in the care of older pa-
tients suffering from mental disorders. They
provide consultation to primary care physicians
and medical specialists regarding their older pa-
tients who present with psychiatric symptoms.
They take care of older outpatients whom they
treat with psychotropic medications or psycho-
therapy in clinics and private offices. They di-
rectly manage or provide consultation on
residents of nursing homes and other long-term
care facilities. Since most older patients with
mental disorders also suffer from physical illness-
es, geriatric psychiatrists are particularly attuned
to the multiple interactions between concurrent
mental and physical problems. Some of the life
transitions to which older adults must adjust can
be stressful and cause coping difficulties, which
in turn can lead to more significant problems.

Since the 1950s, through their clinical and
research work differentiating ‘‘normal aging’’
from late-life mental disorders, geriatric psychia-
trists have contributed to the understanding that
the majority of older people are cognitively intact
and well adjusted, and they enjoy life. Converse-
ly, ‘‘senility’’ (i.e., dementia), depression, and be-
havioral disturbances occurring late in life are
caused by diseases that can be prevented and
treated.

BENOIT H. MULSANT, M.D.
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GERONTOCRACY
More than any other topic in historical ger-

ontology, gerontocracy forces us to distinguish
between valid representations and stereotypic
images of age and aging, past and present. Our
presumptions about the powers ascribed to long
life must be tested in light of what we know today
about age-grading in various networks as well as
the impact of demographic aging on social
norms and societal institutions.

There is abundant evidence to corroborate
that gerontocracies—literally, rule by the old
ones—existed in ancient times. Compared to
today, there were few elders centuries ago. Sur-
viving to one’s first birthday was an achievement.
One became ‘‘middle aged’’ in the second, not
the third, quarter of life. Gray hairs were vener-
ated as icons for attaining advanced ages and for
the wisdom that presumably accrued from a rich
lifetime of experiences. Knowledge was power.
So was the accumulation of wealth (largely
through land holdings in agrarian settings, and
through commercial wealth in urban areas) that
might tantalizingly be dangled before a rising
generation who would have to pay obeisance
until it, in due course, came of age. Intergenera-
tional tensions are not novel.

So when did old men dominate society? We
know that a gerousia, a council of elders that in-
cluded only men over sixty, presided over belli-
cose Sparta. In the Laws, Plato discouraged
public service before age fifty. The name of the
Roman Senate derives from senex, or old. Even if
we question the ages at which patriarchs such as
Seth, Enoch, and Methusaleh died, Hebrew
Scripture in many passages (including the Ten
Commandments) attributes long life with virtue.
The elders of Israel’s twelve tribes were usually
described as very old.

Other signs of gerontocracies dot the histori-
cal landscape. Sixty was the age in medieval En-
gland at which workers became exempt from
compulsory labor or military service. Sixty was
the average age of the nine men consecrated to
be archbishops of Canterbury in the seventeenth
century; they died in office at an average age of
seventy-three. Ella, Countess of Salisbury,
founded a nunnery after she became a widow,

and stepped down as abbess at age sixty-eight. In
addition, cross-cultural analyses have brought to
light recent examples of gerontocracies. Anthro-
pologists have offered ethnographic studies of
tribes in East Africa and villages in southeast Asia
in which one’s relative standing in a community
is primarily reckoned in terms of years, which
count for more than even collateral kin ties,
number of offspring, or the net value of posses-
sions.

We must be sensitive to the class and gender
biases in all these data. Life expectancy at birth
was below forty before the twentieth century. It
is reasonable to hypothesize that only those who
could afford a balanced diet (though not so rich
as to cause gout) and avoid back-breaking work
(but not so leisurely an existence as to preclude
the daily exercise that keeps one limber) could
live until their prime. Only those fortunate
enough to reach adolescence had any prospects
(and then, only with continued good luck) of at-
taining a ‘‘green old age’’ that made their vital
aging integral to the life of the community. Few
women past sixty—only exceptionally wealthy
widows, daughters of royalty, or indomitable in-
tellects—would have commanded the same de-
gree of power and influence as men of their
cohort. Men with endowments ran gerontocra-
cies.

For that reason, we may actually have wit-
nessed more instances of gerontocracy since
World War II than before that critical turning
point in history. Life expectancies at birth and
even at age forty have risen significantly in this
century, thus creating a larger pool of older men
who potentially can control the political, eco-
nomic, and social institutions of a given society.
Old men ruled the Soviet Union before its de-
mise. These rulers by and large were bureaucrats
wily enough to survive purges in their middle
age and conservative enough to maintain control
over the levers of power as one cohort gave way
to the next. (Some claim that the system worked
to its own disadvantage: Russia’s gerontocracy
became sclerotic.) Communist China also en-
tered the modern era under the rule of succes-
sive cadres of men and women over sixty.

That youth ruled early America is hardly
surprising since the median age in 1790 in the
United States was sixteen. Yet the Constitution
gave preference to mature leaders: one had to be
twenty-five to run for Congress, thirty to become
a senator, thirty-five to be elected president. Old
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men dominated Native American tribal councils.
Elders determined who could marry whom and
other social activities in slave quarters. Before the
twentieth century older American men tended to
manage the firms and farms that they had built
over the course of their lives. Only infirmity or
superannuation forced them to transfer power.

The United States has institutionalized the
powers of age in at least two of its three branches
of national government. Supreme Court justices
have always served for life: few have been tapped
for the highest bench before the age of fifty-five.
Most then serve for decades. Towards the end of
the nineteenth century, moreover, both houses
of Congress adopted a ‘‘seniority’’ system which
made long service in the House or Senate a pre-
requisite for committee appointments and chair-
manships. People make jokes about nonagenar-
ian Strom Thurmond, but few doubt his power
on the Senate floor, which almost matches that of
Senator Robert Byrd, a comparative youngster at
eighty-one. In the House, Henry Hyde has dom-
inated lawmaking for several decades. Nor has
age or increasing concern over debility been im-
pediments to attaining the White House—
consider Franklin Delano Roosevelt’s victory in
1944, Eisenhower’s post-heart-attack landslide in
1956, and public support for Ronald Reagan
even after a bout with cancer and the shock of
near assassination.

Other current American organizations ac-
cord power to their elders. Older men (and occa-
sionally women) who have demonstrated their
piety and shrewdness in a succession of adminis-
trative offices tend to oversee Protestant, Ortho-
dox, and Roman Catholic churches. Similarly,
professional organizations—including geronto-
logical bodies—tend to tap people known for
their interpersonal skills and diverse back-
grounds for management positions. It takes time
to develop a reputation for leadership.

That said, there are no major gerontocracies
in post-modern America. Those with the most se-
niority tend to be older than greenhorns, but
rookies can—and do—sometimes rise quickly to
the top. Educational attainment matters more
than race, gender, geography or (old) age in the
acquisition of power.

W. ANDREW ACHENBAUM
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GERONTOLOGICAL
NURSING

Gerontological nursing has taken several
centuries to become acknowledged as a separate
nursing specialty. Its rise should be understood
within the context of the emergence and devel-
opment of the nursing profession generally. Ad-
ditionally, the growth in the number of older
adults, and in the cultural care of elderly persons
around the world, must be considered. It is im-
portant to note that the preparation of geronto-
logical nurses is dictated somewhat by the
cultural strictures and interpretations of a partic-
ular society’s definition of older persons, which
will influence the status of this specialty in differ-
ent countries.

The beginnings of nursing

The development of nursing has followed
the development of mankind. In its most early
phases, nurses were almost exclusively female
family members. Nursing gained ground toward
becoming a profession due to the care provided
to the poor, the indigent, the infirm, and the in-
sane; to prisoners and orphans; as well as to
women during childbirth and to people during
war times. Laywomen who initially tried to fill the
demand for more nursing care during the ex-
pansion to the New World were ineffective, as
they were without role models or training. Reli-
gious orders played an important part in the de-
velopment of nursing care facilities through care
provided in their convents, abbeys, and alms-
houses. In the mid-1850s, the Crimean War pro-
vided Florence Nightingale with the necessary
outpouring of public support to effect changes in
nursing. Nightingale initiated such advances as
the establishment of an organized training school
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and a formalized and standardized organization,
thus finally turning nursing into a suitable occu-
pation for women. Nursing was well on its way to
being a profession, although it would still take
more than one hundred years to become fully ac-
knowledged as a separate health care entity.
Nurses now make up the largest international
work force in health care.

The impact of world population changes

Reduced infant mortality and death rates,
the conquering of major diseases, major medical
advances, and better overall health care through-
out the world have together resulted in increased
life expectancy, and thus more elderly persons,
especially those of extreme age (eighty-five years
and older). In North America, the immigration
boom between 1900 and 1920 also added to the
number of older persons at the turn of the centu-
ry. In modern industrialized societies, old age is
identified in terms of chronological age. In other
societies, onset of old age is more commonly
linked with events such as succession to eldership
or becoming a grandparent.

The importance of family life to the well-
being of the elderly person can be seen in many
cultures. In developing countries, the existence
of an extended kin network provides regular and
frequent contact as an essential part of the tradi-
tional welfare (support) system. In developed
countries, even with reduced family size, child-
less marriages, fewer single adult daughters, and
increasing numbers of middle-aged women in
the work force (all of which have led to decreas-
ing availability and opportunity for children to
care directly for aging parents), the first and
major resource for elderly persons is still the
family: less than 10 percent of older people are
ever institutionalized in these countries.

The field of aging

Gerontology as a field of study was notable in
Europe prior to North America because of the
earlier maturing of Europe’s population while
initially North America had a younger popula-
tion. However, in the early 1930’s as North
America’s war against infectious diseases was
won, more focus was placed upon degenerative,
chronic diseases—most of which were notable in
the growing, older population. Gerontology
began as an inquiry into the characteristics of
long-lived people. It is defined as the science of

aging, studying the effects of time on human de-
velopment, specifically aging. Gerontology is the
preferred term for the normal aging process in-
cluding the biologic, psychosocial and spiritual
aspects of the older adult. The term geriatrics is
the area of study related to diseases of the elderly
and became popular as geriatric medicine
evolved.

The specialty of gerontological nursing

The nursing profession has clearly been af-
fected by the increased aging of the world popu-
lation, the sheer numbers of elderly people, and
the different ways the world’s elderly persons are
treated. As the population has shifted from baby
boomers to senior surge, the demand for expertise
in this escalating population has also intensified.
Nurses have long been interested in the care of
older persons, and they seemed to have assumed
more responsibility than other professions for
this segment of the population. With a shift
(change of focus from emphasis in children and
adolescents towards the elderly) in societal em-
phasis giving visibility to elderly persons, the
nursing community has focused upon this popu-
lation in terms of increasing their knowledge
base and increased education in this neophyte
specialty field.

In North America, gerontological nursing
began its rise with the acknowledgment of this
new nursing specialty by the American Nurses
Association in 1962 and the formation of the Na-
tional Gerontological Nursing Association in
1984. In Canada, the Canadian Nurses Associa-
tion recognized the Canadian Gerontological
Nursing Association as a specialty in 1985. Other
nursing specialty organizations developed in
Australia and Great Britain. In contrast to the
continued use of the term geriatric, the term ger-
ontological nursing was in use by the early 1980s
to reflect the provision of care and the treatment
of the whole person, not only care of disease in
a medical setting. The assessment of the health
needs of older adults, the planning and imple-
menting of health care to meet those needs, and
the evaluation of the effectiveness of such care
are critical activities in assisting older adults to
optimize their functional abilities and thereby
maximize independence and promote well-
being—a prime directive for gerontological
nurses. A more recent term, gerontic nursing, re-
fines the sphere of responsibility of gerontologi-
cal nurses who care for the elderly by
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encompassing the art and intuition of caring and
maintaining the ‘‘well elderly’’ as well as empha-
sizing illness and scientific principles of care.

During the last half of the twentieth century,
there was profound growth in the literature of
gerontological nursing. A North American ger-
ontological nursing text was published in 1950,
and a monthly journal devoted to gerontological
nursing began publication in 1975. The birth of
gerontological nursing research to provide a
strong, independent knowledge base to link re-
search with the increasing complexity of practice
expertise began in the late 1970s.

As the skill and knowledge base of geronto-
logical nurses has continued to accelerate, there
has been a corresponding growth in education,
with the development of undergraduate bacca-
laureate, graduate masters, and postgraduate
Ph.D. programs in gerontological nursing de-
signed to prepare the necessary clinicians,
researchers, educators, and administrators. Spe-
cific university-prepared clinical practice streams
now include nurse practitioners as clinical nurse
specialists and expanded role nurses, among oth-
ers, providing advanced practice knowledge to
older populations. Gerontological nurses must
have the knowledge and skill to manage care fo-
cused upon normal and abnormal age-related
physical changes (e.g., musculoskeletal, sensory,
neurological) and age-related psychosocial and
spiritual changes (e.g., developmental, intellec-
tual capacity, learning and memory, losses). Ger-
ontological nurses must be educated concerning
care strategies about wide-ranging basic and
complex physiological and behavioral issues such
as pain, pressure ulcers, cognitive impairment,
self-esteem disturbance, bereavement, fluid and
electrolyte imbalance, and caregiver stress,
among other issues. Gerontological nurses must
also have expertise in navigating the health care
system to act as advocates for their clients.

Standards of nursing practice have been de-
veloped in various countries to define the
uniqueness and scope of gerontic nursing prac-
tice and to provide a foundation for evaluation
of nursing practice in all settings where the focus
of care is on the older person. Gerontological
nurses may also be certified through a written ex-
amination available in certain countries, as a rec-
ognition of expert professional competency.

The future is secure for gerontological nurs-
ing as an acknowledged and well-respected spe-
cialty within nursing, as well as a discipline

among its interdisciplinary colleagues in efforts
to improve care for older persons throughout
the world.

DEBORAH A. VANDEWATER

See also GERIATRIC MEDICINE; LONG-TERM CARE; NURSE

PRACTITIONER.
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GERONTOLOGY
The quest for explanations for why we age is

nearly as old as the written record, going back to
long before Ponce de Leon’s fabled search for the
‘‘fountain of youth’’ in the early 1500s. It was not
until the beginning of the twentieth century,
however, that the term gerontology emerged.
Writing in 1903, the zoologist Élie Metchnikoff
noted ‘‘it is extremely probable that the scientific
study of old age and of death, two branches of sci-
ence that may be called gerontology and thana-
tology, will bring about great modifications in the
course of the last period of life’’ (pp. 297–298).
Derived from the Greek words geront (‘‘old
man’’) and logia (‘‘the study of’’), gerontology is
defined as the scientific study of aging and of the

564 GERONTOLOGY



older population. This dual focus on processes of
aging and on the characteristics, conditions, and
circumstances of older people is at the heart of
the field of contemporary gerontology.

Although the distinction is not always clear in
practice, gerontology’s concern with the scientif-
ic study of aging and old age differs from a relat-
ed field—geriatrics. Geriatrics is the branch of
medicine concerned with the treatment and
management of diseases and illnesses (e.g., hear-
ing loss, osteoporosis, dementia) that are more
prevalent in old age than in the early or middle
years. Thus, a geriatrician might be concerned
with whether surgical procedures will reverse
hearing loss or how an assistive device such as a
hearing aid can compensate for declines in a per-
son’s ability to hear. A gerontologist might be in-
terested in studying the causes of hearing loss,
whether it occurs with greater frequency among
older men or older women, and understanding
the effects that declining auditory acuity have on
an individual’s mobility, interaction, and enjoy-
ment of life. Put another way, geriatrics focuses
on the clinical diagnosis and treatment of medi-
cal conditions that typically occur during the
later years, while gerontology involves the scien-
tific understanding of the causes, distribution,
and consequences of these conditions.

Gerontological perspectives on aging and
old age

Gerontology involves gaining a scientific un-
derstanding of processes of aging, processes that
take place simultaneously on several levels.
Aging occurs at the biological and physiological
levels, for example, as the ability of cells to repli-
cate themselves decreases with aging or as
respiratory and cardiovascular systems typically
become less efficient. Aging is also characterized
by a series of interrelated psychological processes
that may manifest themselves in changes in the
speed with which information is processed or in
changes in short-term recall. Aging is also a social
process reflecting sequences of roles assumed
throughout life and transitions from one role to
another (e.g., from employee to retiree, from
parent to grandparent, from spouse to widow).
When we think of someone as ‘‘growing old,’’ we
are speaking of the outcomes of these and other
processes that take place simultaneously, but at
different rates for different people. A thirty-five-
year-old grandmother or an eighty-year-old
‘‘master’’ athlete whose cardiovascular system is

functioning at the level of a forty-year-old illus-
trate how processes of aging may vary from one
individual to another.

Although we most often think of aging as an
individual phenomenon—as what happens to
persons as they grow older—it is also true that
both aging processes and what constitutes old
age are socially defined or socially ‘‘constructed.’’
They are the product of historical, social, politi-
cal, and economic forces. For administrative pur-
poses, for example, when someone ‘‘becomes’’
old varies widely. One needs to be at least sixty-
five years old to be eligible to receive full Social
Security benefits (although this changed in 2002,
when the eligibility age began to climb gradually
to sixty-seven) and sixty to be eligible for pro-
grams and services under the Older Americans
Act, but only forty to be covered under the provi-
sions of the Age Discrimination in Employment
Act. How we conceive of the capabilities of older
persons also varies from one time to another. A
sixty-five-year-old might be considered too old to
work during a recession when unemployment
rates are high, but that same person may be a
highly desirable employee when the economy is
booming, unemployment rates are low, and
labor in short supply. As a stage of the life course,
old age during America’s colonial period was a
far different experience from what it is during
the first years of the twenty-first century and
from what it probably will be when the entire
baby boom generation (born between 1946 and
1964) has reached old age in the year 2030. What
it is like to be old also varies from one group to
another within a society, just as it varies between
societies with different cultural traditions. At any
particular time, the financial situation of a typical
seventy-five-year-old African American woman
will differ dramatically from that of a typical sev-
enty-five-year-old white male. And the intergen-
erational experience of living in a Japanese
family, with its tradition of multigenerational liv-
ing arrangements, will differ from that of the
American family where the norm has been ‘‘inti-
macy at a distance.’’

Because aging is a multilevel passage and be-
cause old age is socially constructed, the study of
aging and of old age necessarily relies on the con-
tributions of a number of scientific disciplines.
For this reason, gerontology is considered a mul-
tidisciplinary and interdisciplinary field of inqui-
ry, and professional organizations such as the
Gerontological Society of America count among
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their members researchers and scholars from a
wide variety of disciplines.

In the basic sciences, research on the biologi-
cal aspects of aging is being conducted in such
fields as biochemistry, cellular and molecular bi-
ology, endocrinology, genetics, immunology, nu-
trition, pathology, pharmacology, and
physiology. Medical and health scientists from
specialties such as cardiology, neurology, oncolo-
gy, and orthopedics are studying the causes, con-
sequences, and treatment of illness and disease;
the epidemiology (distribution) of physical well-
being; and factors associated with the use of
health services by older persons. Social and be-
havioral research in gerontology similarly in-
cludes contributions from scientists with many
different disciplinary backgrounds: anthropolo-
gy, demography, economics, geography, history,
political science, psychology, public health, soci-
ology, and statistics. Our understanding of aging
and the experience of being an older person is
also enhanced by the work of scholars from hu-
manities disciplines such as art, literature, music,
philosophy, and religion. Gerontological knowl-
edge has benefited, too, from research conduct-
ed by investigators from a variety of professions,
such as architecture, nursing, physical therapy,
and social work.

Gerontology, then, is a multidisciplinary and
interdisciplinary area of scientific inquiry dedi-
cated to increasing our understanding of aging
and old age. But just as gerontology comprises a
wide array of disciplines permitting research at
the intersections of two or more traditional fields,
its boundaries are flexible in another important
way. We have learned that the nature of old age
is often a product of earlier life experiences and
that processes of aging begin long before one is
old. This recognition has led gerontologists to
begin to take a longer view of factors that affect
aging and old age and to attempt to locate and
identify influences that occur in earlier stages of
life. Such an approach is variously known as a life
course, life span, or life cycle perspective, and it
has drawn our attention to the ways in which late
life characteristics may have their origin in events
occurring long before old age. Glen Elder, for
example, has shown that the current attitudes
and values of older persons were shaped by their
experience during the Great Depression. And in
a fascinating project known as the Nun Study,
autobiographies written by nuns when they first
entered a convent, at an average age of twenty-
three, were examined for their linguistic ability

or idea density. Over sixty years after the autobi-
ographies were written and upon postmortem
examination of the brains of deceased nuns, the
idea density scores from early life were highly
correlated with the presence and severity of Al-
zheimer’s disease in late life (Snowdon, Greiner,
and Markesbery). Studies such as these have
made gerontologists increasingly aware of the
need to examine early antecedents of late-life be-
haviors, characteristics, and circumstances.

Twentieth-century advances in the
gerontological perspective

Foreshadowings of the storyline of twenti-
eth-century gerontology are plentiful. Early
Egyptian, Greek, and Roman commentaries on
the course of life were known and carefully read
by the first of the modern gerontologists. Cic-
ero’s De Senectute and Soranus of Ephesus’s
Gynaecia and his Acute Disease and Chronic Disease
were frequently echoed. For example, Jean-
Martin Charcot’s examination of pathological
causes of aging captured in his Diseases of the El-
ders and Their Chronic Illnesses (1867) (translated
into English in 1881) and the early chapters of G.
Stanley Hall’s Senescence (1922) recounted de-
scriptions from ancient medical tracts.

The decades on either side of the dawn of the
twentieth century resounded with innovative ef-
forts to discover first the pattern, then the laws,
and finally the causes of aging. Each was seem-
ingly mindful of Adolph Quetelet’s 1842 declara-
tion that ‘‘Man is born, grows up, and dies,
according to certain laws that have never been
properly investigated’’ (quoted in Achenbaum,
p. 35). In France, Charcot’s search for pathogens
associated with aging was particularly influential.
In England, Francis Galton sampled nine thou-
sand visitors to the International Health Exposi-
tion of the 1880s to identify changes in physical
characteristics. In Russia, Botkin surveyed three
thousand almshouse residents in an effort to dif-
ferentiate normal from pathological aging.

In the United States, Charles Minot blended
Charcot’s focus on cellular changes with those of
nineteenth-century cytologist August Weismann
and formulated a kind of a proto wear-and-tear
theory that saw aging in terms of entropy and fa-
tigue states. The field was given sharper focus
with Metchnikoff’s 1903 coinage of the word ger-
ontology. Metchnikoff, who was by then director
of the Pasteur Institute, focused his own explora-
tions on ways to ward off infectious autotoxicity
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induced by phagocyte processes (leukocytes that
ingest and destroy other cells) carried by intesti-
nal bacteria. He advanced his prescription for
hefty helpings of yogurt to quell intestinal disor-
ders thought to engender the debilitations of age
in popular and scientific publications and was
awarded the Nobel Prize in 1908 for his treatises
The Nature of Man (1903) and The Prolongation of
Life (1908).

Thus stimulated, basic biological and physio-
logical research proceeded apace, focusing on
such disparate topics as environmental and pub-
lic health issues, physiological changes, lesions,
and cellular-level breakdowns. In 1909, Ignatius
Nascher broke ranks and proclaimed that how-
ever prevalent pathology might be, old age is not
defined by pathological change. Nascher was a
true interdisciplinary scientist. Stressing the im-
portance of what might now be called social epi-
demiology, he dispatched teams of investigators
in the New York City area to gather data he then
analyzed, using statistical averages to define typi-
cal conditions and to contrast one social category
with another. With G. Stanley Hall’s compendi-
um Senescence (1922), the basic parameters of
modern gerontology were set as an array of be-
havior factors and were added to the biological
substrate already enunciated. Hall’s approach
was also significant in that he emphasized posi-
tive attributes thought to accompany the aging
process (Hendricks and Achenbaum).

Publications: hallmarks and benchmarks

During the early decades of the twentieth
century, interest was piqued then quickened
again. In 1905, the Journal of the American Medical
Association printed Stockton’s ‘‘The Delay of Old
Age and the Alleviation of Senility,’’ and the next
year Marshall Price’s ‘‘Ancient and Modern The-
ory of Old Age’’ appeared in the Maryland Medi-
cal Journal. The most influential of these early
publications was undoubtedly Nascher’s 1909 ar-
ticle in The New York Medical Record titled simply
‘‘Geriatrics,’’ followed five years later by his vol-
ume Geriatrics: The Diseases of Old Age and Their
Treatment, Including Physiological Old Age, Home
and Institutional Care, and Medico-Legal Relations
(1914). He coined the term geriatrics to describe
a clinical focus and single-handedly launched a
new medical specialty. During the same period,
Lee Squier’s Old Age Dependency in the United States
(1912) joined Nascher’s publications and stands
as one of the early efforts in the United States to

survey the conditions of old age. These water-
shed contributions helped lead to the inaugura-
tion of a regular geriatrics section in the Medical
Review of Reviews in 1917 to promote profession-
alization of the study of aging. Further impetus
came when the Scientific American published Gen-
evieve Grandcourt’s ‘‘Eternal Youth as Scientific
Theory’’ in 1919. Nascher’s eye-catching article
‘‘Why Old Age Ends in Death’’ appeared the
same year in the Medical Review of Reviews.

With G. Stanley Hall’s publication of Senes-
cence, the behavioral sciences were given clarion
voice in the discussion of the causes and implica-
tions of aging. Hall was noteworthy because he
melded basic research with practical interven-
tions and a critique of societal arrangements.
With the publication of Edmund Cowdry’s ed-
ited handbook, Problems of Aging (1939), the
broad parameters of gerontological inquiry were
pretty well drawn (Hendricks and Achenbaum).
Accompanied by financial support by the Josiah
Macy Foundation and endorsements from the
National Research Council’s medical sciences di-
vision, Cowdry assembled the best minds of the
era to launch a unified fusillade at the problems
of aging. Cowdry’s encyclopedic reference,
which appeared in a second edition in 1942,
provided the first widely heard call for a mul-
tidisciplinary approach and helped create the
collective consciousness of biomedical and behav-
ioral cross-linkages within contemporary geron-
tology and geriatrics.

Learned societies and other
organizational events

A series of organizational events ran parallel
to the many scholarly and scientific publications.
Together they helped merge gerontology into
the scientific mainstream and contributed to the
professionalization of the enterprise. No doubt it
was fortuitous that Metchnikoff had become affil-
iated with the Pasteur Institute in Paris in 1888,
for his associates there contributed to his think-
ing just as he contributed to theirs. The seed was
fertile and one of his students, V. Korenchevsky,
went on to establish the International Club for
Research on Ageing in England, succeeded in
1939 by the British Society for Research on Age-
ing. The club served as a learned society provid-
ing scholarly forums to present and exchange
ideas. When Korenchevsky came to the United
States in 1939 to create a North American
branch, his efforts were virtually anticlimactic.
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Organizational efforts to promote analysis of
aging had appeared on the national agenda as
early as 1908 as part of President Theodore Roo-
sevelt’s conservation agenda as formulated by the
Committee of 100. Members of that group later
established the Life Extension Institute in 1914
to promote inquiry into the causes of illness and
death. The New York Geriatrics Society was
founded in 1915 and other comparable state-
based organizations proliferated in short order.

Aging sessions in one guise or another ap-
peared as part of the annual meetings of the
American Psychological Association by the turn
of the century and other learned societies fol-
lowed suit. In 1917, the National Conference of
Social Work scheduled a plenary session and in-
vited Nascher and a number of speakers to par-
ticipate in a scholarly exchange on pathological
models of aging and to suggest appropriate ef-
forts for social workers.

Attention to the implications of aging grew in
the period immediately after World War I. A
popular magazine, Voix du Retraite, appeared in
Paris in 1919 and the Swiss Foundation for the
Aging began publishing its Pro Senectute in 1923.
In 1928, a Japanese organization for the aged,
Yokufukai, launched initially in 1925 to help
older victims of a major earthquake, began dis-
seminating the Yokufukai Geriatric Journal, suc-
ceeded in 1930 by Acta Gerontologica Japonica. In
Eastern Europe, the magazine Problems of Ageing
(printed in five languages) appeared in 1935
under the auspice of the International Institute
for the Study of Old Age and the Romanian gov-
ernment. Meanwhile, in the Soviet Union, I.
Fisher and P. Yengalvtchev launched a series of
empirical investigations and publications on the
role of physical condition, mental status, and en-
vironmental factors in promoting longevity.
Their efforts led to a major conference in 1938
in Kiev that stands as a milestone for bringing to-
gether researchers from Eastern Europe. Inter-
national interest was accelerating and the
number of contributors and publications spread
around the globe.

In the same period a number of philan-
thropic foundations with interests in public wel-
fare and scholarly advancement sponsored
various conferences and workshops that led to
some of the publications noted above. Among
them the W. K. Kellogg Foundation, the Russell
Sage Foundation, the Carnegie Corporation, the
Josiah Macy Foundation, and the Rockefeller

Foundation stand out. None of the efforts were
more luminous that the Woods Hole conference
that led to Cowdry’s Problems of Aging. The inter-
disciplinary message Cowdry and his coauthors
promulgated did not gain sweeping acceptance
but by 1940, Edward Stieglitz, a newly appointed
clinician with the Public Health Service, suggest-
ed that the proper study of aging should incor-
porate no less than geriatrics, the biology of
senescence, and sociological perspectives on
aging populations. Nathan Shock took over from
Stieglitz and continued the same mission for the
next thirty years. The same year that Stieglitz
began promoting a truly interdisciplinary focus,
the National Institutes of Health, founded in
1930, also incorporated a Unit on Gerontology
with an edict to enhance knowledge of aging pro-
cesses.

Although the American Geriatrics Society
was founded in midst of World War II (1942),
the war years slowed many further develop-
ments. However, within a year of war’s end, what
is now called the Gerontological Society of Amer-
ica was established, with the initial issue of the
Journal of Gerontology appearing in 1946. Under
the auspices of the International Association of
Gerontology, which was founded in 1950, inter-
national scientific congresses are held to bring to-
gether researchers from around the world in an
open exchange of ideas.

Despite the publication in 1945 of two im-
portant books—Leo Simmons’s The Role of the
Aged in Primitive Societies and Oscar Kaplan’s
Mental Disorders in Later Life—Otto Pollack de-
clared in Social Adjustment in Old Age (1948) that
insights into aging from the social and behavioral
sciences lagged behind those of medicine and bi-
ology. Soon a breakthrough contribution began
to change that picture. Together with her col-
leagues from the University of Chicago, Ruth
Cavan surveyed three thousand older persons
and published the results in Personal Adjustment
in Old Age (1949). It was only the first of the many
contributions made by the Committee of Human
Development at the University of Chicago. Per-
haps not as well remembered as the famous Kan-
sas City Studies of Adult Aging, or many of the
early, seminal contributions of Bernice Neugar-
ten, Ethel Shanas, Robert J. Havighurst, Robert
Burgess, Elaine Cumming, William Henry, and
others, it nonetheless paved the way for the
shape of social gerontology. By the time Elaine
Cumming and William Henry published their
disengagement interpretation of the results of
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the Kansas City Studies in their Growing Old
(1961), gerontology had come of age and ad-
vances were occurring along many fronts.

From that point on, the relatively narrow
flow of information spread out across the land-
scape. Programs and certificate training sprang
up in California, Michigan, North Carolina and
around the country. By the 1960s the Geronto-
logical Society transformed a newsletter into its
second journal, The Gerontologist, and the first of
the White House Conferences on Aging was
held. Out of that conference came the establish-
ment of an Office on Aging (under the leadership
of Donald P. Kent), later the Administration on
Aging, and the momentum that led to both the
passage of Medicare and Medicaid (1965) and
support via the Older Americans Act for the de-
velopment of education and training programs
in gerontology in the late 1960s and 1970s. The
last of the building blocks came in 1975 with the
inauguration of the National Institute on Aging
to oversee basic research in a wide array of disci-
plines and to train future researchers. Significant
publications continued to emerge, including
Clarke Tibbitts’s Handbook of Social Gerontology
(1959), the three-volume Aging and Society series
under the leadership of Matilda White Riley, and
the five editions of the Handbook of the Biology of
Aging, Psychology of Aging, and Aging and the Social
Sciences under the general editorship of James E.
Birren.

Teaching and training

The steadily increasing recognition of the
importance of gerontology is reflected in its
growing presence in the curricula of institutions
of higher education in the United States. In the
1950s, coursework on aging was offered on only
a small number of campuses. Data collected in
1957 showed that only fifty-seven colleges and
universities offered credit courses in gerontolo-
gy. The number of campuses with courses on
aging increased to 159 in 1967, 607 in 1976, and
1,335 in 1985. By 1992, when the last major
survey was conducted, it was estimated that
gerontology instruction was offered on 1,639
campuses, or at 55 percent of American institu-
tions of higher education. Of these campuses
with credit instruction in 1992, the average num-
ber of courses in gerontology was 9.4 and over 40
percent offered a structured program of course-
work in gerontology, geriatrics, or aging leading
to the awarding of a degree, certificate, special-

ization, concentration, minor, or some other
form of credential (Peterson, Wendt, and Doug-
lass.

An important development in graduate edu-
cation was the establishment of the first Ph.D.
programs in gerontology in the late 1980s and
early 1990s. A long and continuing debate has
centered on the question of whether gerontology
is better viewed as a field of specialization or as
an emerging academic discipline. Those taking
the position that gerontology is a field of special-
ization contend that doctoral work should take
place in one of the more traditional disciplines
(e.g., biology, psychology, sociology), but with an
emphasis on aging in coursework and research.
Those holding the view that gerontology has
reached a stage of maturity in its theories, meth-
ods, and content argue that doctoral-level work
leading to a Ph.D. in gerontology is justified. The
merits of each of these positions aside, academic
programs leading to a Ph.D. in gerontology ex-
isted at a handful of American universities at the
outset of the twenty-first century. The debate
about whether gerontology is a specialty or a full-
fledged academic discipline will doubtless con-
tinue, but the emergence of Ph.D. programs at-
tests to the increasing recognition of its
importance.

The most comprehensive list of college and
university programs in gerontology, geriatrics,
and aging has been compiled by the Association
for Gerontology in Higher Education (AGHE,
now an Educational Unit of the Gerontological
Society of America). In its seventh edition, the Di-
rectory of Educational Programs in Gerontology and
Geriatrics (Stepp) provides detailed information
on the content, focus, and type and level of cre-
dential offered in close to eight hundred pro-
grams in the United States, Canada, and other
countries.

Applied gerontology

Knowledge accumulated from scientific re-
search on the biological, physiological, psycho-
logical, and social processes associated with aging
adds to our basic understanding of the human
condition. But gerontological research serves an-
other essential purpose. By learning about the
nature of aging and old age, we are in a position
to use the knowledge to improve the quality of
the later-life experience. Applied gerontology em-
phasizes the translation of basic research into the
development of services, programs, and
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interventions for the betterment of the older
population. Basic biological research not only il-
luminates the mechanisms underlying this aspect
of the aging process, but also offers clues that
have the potential to slow down or reverse dele-
terious outcomes. Knowing how physiological
and sensory processes change with aging pro-
vides valuable information that can be used to
design environmental modifications to enhance
the functional ability of older persons. Gaining a
scientifically sound appreciation of the extent
and nature of family caregiving can counter the
myth of abandonment and allow for the develop-
ment of an appropriate blend of supportive ser-
vices to help families cope with the stresses of
caring for a frail relative. Studies on the barriers
and obstacles people encounter in accessing ser-
vices and programs enable us to consider ways to
restructure their delivery and enable health and
human service providers to better meet the
needs of target populations.

Gerontology makes a distinction between life
expectancy—how many more years one can ex-
pect to live at a given age—and ‘‘active’’ life ex-
pectancy—or how long one can expect to
function well prior to the onset of debilitating
conditions. This distinction serves to focus atten-
tion on the quality of late life and not simply its
quantity. In this sense, the fundamental and
complementary objectives of basic and applied
gerontology might best be summarized as the
pursuit of scientific knowledge to promote and
extend the active life expectancy of older persons
or, as in the motto of the Gerontological Society
of America, ‘‘to add life to years, not just years to
life.’’

STEPHEN J. CUTLER

JON HENDRICKS

See also AGING; GERIATRIC MEDICINE; CAREERS IN

AGING; NATIONAL INSTITUTE ON AGING; PROLONGEVI-

TY.
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GLAUCOMA
See EYE, AGING-RELATED DISEASES

GOVERNMENT ASSISTED
HOUSING

Government housing assistance is available
to low-income older persons through three
major programs: public housing, section 202,
and section 8. These programs aim to relieve the
housing burden of low-income families, older
people, and persons with disabilities (regardless
of age). There is no uniform public housing poli-
cy solely for older people in the United States.
Historically, housing policies and programs were
family centered; older people benefited from
public subsidies through having low-income or
belonging to members of a low-income family.
The Housing Act of 1937 resolved to improve
the housing standards of those families who
could not afford to buy or rent in the private
market.

Section 202 and Section 8

The Housing Act of 1937 did not fund hous-
ing assistance for older people. The first National
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Conference on Aging in 1950 recommended that
Congress specifically address housing needs of
the elderly, but nine years passed (1959) before
enactment of a subsidized housing program
known as Section 202.

The Department of Housing and Urban De-
velopment (HUD) was created by the Housing
and Urban Development Act of 1965 as a cabi-
net-level agency. Although HUD administers all
federal housing programs, the main thrust of its
activities traditionally has consisted of urban de-
velopment. This is reflected in HUD’s budget,
which in 2000 allocated only 10 percent for hous-
ing for the elderly.

The original Section 202 provided loans to
nonprofit organizations at a rate of 3 percent to
build housing for older low- and moderate-
income persons and the disabled. The rate has
changed several times due to market conditions.
Between 1959 and 1969, approximately forty-
five thousand units were constructed. By 1996
there were 7,547 Section 202 facilities housing
more than 387,000 persons.

Congress created Section 8 in 1974 to pro-
vide subsidized housing assistance to households
with incomes too low for them to obtain decent
housing in the private market. Under this pro-
gram, HUD entered into assistance contracts
with owners of existing housing and developers
of new or rehabilitated housing for a specified
number of units to be leased to households meet-
ing federal eligibility standards. Qualified fami-
lies paid part of the rent and HUD paid the
difference directly to owners of the units. In
1999, three million families benefited from Sec-
tion 8 subsidies; 44 percent of these were older
people.

Section 8 includes two forms of subsidy: ten-
ant-based and project-based, each assisting ap-
proximately half of the Section 8 units. In the
tenant-based programs, vouchers are given to
residents, who can choose from the available
housing market in the private sector. In the proj-
ect-based programs, specific properties are subsi-
dized, such as high-rise apartments for older
people.

In 1975 HUD entered into twenty-year con-
tracts with the owners of project-based units, re-
sulting in increased owner opt-outs as the
contracts expired. With the future of project-
based programs threatened, HUD proposed a
remedy in 1999, providing vouchers for resi-

dents of project-based programs to allow them to
remain in the units. This effectively left the deci-
sion to accept or reject the vouchers in the hands
of the owners, thus putting the future of afford-
able housing for many older Americans in jeop-
ardy. Since 1996 more than thirty thousand
subsidized units have left the Section 8 program.
This trend continues; HUD estimates the termi-
nation of 900,000 project units by 2004.

Historical phases

Poverty was the main issue in the develop-
ment of Section 202 and Section 8 programs.
During the initial phase (1959–1974) Section 202
housed the moderate-income clientele who did
not meet eligibility requirements for public hous-
ing. The program was criticized for not being
sensitive to the housing needs of the poor, even
though it was run by nonprofit organizations.
The Housing Act of 1968 allowed the for-profit
sector to enter into the building of elderly hous-
ing. The Nixon administration terminated fund-
ing for Section 202 in 1970, but with enactment
of the 1974 Housing Act, funding was reinstated
and a new low-income phase began.

‘‘Low income’’ meant below 80 percent of
median income. First-time Section 202 units
were also available as Section 8 rentals for eligible
low-income persons. For low-income older peo-
ple, this meant the acceptance of publicly subsi-
dized housing and the realization that they could
improve their housing standards by moving to a
Section 8 unit. This Section 202 phase also re-
sponded to the rural and minority poor and the
frail elderly by setting aside up to 25 percent of
available funds to improve the conditions of their
current housing.

Significant changes occurred between 1984
and 1990. Income eligibility was lowered to 50
percent of the local median income, but the rent
contribution for low-income tenants was in-
creased from 25 to 30 percent. Due to significant
cuts during the Reagan and Bush administra-
tions, the construction of Section 202 units de-
clined; by 1988 older persons applying for
Section 202 housing had to wait eight to eleven
years, depending on location. By 1992 there
were eight low-income elderly waiting for each
vacancy in Section 202 housing. By 1999 over
one million families were on the waiting list.
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Housing needs in the twenty-first century

HUD used three dimensions (1999) to iden-
tify housing conditions of older people: adequa-
cy, affordability, and accessibility. Regarding
adequacy, available data suggest that 7 percent of
public housing for the elderly and 7 percent of
Section 202 housing have moderate deficiencies
but better conditions than market-rate rentals.
Of the elderly population as a whole, 1.45 million
still lack the most basic elements of housing se-
curity, such as safety, reliable plumbing, heat
sources, or accommodation for those with limita-
tions on activities of daily living (ADL). Nine per-
cent of the units occupied by those with mobility
problems are inadequate.

In spite of favorable economic conditions in
the 1980s and 1990s, cost continued to be most
widespread housing problem for the elderly. Na-
tionally, 7 percent of all older people spent more
than 30 percent of income for housing. There
are not enough Section 202 and Section 8 funds
to provide affordable homes for an eligible 1.5
million elderly.

Accessibility is crucial for older people with
functional limitations and disabilities. HUD
(1999) reported a need for home modification
for 1.1 million older people. Although ADL limi-
tations increase with age, HUD appropriations
do not increase proportionately, and sometimes
decline. (The $26 billion 2000 HUD budget was
called ‘‘landmark’’ by the Clinton administration,
when in fact the 1980 HUD budget was $80 bil-
lion.)

Perhaps a fourth dimension, appropriate-
ness, is as crucial to recognize as the three just
discussed. Lacking the understanding of and
sensitivity to the needs of older people and per-
sons with disabilities, both Congress and admin-
istrations since the 1950s have ignored needs for
services in public housing and subsidized pro-
grams by accepting the premise that older per-
sons belong either in a Section 202 or in a Section
8 unit or in a nursing home. Although HUD was
mandated to develop services that would help
older persons to move on a continuum, the need-
ed services were never developed.

Service needs

As residents in Section 202 units aged, be-
coming more frail and in greater need of sup-
portive services, few of those services were
developed. Although HUD has been required

since 1974 to seek assurance that Section 202
projects provide a range of services which, in
combination, will prevent premature institution-
alization, researchers found that there had been
a clear shift away from supportive design fea-
tures over the history of the 202 program. These
features, known as Congregate Housing Service
Programs (CHSPs), include the following:

• Provision for nutritional needs by serving
two meals a day, seven days a week

• Provision of housekeeping assistance in areas
where needed

• Provision of personal assistance to those
demonstrating difficulty with ADLs

• Provision of expanded personal counseling
services to those experiencing emotional
problems due to losses

• Provision for the limited extension of exist-
ing transportation services to enable those
with physical and mental impairments to
meet medical appointments

• Facilitation of optimal utilization of CHSP
services through professional case manage-
ment.

In view of the requirements and the find-
ings, Congress passed the National Affordable
Housing Act of 1990 (NAHA), recognizing a
need to (1) expand the supply of supportive
housing for the elderly and (2) enhance the sup-
portive environment of existing Section 202
projects. One section of the act requires HUD to
ensure that projects approved after 30 Septem-
ber 1991 comply with the law. The act also autho-
rizes up to 15 percent of the 202 funds to be
spent on supportive services and retrofitting
units (e.g., installing ramps or railings) for the
frail and disabled. However, these mandates did
not carry the needed appropriations. HUD also
neglected to comply with the terms of the NAHA.
Instead, HUD used random selection to deter-
mine in which projects supportive services were
placed; selection was not based on need. The de-
cision to initiate and plan supportive services or
to convert the Section 202 units to assisted living
facilities was left up to the project managers.

Throughout the history of federal housing,
project managers were given far greater authori-
ty than they were qualified to assume. In the case
of service needs for frail older persons, managers
lacking necessary training were asked to make
needs assessments. Researchers found that the
health conditions of the frail elderly were far
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worse than self-reported to project managers
and far worse than residency policy permitted.
Fearing nursing home placement, older resi-
dents refused to reveal functional problems.
Mandated or not, services became very low pri-
ority during the Reagan and Bush administra-
tions, when HUD suffered severe budget cuts—
from $80 billion in 1980 to $24 billion in 1992.
During the same period staff was cut from seven-
teen thousand to thirteen thousand.

Perhaps the greatest obstacle to linking
housing and services lies in the separate jurisdic-
tions of the policy-making arena: building of
housing is under the House and Senate Banking
Committees, while providing services is under
Health and Human Services. The Subcommittee
on Housing and Consumer Interests of the
House Select Committee on Aging and the
House and Senate Appropriations Committees
also affect policy decisions. The history of the
public housing program showed that the ‘‘bricks
and mortar’’ principle prevailed, and high-rise
buildings were far more visible to the constituen-
cies of these committee members than the people
who resided in them.

Case mix

The service inadequacy is compounded by
the case mix of young and old. Traditionally,
older and younger persons with physical disabili-
ties lived side by side in the units. Then, due to
deinstitutionalization in the 1960s and 1970s,
discharged mental patients with no other hous-
ing opportunities began to occupy the units. By
1991, 10 percent of the three hundred thousand
units housed younger persons with mental dis-
abilities. Interest groups advocating on behalf of
younger people with drug and alcohol addiction
argued that disproportionate amounts of hous-
ing subsidies were spent for the low-income el-
derly. As the aging network continued to
pressure Congress against funding projects with
mixed populations, HUD rules and regulations
remained ambiguous and the admission of youn-
ger and mixed groups continued. Many older
residents have reported concerns about physical
safety, mental anguish, and loss of quality of life
in mixed congregate housing projects.

In spite of the unprecedented economic
growth in the 1990s, housing assistance for low-
income elderly and persons with disabilities has
remained a very low priority. All of the existing
programs—public housing, Section 202, Section

8—have been funded at levels far below demon-
strated needs.

BÉLA JOHN BOGNÁR

See also HOUSING; HOUSING, ALTERNATIVE OPTIONS;
SOCIAL SERVICES.
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GRANDPARENTHOOD
Grandparenthood is a significant status in

the life of many older adults; more than three-
fourths of all people aged sixty-five and older are
grandparents. It is a kinship status, and, as such,
is dependent on the structure and norms of the
kinship system. The contours of the grandparen-
tal role have changed dramatically over the last
century due to demographic and socio-structural
factors, and diversity in grandparent/grandchild
(or cross-generational) relationships has become
the rule rather than the exception. At the begin-
ning of the twenty-first century, perhaps the
most significant single fact gleaned from decades
of research about grandparenthood is the heter-
ogeneity of the grandparental experience.
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Three generations of an East Indian family in Pomona, California. The grandfather (left) and grandmother
(right, in traditional clothing) are pictured with their son and granddaughter. In many non–North American
cultures, grandparents play an extrememly important role in the family structure. (Corbis photo by Joseph
Sohm.)

The demography of grandparenthood

Demographically, increased longevity, de-
creased and delayed fertility, and changing pat-
terns of geographic mobility have altered the
dimensions of grandparenthood. Longevity is af-
fected by mortality rates, and over the last centu-
ry, declining death rates have made it more likely
that children and young adults will have multiple
grandparents in their family networks. Whereas
in the nineteenth century few people lived long
enough to enjoy the status of grandparenthood
for very long, by the end of the twentieth centu-
ry, grandparental careers spanned several dec-
ades. Additionally, changes in mortality have
made great-grandparenthood more common;
according to Roberto and Skoglund between 40
and 50 percent of all older adults are great-
grandparents. Life expectancies that reach into
the eighth decade have increased the number of
grandparent/grandchild relationships, elongat-
ed the grandparental career, and fundamentally
altered the interactions between grandparents
and grandchildren. Grandchildren increasingly
see their grandparents age from young-old to
old-old; similarly, grandparents increasingly see

their grandchildren age from childhood to adult-
hood.

Decreased and delayed fertility during the
twentieth century also altered the face of grand-
parenthood. Twentieth-century fertility, despite
significant swings during the Great Depression
and post–World War II years, declined from an
average of four children per family in 1900 to ap-
proximately two children per family in 2000. At
the same time, delayed childbearing and in-
creased childlessness have also altered the child-
bearing experience in ways that have had
significant effects on grandparenthood. Al-
though it is still true that the overwhelming ma-
jority of older persons are or will become
grandparents at some point in their lives, declin-
ing fertility means that each grandparent will
have fewer grandchildren and that fewer grand-
parents will attain that status while still raising
children of their own. Delayed childbearing has
the potential to delay the entrance into grand-
parenthood, although most who become grand-
parents do so by age fifty (Uhlenberg and Kilby).
Finally, rising levels of childlessness recorded at
the end of the twentieth century make it likely
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that more than a quarter of all older persons will
never become grandparents in the twenty-first
century.

High rates of geographic mobility, distanc-
ing parents from grown children and grandpar-
ents from their grandchildren, have also
necessitated a change in the way that the cross-
generations relate to each other. Over the twenti-
eth century, declining numbers of children lived
in extended family households (consisting of a
child, a parent, and a grandparent under one
roof) and the physical distance between resi-
dences increased, with the potential for decreas-
ing interaction opportunities for grandparents
and grandchildren. Despite changes in geo-
graphic proximity, however, it is also true that
even at the end of the twentieth century, more
than three-quarters of all older persons who had
children lived close to at least one child, which
means a greater likelihood of access to grandchil-
dren. Research consistently shows that strong
bonds between the generations are maintained
despite geographic distance, but the mode of in-
teraction is often something other than face-to-
face contact. Technological advances in commu-
nication (such as telephones and the Internet)
and transportation (rapid rail and air travel)
have allowed grandparents and grandchildren
to maintain strong relationships despite physical
distance.

Socio-structural changes affecting
grandparenthood

Major changes in family structure and
women’s status during the twentieth century also
affected the role of the grandparent. Often socio-
structural changes had consequences not just for
the demographic aspects of grandparenthood
but also for the relational aspects as well. Increas-
ing diversity of family structure, manifested in
high rates of divorce, single parenthood, and
teen parenthood, has created new roles and re-
sponsibilities for grandparents. Additionally, as
women’s status rose throughout the century,
grandparents were challenged to adjust from
traditional to modern modes of interaction.

In a society where large percentages of chil-
dren spend at least a portion of their lives in one-
parent homes, grandparental roles become more
blurred and less well defined. High rates of di-
vorce present grandparents with a variety of pos-
sibilities, highly dependent on the attitudes and
behaviors of the middle generation. For mater-

nal grandparents, divorce of their adult child
often means an added set of instrumental and
emotional responsibilities and, therefore, closer
ties with grandchildren. This stems, in part, from
the common practice of awarding custody to the
mother, who then turns to her parents for in-
creased support. For just that reason, the rela-
tionships between grandchildren and paternal
grandparents tend to suffer after a divorce. Al-
though attention has been focused more on the
shrinking ties between the cross-generations
after a divorce, remarriage brings with it the pos-
sibility of new family roles (such as step-
grandparent and step-grandchild) and grand-
parents often find themselves with additional
family roles. The complexities that arise in family
constellations as a result of divorce have had an-
other unintended effect on grandparent/
grandchild relationships. Divorces among the
middle generation have prompted policy action
to assure biological grandparents the legal right
to maintain ties with their grandchildren.

The steep rise in the divorce rate during the
1970s and 1980s resulted in legislation in all fifty
states that allowed grandparents to petition the
court for visitation rights with their grandchil-
dren. Although Congress called for a uniform
statute as early as 1983, there is, as of 2001, still
a wide variety of state policies. At one extreme
are several states that allow grandparents to peti-
tion for visitation under any circumstances. More
frequent are the state policies that specify certain
conditions that must be met in order to file, such
as the disruption of the child’s family through
death or divorce, an unfit parent, or a prior cus-
todial role by the grandparent. In virtually all
cases, the court must weigh these circumstances
against the best interests of the child, and it is
such a determination that makes this a complex
legal action. At the onset of the twenty-first cen-
tury, grandparents’ rights have become an issue
at both the state and federal levels.

One-parent households do not just result
from divorce; single, never-married parents and
teen parents also contribute to the late-twentieth-
century phenomenon of the one-parent house-
hold. Traditionally, grandparents have often
played the role of family rescuers, and, increas-
ingly, they are being called on to support single
and teen mothers during times of family hard-
ship. That support most often takes the form of
instrumental aid, such as financial assistance and
babysitting, but grandparents are increasingly
enlisted as primary caregivers for their grand-
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children when crises, such as the illness, death,
substance abuse, or incarceration of a parent,
occur. The rising number of caregiver grandpar-
ents has necessitated a redirection of research
and policy efforts to explore and deal with the
immediate and long-term consequences for both
grandparents and grandchildren.

Over the last century, society moved in the
direction of less differentiated gender roles and
that trend has significant implications for the role
of grandparents. Whereas traditional studies
have emphasized the primacy of the grandmoth-
er over the grandfather in family relationships
and the maternal grandparents over the paternal
grandparents, current research challenges or at
least refines that conclusion. As the status of
women has increased, mothers and grandmoth-
ers are more likely to be engaged in jobs and ca-
reers than in the past; fathers and grandfathers
are more likely to be engaged in family tasks than
in the past. A blurring of the division of labor
within families may indicate a more balanced
perception of grandparental roles in the future.

Grandparent/grandchild relationships

Grandparent/grandchild relationships exist
along a number of dimensions: association, af-
fect, role meaning and significance, and ex-
change. Significantly, the quality of the
relationship along these dimensions is often me-
diated by the middle generation. Just as it is true
that a parent only becomes a grandparent be-
cause of the actions of his/her child, it is also true
that the strength of the cross-generational rela-
tionship is dependent on attitudes and behaviors
of the middle generation. Adult children who
maintain close ties with their own parents pro-
vide the norms for strong links between grand-
children and grandparents.

The frequency of contact between grandpar-
ents and grandchildren—the associational di-
mension—depends on a number of factors.
Primary among these factors is the geographic
proximity of the two generations. Frequency of
contact is higher for those who are proximate; in-
teraction is highest for those grandparents and
grandchildren who co-reside and lowest for
those who are separated by the greatest distance.
Although declining proportions of grandparents
live in the same household as their grandchil-
dren, the overwhelming majority of older par-
ents live close to at least one of their adult
children and opportunities for contact are high.

Studies have shown that interaction between the
cross-generations are highest when the grand-
children are young and dependent, presumably
because of the intervention of the middle genera-
tion. As grandchildren reach their teenage and
college years and strive for independence, they
are less likely to be in frequent contact with their
grandparents, but that pattern is reversed as they
reach adulthood and establish their own families.
At the end of the twentieth century, patterns of
association between grandparents and their
grandchildren appeared to be curvilinear.

Despite the physical distance that separates
many grandparents from their grandchildren,
the affectual or emotional bonds between the
generations remain strong. Differentials do exist
in the degree of closeness, including whose per-
spective is recorded, the gender of each genera-
tion, and the feelings of the middle generation.
For example, grandparents are more likely than
grandchildren to report that their relationship is
close; studies conclude that the older generation
has more at stake in perceiving intimate bonds.
But grandchildren of all ages consistently report
the warmth of their affection for their grandpar-
ents. Gender also appears to be important;
grandmothers, and particularly maternal grand-
mothers, have the closest relationships with their
grandchildren. Traditionally, this finding stems
from the special kinkeeping role of the woman in
the family. This is also connected to the impor-
tance that the middle generation plays in estab-
lishing and maintaining the closeness of the
relationship between grandparents and grand-
children. Because mothers and daughters tend
to maintain closer ties as they age than do other
family dyads, they foster closer ties with the next
generation.

Grandparenthood is a significant and mean-
ingful role for older persons. Research findings
consistently show the high levels of satisfaction
and pleasure that older persons derive from
their grandchildren, and the salience of the rela-
tionship is something that is reciprocated. In past
centuries, the grandparent was likely to be a fig-
ure of authority, based on the economic and so-
cial interdependence of family members. But the
twentieth century, with its emphasis on indepen-
dence and autonomy, produced a person more
comfortable with a companionate role than an
authoritarian one. Nevertheless, grandparents
play many different types of roles for their
grandchildren, including that of historian, men-
tor, role model, and surrogate parent. And they
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carry out these roles by assuming a variety of
grandparenting styles, some remote—those who
see their grandchildren infrequently and whose
interaction is mostly ritualistic; others compan-
ionate—those whose focus is on leisure-time ac-
tivities and friendly interactions, and yet others
who are involved—those who take an active role
in rearing their grandchildren.

Despite the ideal of independence and au-
tonomy in early twenty-first century families,
there is a high degree of obligation and exchange
among the generations. Many types of aid flow
between the bonds of grandparents and grand-
children. Each generation both gives and re-
ceives, depending on life stage, health, and
economic circumstances. Significantly, each gen-
eration expresses the belief that it has a filial obli-
gation to the other to provide various types of
assistance. Instrumental or physical aid includes
assistance with chores, financial assistance, and
caregiving. Most often, grandparents offer finan-
cial help to and babysitting for their grandchil-
dren; in return, grandchildren, when they are
old enough, perform chores for their grandpar-
ents. Emotional or expressive aid consists of nur-
turing, social support, and friendship, important
commodities that flow both ways throughout the
life of the relationship.

At the close of the twentieth century, a new
focus on two ranges of exchange emerged. The
first was on custodial grandparenting—where
grandparents became surrogate parents for
young grandchildren because of some cata-
strophic circumstances surrounding the middle
generation, such as death, illness, divorce, drug
addiction, or incarceration. On the one hand,
studies report that the caregiver grandparent,
most often the grandmother, tends to be more
stressed, socially isolated, and generally less
happy than other, noncustodial, grandparents.
But recent research points out some of the more
positive effects of the role such as the satisfaction
of bettering the life of a grandchild. On the other
side of the exchange spectrum is the growing rec-
ognition that long life brings the increased likeli-
hood that a grandparent will spend a part of his/
her final years in some degree of dependency.
Grandchildren are part of the family constella-
tion or the support convoy that may be called
upon to offer assistance. Studies show that once
they reach young adulthood, grandchildren not
only accept their ‘‘grand filial’’ responsibility in
theory, but practice it, in fact. Older grandchil-
dren report that they provide both instrumental

and emotional aid to their dependent grandpar-
ents.

Diversity in grandparenthood

Given all that has been reported about
grandparenthood, the most significant general
conclusion is the tremendous heterogeneity of
grandparenting experiences. That is due, in
large part, to the demographic and sociocultural
shifts that have taken place over the last century.
Grandparents defy generalizations because they
represent such a diverse group. For one, grand-
parents range in age from persons in their twen-
ties to centenarians; thus they might be men and
women who are still in their childbearing years
themselves or they might be men and women
who have great-great grandchildren. In terms of
their life stage, they could be fully employed in
the labor force, at the peak of their careers, or re-
tired for decades. Such an enormous age and
life-stage range among grandparents is mirrored
by a similar age and life-stage range for their
grandchildren. Although the predominant im-
age of a grandchild is one of a toddler, the truth
is that grandchildren are also young adults in
their high school and college years and, increas-
ingly, mature adults forming families of their
own.

Diversity also comes in the form of widely
different grandparenthood experiences depend-
ing on race and ethnicity. Although studies fo-
cusing on minority grandparents are limited in
number and scope, the conclusions are consis-
tent along several dimensions: specific minority
groups are, themselves, very diverse and thus,
defy generalization; differentials exist in the
grandparenting experience based on whether or
not the grandparent was born in the United
States; and family structures are affected by the
groups’ social placement in the larger society and
must be analyzed as such.

African-American grandparents are an im-
portant resource for their grandchildren, espe-
cially given the importance of extended kin
networks and intergenerational ties within the
social organization of black families. For exam-
ple, despite increasing heterogeneity in their
family structure, African Americans are more
likely to live in extended and multigenerational
family households than are white Americans, and
this experience leads to greater contact with
grandchildren. Grandparents are seen as playing
a pivotal role in the lives of these children, a role
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rooted in African-American culture and the so-
cioeconomic realities of their lives.

Hispanics (the term here referring to a num-
ber of separate and distinct subgroups including
Mexicans, Cubans, Puerto Ricans, and other La-
tinos coming from Central and South America)
differ in their grandparenthood experience from
white Americans and African Americans. Ac-
knowledging that there is tremendous diversity
within the Hispanic community itself, the limited
number of studies that have focused on this pop-
ulation conclude that strong familistic ties trans-
late into frequent contact, high satisfaction, and
a high level of social support between the cross-
generations.

Asian Americans (the term here referring to
subgroups including those from China, Japan,
Korea, Vietnam, the Philippines, India, and oth-
ers coming from Southeast Asia) share an adher-
ence to filial responsibility and gender hierarchy
that influences grandparent/grandchild relation-
ships. High rates of coresidence among three
generations lead to strong and supportive cross-
generational ties, but unlike the case of African
Americans, whose extended family structure and
households are quite often matrilineal, Asian-
American grandparents are more likely to live
with their sons than with their daughters. The
primacy of age seniority in the traditional cul-
tures represented among Asian Americans
makes it likely that grandparent/grandchild in-
teractions are more formal and authoritarian
than those of other racial or ethnic groups.

Grandparenthood is a status and an experi-
ence that is significant to many older adults. Dec-
ades of research have contributed to an
understanding of the concept but variations
based on age, race, and ethnicity as well as gen-
der, marital, and health statuses make definitions
of ‘‘grandparenthood’’ particularly complex.
Much in the same way that the U.S. population
in the twenty-first century will be defined by tre-
mendous heterogeneity, so, too, will relation-
ships between grandparents and grandchildren.

LYNNE GERSHENSON HODGSON

See also INTERGENERATIONAL EXCHANGES; KIN; PARENT-
CHILD RELATIONSHIP.
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GRIEF
See BEREAVEMENT

GROWTH HORMONE
A large body of scientific evidence has accu-

mulated to support the concept that decreases in
anabolic hormones that occur with aging contrib-
ute to the aging-related decline in tissue function
and the aging phenotype. Growth hormone and
insulin-like growth factor-1 (IGF-1) are two po-
tent anabolic hormones, and decreases in these
hormones have been hypothesized to contribute
to the loss of muscle and bone mass, as well as
cognitive and immune function, in older adults.
In young adults, growth hormone is released in
pulsatile bursts from the pituitary gland, with the
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majority of secretion occurring at night in associ-
ation with slow-wave sleep. Similar pulses are ob-
served in rodents, except that secretory pulses
occur every 3.5 hours in males and hourly in fe-
males. The regulation of these pulses involve
at least two hormones released by the hypo-
thalamus: first, a growth-hormone-releasing
hormone (GHRH), which increases growth-
hormone release; and second, somatostatin,
which inhibits its release. The dynamic interac-
tions between these hypothalamic hormones reg-
ulate high amplitude, pulsatile, growth-hormone
secretion. Activation of the hepatic growth-
hormone receptor by growth hormone stimu-
lates the synthesis and secretion of IGF-1 into
plasma, which, in turn, stimulates DNA, RNA,
and protein synthesis and is a potent mitogen for
many tissues. Growth hormone and IGF-1 circu-
lating in the blood suppress growth-hormone re-
lease from the pituitary in a typical feedback
relationship—either directly at the level of the pi-
tuitary, or by stimulating somatostatin and/or in-
hibiting GHRH release from the hypothalamus.

Studies in humans have indicated a substan-
tial decline in the ability of older individuals to
secrete growth hormone, and it is now evident
that the decline in high-amplitude growth-
hormone secretion and plasma IGF-1 concentra-
tions are one of the most robust and well-
characterized events that occur with age. Similar
to humans, decreases in the amplitude of
growth-hormone pulses are observed in rodent
models of aging, and these changes, as expected,
are closely associated with a decline in plasma
IGF-1. Although the specific etiology for the de-
cline in growth-hormone pulse amplitude has
not been fully detailed, studies in both humans
and animals have documented that, rather than
a decline in pituitary response to these hypotha-
lamic peptides, alterations in the secretion of
both hypothalamic release and inhibiting hor-
mones appear to be the key factors in the decline
in growth-hormone pulse amplitude with age.
Since these hypothalamic hormones are con-
trolled by brain neurotransmitters, the concept
has evolved that alterations in the regulation of
neurotransmitters within the brain are part of
the mechanism for the decrease in growth hor-
mone.

Although an attenuation of growth-hormone
pulse amplitude is an important contributing fac-
tor in the decline in plasma IGF-1, studies have
also demonstrated that, in response to growth-
hormone administration, the ability to increase

IGF-1 secretion is diminished in elderly individ-
uals. These results indicate that not only a de-
cline in growth-hormone pulse amplitude, but
also tissue resistance to growth-hormone action,
is responsible for the reduced plasma IGF-1 con-
centrations. In rodents, a two-fold increase in
hepatic growth-hormone receptors has been re-
ported with age, but this increase is unable to
compensate for the reduced levels of growth hor-
mone. Thus, there appears to be a failure of cir-
culating growth hormone to activate intracellular
signaling pathways that, in addition to the de-
crease in growth hormone, contribute to a de-
cline in blood levels of IGF-1 in both animals and
humans.

Even though a decreased response to growth
hormone is an important component of the age-
related decline in plasma IGF-1, this deficit can
be partially overcome by administration of exog-
enous growth hormone. Studies in rodents have
revealed that the administration of growth hor-
mone increases IGF-1 and restores cellular pro-
tein synthesis in the muscle of old animals,
indicating that the age-related decline in tissue
function results, at least in part, from hormone
deficiency. Other reports have been published
demonstrating that either growth hormone or
IGF-1 could partially reverse the decline in im-
mune function, increase blood vessel elasticity,
and increase life span in rodents. These studies
were the first indications that the decrease in the
concentration of growth hormone has clinical
significance and may be responsible for the gen-
eralized catabolic state that accompanies normal
aging. In the elderly, it has generally been re-
ported that growth-hormone administration in-
creases IGF-1, lean body mass, muscle mass, and
skin thickness, and also reduces total body-fat
content. In addition, there are reports of eleva-
tions in serum osteocalcin (a marker of bone for-
mation) and nitrogen retention, raising the
possibility that growth-hormone treatment may
delay osteoporosis.

In addition to its role in regulating tissue
growth, more recent studies indicate that admin-
istration of growth hormone reverses the age-
related loss of blood vessels. These and related
studies indicating that IGF-1 is produced in
microvessels have led to the concept that a reduc-
tion in growth hormone and the subsequent de-
crease in plasma and microvascular-derived
IGF-1 lead to a decline in tissue function and/or
reduce the capacity of tissues to respond to ap-
propriate stimuli. In fact, raising levels of IGF-1
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in old animals has been shown to improve the
function of several neurotransmitter systems,
glucose utilization and cognition, and also to im-
prove contractility in the heart.

Although there are many potential beneficial
effects of growth-hormone therapy in aged ani-
mals and humans, the adverse effects of therapy
include sodium retention, carpal tunnel syn-
drome, potential glucose resistance, and hy-
perinsulinemia. Epidemiological studies also
indicate a significant correlation between levels
of IGF-1 and prostate, breast, and lung cancer,
raising the concern that administration of these
mitogenic hormones may initiate and/or acceler-
ate pathological changes in the elderly. These is-
sues have not been directly tested to date, but
studies indicate that moderate caloric restriction
(60 percent of ad libitum food intake), which is ca-
pable of decreasing age-related pathology, also
lowers plasma IGF-1 levels. Subsequent adminis-
tration of IGF-1 to these animals removes the
protective effects of moderate caloric restriction
from specific carcinogens, providing support for
the concept that the beneficial effects of moder-
ate caloric restriction are mediated, in part, by
decreasing levels of IGF-1. The association be-
tween IGF-1 and age-associated pathogenesis re-
mains to be established. Thus, the available
evidence suggests that a decline in growth hor-
mone and IGF-1 contribute to the functional de-
cline in tissues with age, but that raising the levels
of these hormones may increase the risk of age-
related pathology.

WILLIAM E. SONNTAG

See also BIOMARKERS OF AGING; ENDOCRINE SYSTEM;
NEUROENDOCRINE SYSTEM; NUTRITION, CALORIC RE-

STRICTION; THEORIES OF BIOLOGICAL AGING.
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GUARDIANSHIP
Ordinarily the person who will be most di-

rectly affected by any particular decision about
health care, finances, social services, residential
issues, or other personal matters is the person
who gets to make that decision. There may be
times, however, when that individual is not capa-
ble of making and expressing difficult personal
choices. In those instances, the legal system may
need to intervene on behalf of the incapacitated
individual. This may be accomplished through a
variety of legal devices that vary in terms of their
invasiveness into personal autonomy. One of
these legal devices is guardianship.

Incapacity to make and express valid deci-
sions is a problem that affects older persons in
disproportionate terms. The extent of mental
disorders in old age, representing decrements in
both intellectual and emotional functioning, is
considerable. For some older persons, mental
dysfunction may be a carryover from earlier life.
For most of the elderly, though, mental health
problems develop later in life as a result of or-
ganic brain disorders (primary degenerative
disorders or multi-infarct dementia), paranoid
disorders, drug reactions, excessive use of alco-
hol, or as the by-product of various physical ill-
nesses. These problems may take the form of
cognitive impairment (dementia) in memory, at-
tention, or information processing; emotional la-
bility (psychosis) often manifested as aggression;
or pseudodementia (depression). Because of this
prevalence of impairment, guardianship is a
legal device that disproportionately affects older
persons, especially those residing in institutions.

Court-appointed surrogates

Every state has enacted statutes that empow-
er the courts to appoint a surrogate with the au-
thority to make decisions on behalf of a mentally
incompetent ward. The terminology for the
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court-appointed surrogate decision-maker varies
among jurisdictions; ‘‘guardian’’ is the most com-
monly used term, although ‘‘conservator’’ and
other terms are employed in some places.

Guardianship statutes are an example of the
state’s inherent parens patriae power to protect
those who cannot take care of themselves in a
manner that society believes is appropriate. The
origins of some form of guardianship based on
the state’s benevolence toward the dependent
stretch back beyond thirteenth-century England.

The terms ‘‘capable’’ or ‘‘having capacity’’
usually are used to describe individuals who, in
a health care clinician’s professional judgment,
have sufficient capacity to make their own
choices. The terms ‘‘incompetent’’ or ‘‘incompe-
tence’’ refer to a court’s formal ruling on the de-
cision-making status of an individual in the
context of an official guardianship proceeding,
although some modern guardianship statutes
use the term ‘‘capable’’ to refer to a judicial judg-
ment.

Every adult person is presumed to be legally
competent to make personal decisions in life.
This presumption may be overcome, and a sur-
rogate decision-maker may be appointed, only
on a sufficient showing that the individual is
mentally unable to participate authentically (i.e.,
consistent with previously held values) and self-
sufficiently in a rational decision-making process.

State guardianship statutes contain a two-
step definition of competence. First, the individ-
ual must fall within a particular category such as
old age, mentally ill, or developmentally dis-
abled. Second, the individual must be found to
be impaired functionally—that is, actually unable
to care appropriately for person or property—as
a result of being within that category. The re-
quirement of functional impairment is empha-
sized in those states, such as California, whose
statutes restrict eligibility for guardianship to
those who are ‘‘gravely disabled’’ or the equiva-
lent.

In disputed, adversarial guardianship pro-
ceedings, medical and psychological experts usu-
ally are called on to testify by each side about the
proposed ward’s categorical problem and its im-
pact on the proposed ward’s functional abilities.
In practice, this medical and psychological testi-
mony frequently becomes the primary, if not the
sole, basis for adjudicating incompetence.

A court appoints a guardian (referred to in
a few jurisdictions as a conservator or committee)

as substitute decision-maker for an incompetent
person. The incompetent person for whom a
guardian is appointed is a ‘‘ward,’’ and the rela-
tionship created between the guardian/
conservator and ward is called ‘‘guardianship’’ or
‘‘conservatorship.’’

Procedural protections

There has been a strong movement since the
late 1980s toward greatly strengthening the pro-
cedural protections available to prospective
wards. In response to widespread public advoca-
cy of greater autonomy and dignity for older per-
sons and sharp criticism of the guardianship
system as overly intrusive and paternalistic, most
U.S. jurisdictions have adopted extensive revi-
sions to their guardianship statutes. These statu-
tory reforms create or enhance requirements
concerning court-appointed legal counsel with
adversarial duties, notice to the proposed ward,
a hearing, personal attendance of the proposed
ward at the hearing, clearly defined standard of
proof (varying among states from a preponder-
ance of the evidence test to a higher standard of
clear and convincing evidence to the strictest test
of beyond a reasonable doubt), explicitly delin-
eated contents of the guardianship petition, and
more specificity in the court order finding the
ward incompetent and appointing the guardian.
In a majority of states, statutes allow for the re-
laxation of normal procedural requirements to
permit the appointment of a temporary or emer-
gency guardian when there is an immediate life-
threatening situation or when a permanent
guardian can no longer serve.

The guardian who is appointed ordinarily is
a private person (relative, friend, or attorney) or
institution (bank or trust company); the majority
of guardians are relatives of the ward. Many state
statutes establish procedures through which
competent adults are empowered to nominate in
advance the person they wish to serve as guard-
ian for them in the event that guardianship is or-
dered at some future time, and the courts are
required to give strong deference to these pref-
erences.

In a growing number of cases, older individ-
uals are left without any friends or family mem-
bers who are willing and able to act as a surrogate
decision-maker. In response to this significant
social phenomenon, some states have devised
‘‘public guardianship’’ systems under which a
government agency, acting either directly or
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through contract with a private not-for-profit or
for-profit organization, functions in the guardian
role for a ward who has no one else. Elsewhere,
some private corporations and organizations
offer their services as guardians directly to the
courts, either for a fee or on a voluntary, pro
bono basis.

Guardian’s powers

A court may confer different types of powers
on a guardian. Plenary power is complete au-
thority over the ward’s person and estate, en-
compassing virtually every element of the ward’s
life, including health care and residential
choices. Alternatively, guardianship powers may
be restricted to control of the ward’s estate. In
the latter event, the guardian of the estate may
make decisions only about the handling of the
ward’s financial assets—real and personal prop-
erty—and income. A court may also appoint a
guardian ad litem who has authority to represent
the ward just in a particular legal proceeding,
such as a petition for authority to terminate life-
sustaining medical intervention.

Courts and legislatures traditionally have
treated mental competence as an all-or-nothing
concept, even though an older person’s function-
al capacity may wax and wane from time to time
and vary widely depending on the kind of choice
facing the individual and various environmental
factors. In recognition of this reality, all states
now allow courts to grant ‘‘limited’’ or ‘‘partial’’
guardianship explicitly delineating the particu-
lar, limited types of decisions that the ward is in-
capable of making and over which the guardian
may exercise surrogate authority, with all re-
maining power residing with the ward. This ap-
proach is driven by the constitutional principle
that, when the state absolutely must intervene in
the life of a person without that person’s volun-
tary permission, the state should engage in the
least restrictive or intrusive alternative possible,
consistent with accomplishing the state’s legiti-
mate goals. Limited or partial guardianship stat-
utes may be permissive, allowing but not
requiring courts to carefully tailor the guardian’s
powers to the ward’s needs, or they may mandate
that the guardian’s powers be drawn as narrowly
as possible by the appointing judge.

Any ward, but especially one for whom a ple-
nary guardian has been appointed, inevitably

suffers a serious deprivation of decision-making
authority. Among numerous kinds of choices
taken away, a ward may lose the right to enter
into a binding contract, to vote, to hold public of-
fice, to marry or divorce, to hold a license (such
as a motor vehicle driver’s license), to execute a
will, to own and sell or give away real and person-
al property, and to sue and be sued in the courts.

Once a guardianship has been imposed, the
appointed guardian is expected to act in a fidu-
ciary, or trust, manner. This responsibility may
be fulfilled by performing in a way that is either
(1) in accordance with the guardian’s judgment
of the ward’s best interests or (2) consistent with
previously expressed or implied values and pref-
erences of the ward. The latter approach is called
substituted judgment, which is now preferred by
most legislatures and courts as most respectful of
the ward’s own life experiences and deeply held
principles. The court retains continuing jurisdic-
tion or power to oversee the guardian’s conduct.

Any guardianship may be discontinued
when it is no longer needed, and in some states
appropriateness must be reviewed at least annu-
ally. The successful termination of a guardian-
ship is difficult, because the party arguing for
termination bears the burden of proving that
competence has been restored.

MARSHALL B. KAPP
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‘‘Hair is the crowning glory’’—this old dou-
ble-play of words emphasizes the significance of
hair for men and women. From a physiological
point of view, hair provides mechanical protec-
tion, insulation, and a wick effect for the dispers-
al of lubricating sebum and sweat over the
adjacent skin. The personalization of hair as a
means of defining individual (or group) identity
is of equally importance in many societies. It has
fundamental social and cultural significance for
the individual.

The structure of hair and its growth

The structure of hair is analogous to a plant
bulb. The whole unit, with its immediate sur-
rounding, is termed a follicle (see Figure 1). The
plant bulb is equivalent to the bulbous hair germ,
while the sprouting plant is equivalent to the
hair. A plant bulb, which is dormant near the soil
surface during the winter, begins to sprout in the
spring. It moves deeper into the earth and then
grows into a full plant, which lasts over the sum-
mer. In the fall, the plant shrivels and is de-
tached. The bulb then goes into a resting phase
and resprouts the next spring.

The three phases of the hair life-cycle are
equivalent (see Figure 1) and are termed anagen
(growing phase), catagen (transitional phase), and
telogen (resting phase). The lustrous scalps of
young adulthood have about 100,000 hairs,
blondes having more and redheads less. This
number declines in healthy individuals to forty to
fifty thousand hairs between the ages of thirty
and fifty, at which time the apparent bulk of the
hair is 50 percent thinner.

Normally, about 90 percent of hair is in the
anagen phase and 10 percent in the telogen
phase. Hair is shed daily, with a loss of fifty to one
hundred hairs—often found on a brush or pillow
as club (the small knob on the root end) hairs.

The number of hair follicles is the same in
men and women. No new ones develop after
fetal life. The juvenile soft hair of childhood be-
comes the firmer and more lustrous terminal
hair of adolescence.

Changes with age

The number of active follicles declines by 30
to 50 percent between the ages of thirty and fifty.
This is associated with a decline of male-type hor-
monal substances. The hair becomes sparser and
the sebaceous (grease) gland enlarges. The gland
output is reduced by as much as 30 percent in
women, but this is more variable and sometimes
increased in men.

The graying of hair

Melanin is the brown pigment produced by
cells termed melanocytes. These cells lie in the bot-
tom layer of the epidermis. The amount of dark
pigment that is produced declines with age. At
the same time, the central medullary space of the
shaft enlarges. Light reflection from the cell sur-
faces of the cuticle and cortex is also increased.
The combination of these changes is generally
accepted as the cause of hair graying with age. It
is more obvious in dark-haired individuals but
appears more complete in lighter haired individ-
uals. The whole process is under genetic control.

There are racial variations. While graying
appears as early as twenty years of age in Cauca-
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Figure 1
Hair Bulb and Follicle: The Cycle of Hair Growth

SOURCE: Based on Montagna, W. The Structure and Function of Skin, 2nd ed. New York: Academic Press, 1962.
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sians and at thirty in Africans, the first appear-
ance of gray hair generally occurs at around
thirty-five in Caucasians. By age fifty, 50 percent
of the population has some degree of significant
graying. The process starts about five years later
in Africans, and five years earlier in Japanese.
Beard and moustache hair changes before the
scalp and body hair. On the scalp, the temple
hair grays first, followed by the crown and then
back of the scalp. The whole process is a normal
physiological change. In any given individual,
the age at which graying becomes noticed, and
the rate of graying, is not related to the overall
rate of biological aging.

Baldness

The most common cause of balding, by far,
is physiological. The firm terminal hair of ma-
ture adulthood is replaced by soft vellus hair—a
relic of the first immature hair of infancy and
early childhood. This process is under genetic
control, with inherited influence on male-type
hormones. The onset can be as young as seven-
teen in males and in the mid-twenties in females.
In general, the areas that are the last to get termi-
nal hair are the first to lose it (see Figure 2). The
average of onset in males is in the late twenties
and in females in the mid-thirties (see Figure 3).

Reversible hair loss. Physiological balding is
not reversible, but there are other types of bald-
ing that are reversible. For example, the hair
shaft can break because of fungal infection or
from repeated peroxide bleaching.

Hair can fall prematurely from the follicle.
This is termed telogen effluvium. It can follow an
infective illness, or from some other mild toxic
process that occurred six to eight weeks before-
hand. The hair suddenly falls out in unusual
amounts, leaving a thin scalp covering. Previous-
ly unnoticed physiological baldness may then be
revealed, sometimes causing anxiety. Telogen ef-
fluvium is self-limiting, although in some cases
the problem continues for a number of years be-
fore ceasing spontaneously. Rarer causes relate
to hormone irregularity, particularly, thyroid
hormones. Dietary factors, such as a general food
deficiency, protein deficiency, low blood iron, or,
more rarely, low zinc levels, are sometimes re-
sponsible. A sudden unexplained onset in older
patients always raises concern of an underlying
malignancy.

Alopecia areata is a harmless form of patchy
baldness that can occur at any time of life. The

hair ceases to grow in its mid-anagen cycle and
falls out. Usually there are solitary or multiple
round patches of baldness, but it can be wide-
spread over the scalp, mimicking other forms of
diffuse hair loss. When there is apparent loss of
the hair follicle, this condition is termed scarring
alopecia. Sometimes the follicle opening cannot
be seen in normal balding. Burns caused by heat
or chemicals can destroy the hair root, as well as
some chronic inflammatory conditions. The
cause of hair loss can be complex, and assessment
by a knowledgeable physician is often required.

Common scalp nuisances of older persons

There are two common irritations of the
scalp that may be associated with temporary hair
loss: psoriasis and seborrheic dermatitis, which is
commonly known as dandruff.

Two percent of the population have psoriasis
at any given time. Its cause is not known, al-
though constitutional factors play an important
role, as do other trigger factors. Psoriasis can ap-
pear at any time in life. It frequently occurs in
adults as sharp-edged scaly red patches on the el-
bows and knees. It can be more extensive over
the trunk and limbs, and can also affect the body
folds. Discrete patches can occur on the scalp and
occasionally involve the whole scalp. Psoriasis can
sometimes be itchy. Tar shampoos can give relief
if used on a daily basis, and there are other reme-
dies than are available by prescription, though
no permanent cure exists.

Seborrheic dermatitis develops after adoles-
cence. With this condition, the scalp is excessively
scaly and greasy, and can be intolerably itchy.
Those with greasy coarse-pored skin are more
prone to seborrheic dermatitis, and older men
are affected more than women. Greasy yellowish
scales are found in patches, or are diffuse about
the scalp. The skin may be red and inflamed. It
may also be present on the hairy areas of the face,
on the forehead, or down the broad folds at the
side of the nose. Its cause is not fully known, but
there is a sensitivity in some people to a naturally
occurring, common yeast that overgrows in the
scalp skin. Tar shampoo used on a regular basis,
or a sulphur-releasing shampoo used intermit-
tently, can be helpful.

General care of the older scalp

The scalps of older persons deserve as much
attention as those of younger people. Appropri-
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Figure 2
Patterns of Male Baldness

SOURCE: Hamilton in Diseases of the Hair and Scalp. Dawber, Rodney, and Rook, Arthur, eds. Oxford, U.K. and Malden,
Mass.: Blackwell Science, 1997.
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Figure 3
Balding in Females

SOURCE: After Ludwig in Diseases of the Hair and Scalp. Dawber, Rodney, and Rook, Arthur, eds. Oxford, U.K. and
Malden, Mass.: Blackwell Science, 1997.

ate grooming, including washing, combing, and
brushing is required for a healthy scalp. Normal
cosmetic attention, including waving and setting,
should not impair scalp health, so long as there
is not undue tension on the hair. Dyeing and
other forms of hair coloring can also be used
without adverse consequences.

J. BARRIE ROSS

See also ANDROPAUSE; MENOPAUSE; SKIN.
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HEALTH AND LONG-TERM
CARE PROGRAM
INTEGRATION

The health and long-term care service deliv-
ery system is compartmentalized. Physicians,

usually the primary care physician, are responsi-
ble for outpatient care. Inpatient care is usually
under the management of a medical specialist,
such as a surgeon, cardiologist, or neurologist.
Care after the patient leaves the hospital includes
home health care, rehabilitation, and skilled
nursing home care. These services, although au-
thorized by a physician, are usually more directly
managed by a nurse or therapeutic specialist
(e.g., a physical or occupational therapist). Ex-
tended care, whether in a nursing home or in the
community, is often considered to be long-term
care. Long-term care includes ‘‘skilled’’ services
provided by a nurse or therapist, as well as the
‘‘nonskilled’’ care provided by a nurse’s aide,
personal care aide, or housekeeping services.
The vast majority of nonskilled long-term care
services are provided by family members, but
they can also be purchased from private individ-
uals and community agencies. Home or commu-
nity-based long-term care services, if not directly
coordinated by the patient or a family member,
are typically planned and monitored by a social
services case manager.

The distinctions among these multiple levels
of care, and between skilled and unskilled care,
are directly connected to the financing and reim-
bursement processes. The major public insur-
ance program for health care is Medicare. This
federally financed program provides coverage
for physician, hospital, and skilled home health
and skilled nursing home care. Extended or
long-term care and unskilled care are usually ex-
cluded from Medicare reimbursement. Payment
for these services comes either from the patient
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or the patient’s family; or from public programs
such as Medicaid or the Veterans Administration
(for those who qualify). State governments also
use social service programs to finance some un-
skilled care.

Historically, each level of care and each fi-
nancing program has operated within its own
budget. Under this arrangement, any cost sav-
ings from the substitution of lower levels of care
for higher ones add costs to the program financ-
ing the lower-level services and produce savings
for programs financing the higher levels of care.
For example, reduced days in a hospital save
Medicare costs, and may result in transfers to
nursing homes, which have a lower daily cost
than hospitals. Nursing home stays of up to one
hundred days are likely to be paid by Medicare,
but more extended stays usually are paid for pri-
vately or through Medicaid. Another example is
the decision by a family to keep a member at
home rather than place him or her in a nursing
home. For those who qualify for Medicaid cover-
age, the availability of informal family care saves
Medicaid costs, and pushes all the cost to the
family. For the relatively few persons with pri-
vate long-term care insurance, this would be a
cost savings to insurance as well.

State governments have tried to encourage
informal care by permitting persons eligible for
Medicaid (who also qualify for nursing home ad-
mission) to receive a portion of the funds that
would have gone for nursing home care for the
purchase of unskilled home care. This is done
within the Medicaid program under home and
community-based care. This approach begins to
solve the problem of limited financing for com-
munity-based, long-term care services (for those
who have incomes and other assets low enough
to qualify for Medicaid), but it does not integrate
health care and long-term care.

Several promising approaches to acute and
long-term care integration are briefly described
here: the Program for All-Inclusive Care for the
Elderly (PACE), the social/health maintenance
organization demonstration, screening and care
coordination in Medicare HMOs, the use of geri-
atricians and geriatric care teams, and managed
care within the Medicaid program.

Program of All-Inclusive Care for the
Elderly

The PACE program was initiated in 1986 as
a congressionally mandated demonstration. It

has since become a permanent program with au-
thorization for several dozen sites around the
United States. PACE offers complete coverage of
all Medicare-reimbursed services (including hos-
pital, physician, home health, and skilled nursing
homes) and Medicaid-covered services. Medicaid
coverage includes the same services reimbursed
by Medicare, as well as long-term nursing home
care, homemaker services, and adult day health
care. The PACE program is targeted exclusively
on persons whose needs make them eligible for
nursing home placement. These programs are at
full financial risk for all Medicare- and Medicaid-
covered services used by their members. They
receive a fixed monthly payment for each mem-
ber, regardless of the care received. This is called
a capitation payment. Under this reimbursement
system the PACE sites can allocate Medicare and
Medicaid revenues to whatever services, includ-
ing non-health care services, deemed most ap-
propriate. Having all services covered under a
single budget permits the PACE sites to substi-
tute lower levels for higher levels, when appro-
priate, and to capture the cost savings. Health
and long-term care service integration is further
achieved through adult day health care partici-
pation of the members, which permits the rou-
tine monitoring of functional and health status,
medication management, and involvement in
physical exercise and other enrichment activities.
Care planning is done through multidisciplinary
teams who work together rather than through
professionals working in isolation.

A difficult challenge for PACE has been
maintaining enrollment levels (Irvin, et al.). This
is largely the result of program requirements for
adult day care participation and the loss of free-
dom to choose one’s physician (participants must
use a PACE physician, who is usually a staff doc-
tor). Several sites have been modifying their op-
erations to place less reliance on day care and to
give members the option of retaining their own
physician.

While this has been a highly popular pro-
gram with federal and state policy makers, there
is still some question about the reimbursement
payment levels, and whether the sites are receiv-
ing overpayment (Mukamel et al.). This concern
arises, in part, because the sites can be selective
in the referrals they accept into the program.

Social/health maintenance organization

The first generation of this Medicare demon-
stration, known as the S/HMO, was implemented
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in 1985 with the objective of adding a package of
chronic care benefits to the acute services and op-
erational structure of the Medicare HMO model.
Chronic care benefits included nursing home
stays (usually a maximum of thirty days), and
personal care, homemaker, and case manage-
ment services. There was an annual (and in some
cases monthly) limit on the amount of services a
member could receive. S/HMOs also offered ex-
panded care benefits (such as prescription drugs,
eyeglasses, transportation, and preventive dental
care) to all members.

The S/HMO demonstration was testing the
efficacy of offering and managing access to
chronic care benefits (e.g., nonskilled home
care), and examining how the expansion of re-
sponsibility into community-based care affected
the health plan’s general approach to its Medi-
care eligible members. Four sites participated in
the initial demonstration. These first generation
S/HMOs used a traditional model of outpatient
and inpatient physician services and hospital uti-
lization control, with each of these functions op-
erated independently from the functional
assessments, and chronic care benefit authoriza-
tion and case management available to frailty
qualified members. Contacts between physicians
and case managers were limited—usually to the
authorization of Medicare services (Harrington
et al.).

In 1995 the Health Care Financing Adminis-
tration (the agency responsible for the Medicare
program) initiated the planning of a second gen-
eration model of the S/HMO. The second gener-
ation model retains the chronic care benefit
package implemented in the first generation
plans, and it adds several fundamental refine-
ments intended to better integrate and coordi-
nate primary care and the management of high
risk cases. Most important of these was an at-
tempt to develop a strong geriatric service model
of care. The ‘‘geriatric’’ approach includes a
screening program intended to identify patients
at risk for high service costs and disability; timely
application of primary care monitoring and
treatment to reduce illness and disability; and a
geriatric education and consultation program to
provide specialty support for complex cases.
Care management supports the primary care
functions for those requiring home care, those
discharged from hospitals or nursing homes, and
those who are having difficulty complying with
their treatment regimen. Case management ef-
forts are closely integrated with the provision of

primary care, including conferences among the
various professionals. The proactive attention to
clinical care and preventive services requires the
definition of ‘‘risk’’ to include acute and chronic
conditions and problems, in addition to the limi-
tations of activities of daily living that have been
more typical in the long-term care field (Kane et
al.). One second generation plan became opera-
tional in 1997.

Screening and service coordination in
Medicare HMOs

Surveys of the largest Medicare HMOs show
that as early as 1990, plans had begun to establish
procedures for identifying high risk patients, as-
sessing and treating multiproblem patients, re-
habilitating patients following acute events,
reducing medication problems, and expanding
benefits to include more home care and case
management for nursing home patients (Kramer
et al.). These activities incorporate many of the
features of the S/HMO model, but without the
advantage of a 5 percent higher capitation pay-
ment and with no obligation to provide long-
term care benefits for those in the community.

Screening and assessment are generally lim-
ited to new enrollees or to those who have been
hospitalized. High risk cases flagged via this pro-
cess are referred to primary care (or geriatric as-
sessment) for more in-depth assessments.
Screening data are based on self-report question-
naires and telephone interviews. The emphasis
in these instruments is given to health conditions
and other factors that may be associated with
hospitalization, preventable disability, and other
avoidable expenditures. The screening of cur-
rent members has been less formalized. It is gen-
erally based on a referral from the primary care
physician or triggered by hospitalization (Pacala
et al.). Management information systems are be-
coming more capable of capturing medical re-
cords, service encounters, and even prescription
refills. Access to these data increases the likeli-
hood of their use to identify and monitor those
thought to be at risk for expensive care or avoid-
able complications, though there are no recent
studies documenting the extent or means of im-
plementing such monitoring.

Primary care for post-acute care patients is
delivered by a combination of methods (Kramer
et al.). For those returning home, most plans rely
on the primary care physician. For persons in
skilled nursing homes, some plans rely on the
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primary care physician, others have a medical di-
rector who handles all such cases, and still others
use a nurse practitioner. Combinations of these
approaches may occur, depending on whether
the nursing home is a primary referral site for
the health plan or a freestanding facility with
only a few plan members. The management of
other ‘‘high risk’’ but not hospitalized cases
largely falls on the primary care physician, al-
though many plans have developed programs
targeted to selected diagnoses that include con-
gestive heart failure, diabetes, and chronic ob-
structive pulmonary disease. Within disease
management programs the patient’s health care
may be managed by a specialist who is supported
by a team of professionals responsible for helping
the patient monitor symptoms, diet, weight,
medication use, and other treatments. The effec-
tiveness of the screening, risk identification, and
disease management approaches within health
plans has not been formally reported, but experi-
ence from clinical trials and other small scale
demonstrations leads to expectations of program
success (Fama, et al.; Miller and Luft).

Geriatricians and multidisciplinary teams

The extent to which geriatric medicine
should, and can, be integrated into the delivery
of health care and long-term care is not yet re-
solved. Historically, some HMOs have used geri-
atricians as part of their primary care
practitioner group but have not allowed these
physicians to limit their practice exclusively to
geriatric patients. Another model for practice is
to have geriatricians (or a geriatric team) provide
care and management to the most frail and vul-
nerable elderly within a system. This is imple-
mented through screening programs, such as
those noted earlier, that identify and refer new
members who are frail (or current members who
have become frail) into this specialty practice for
ongoing primary care. Such a model requires a
large elderly enrollment to generate a cost-
effective practice volume. A variant on this model
uses geriatricians as specialist consultants for as-
sessment and advice with ongoing treatment.
The patient remains under the care of the regu-
lar primary care physician. These two models
can be used in combination (Friedman and
Kane).

A further variation on the above involves the
use of multidisciplinary teams (i.e., nurses, social
workers, and/or other health professionals) in

conjunction with the primary care physician.
This model recognizes that geriatric training is
generally more common among nurses and so-
cial workers, and it allows for case monitoring to
occur through means other than office visits and
to encompass care plans that go beyond purely
medical treatment. In many cases geriatric nurse
practitioners (GNPs) or adult nurse practitioners
may assume responsibility for basic primary care,
freeing the geriatrician’s time for more complex
cases. These team models can operate as compo-
nents in ambulatory care clinics or as adjuncts to
the home care program. Such teams are perhaps
more common in hospital inpatient and nursing
home settings. Under these inpatient circum-
stances the team likely replaces the patient’s pri-
mary care physician until the patient returns to
the community.

One area where GNPs have been used to
good advantage is in providing primary care to
nursing home patients. A corporation, EverCare,
has developed a cost-effective managed care ap-
proach to capitating the acute care of nursing
home patients, using GNPs as the major source
of primary care. The underlying premise of this
approach is that closer attention to the nursing
home residents’ primary care needs will reduce
the use of more expensive hospital care (Kane
and Huck). EverCare is being demonstrated at
six sites across the country. As it has been imple-
mented, some changes have been necessary. The
participating physicians are recruited from those
in the community who are already active in nurs-
ing home care. Because sufficient numbers of
GNPs are not always available, adult nurse prac-
titioners are sometimes used instead.

The relative value of any of these approaches
is largely untested, but as a practical matter the
choices made by a health plan and medical
groups more generally are constrained by the
size of their Medicare enrollment and by the lim-
ited availability of geriatricians.

Medicaid managed care

Many federal agencies, state governments,
providers, and foundations are interested in
using managed care for integrating acute care
and long-term care. However a number of unre-
solved practical questions have slowed progress
in this area. Two of the most important issues are
discussed here. First, combining acute care and
long-term care under a single entity raises ques-
tions about auspices. Many proponents of long-
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term care fear that a merged authority will be
dominated by a medical mentality and that im-
portant social dimensions of long-term care will
receive less attention. A second issue has to do
with the experience base upon which to establish
payment rates for both acute and long-term care
services. PACE is the only program that has used
a capitation payment blending funds from Medi-
care and Medicaid. In contrast to this, most state
long-term care programs adjust Medicaid pay-
ments on the basis of expected Medicare reim-
bursement. Contractors in these situations are
responsible for obtaining the Medicare portion
of their payment. On the other hand, if Medicaid
is capitated, Medicare usually remains fee-for-
service—creating an incentive to shift costs to the
fee-for-service payer. If acute care for both Med-
icaid and Medicare is capitated, then long-term
care is usually fee-for-service—creating no incen-
tive for capitated plans to keep members out of
the long-term care system because Medicaid will
pay for long-term stays. Data systems that can ac-
cumulate the full cost (across both Medicare and
Medicaid) of the long-term care population or
those at risk of entering the long-term care sys-
tem are only beginning to be implemented.

Recognizing these important knowledge
gaps, states have approached acute and long-
term care integration in an incremental manner.
A handful of states (Arizona, Florida, Minnesota,
and Wisconsin) have enrolled elderly persons in
Medicaid managed care programs that include
varying levels of long-term care coverage (Hola-
han et al.). Four programs are briefly profiled.
An initial common characteristic of these, and
the other programs, is that none includes a direct
role for the state regarding Medicare reimburse-
ment.

Arizona. Arizona is the only state with a
statewide managed care program for persons
needing long-term care (Arizona Long Term
Care System, ALTCS). The Arizona Health Care
Cost Containment System contracts with man-
aged care organizations for the coverage of all
Medicaid enrollees. A Medicaid recipient is en-
rolled in ALTCS only if he or she meets Arizona’s
long-term care criteria. Through ALTCS the
state pays managed care organizations (private
companies in the Phoenix and Tucson areas, and
county governments in the less populous coun-
ties) a capitated rate that covers the full range of
community-based long-term care and nursing
home care. ALTCS contractors are also responsi-
ble for the primary and acute care needs of their

members, but this program covers only Medicaid
costs; Medicare costs are reimbursed on a fee-
for-service basis (McCall and Korb).

Florida. Florida has undertaken demonstra-
tion projects in three counties with two managed
care organizations to examine the effects of man-
aged Medicaid programs for elderly persons.
Only recipients who meet the state’s criteria for
nursing home care are eligible. During the dem-
onstration only those age sixty-five and older
were eligible.

In these projects Medicaid is capitated (simi-
lar to the Arizona ALTCS program). State law
prohibits the program from enrolling members
in a Medicare risk contract. The benefits include
in-home care, day care, transport services, sup-
plies, and home adaptations.

Minnesota. Minnesota’s Prepaid Medical As-
sistance Program enrolls elderly persons. It in-
cludes some community-based long-term care
and up to ninety days of nursing facility care. Any
additional long-term care is paid on a fee-for-
service basis. Minnesota has initiated a waiver to
Medicaid regulations so that it can establish the
Senior Health Options Project. This program
will integrate a full range of Medicare and Medic-
aid services for older persons who are dually eli-
gible, regardless of whether they need long-term
care. Nursing facility liability under this program
will be limited to 180 days, but the rate structure
provides incentives to purchase community care.

Wisconsin. The Wisconsin Partnership Pro-
gram serves persons eligible for nursing facilities.
The program currently operates as a Medicaid
prepaid health plan (which is partially capitated).
Medicare is billed by the providers on a fee-for-
service basis. Program planners are seeking fed-
eral approval for full capitation of both Medicaid
and Medicare services.

ROBERT NEWCOMER

See also CASE MANAGEMENT; DAY HOSPITALS; LONG-
TERM CARE; MEDICAID; MEDICARE; MULTIDISCIPLINARY

TEAM; VETERANS CARE.
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HEALTH ATTITUDE
Aging naturally entails changes in physical,

cognitive, and social capacities. Many of these
changes, such as declining strength, difficulty re-
membering, or bereavement from the death of
friends and loved ones, are experienced as a kind
of loss. Experiences of loss can affect one’s health
negatively, but some people maintain a positive
health attitude despite these unwelcome events,

which gives rise to a variety of positive health-
related consequences. Like any attitude, which
comprises a summary evaluation, favorable or
unfavorable, of a concept, object, or situation,
one’s health attitude is the overall evaluation of
one’s own health as excellent, good, fair, or poor.

A positive health attitude typically reflects an
objective health status that is also positive. Many
large-scale surveys of population health, con-
ducted in North America and Europe, have
found that respondents’ self-evaluations corre-
spond well with more objective measures of their
health, such as physician ratings, utilization of
health services, diagnosed chronic conditions, or
days of reduced activity due to health problems,
and poor self-rated health has been shown to
predict mortality (Mossey and Shapiro, 1982). A
positive health attitude is also likely to be associ-
ated with consistent beliefs and behaviors. Some-
one with a positive health attitude might hold the
consistent belief that he or she is not highly sus-
ceptible to disease, whereas someone with a neg-
ative health attitude might rarely or never
engage in health-enhancing behaviors, such as
exercise. These relationships are further under-
stood to be bidirectional, that is, engaging in
good health practices promotes a positive health
attitude and vice versa. Past research has sup-
ported theories, such as the health belief model
or theory of planned behavior, which describe
beliefs as a cause, and behavior as a consequence,
of health-related attitudes. Behavior can also be
a cause of attitudes, according to research on
cognitive dissonance and self-perception theory.

Aspects of an individual’s personality, nota-
bly his or her optimism and perceived personal
control over life events, can contribute to a posi-
tive health attitude as well. Highly optimistic
people and those with high perceived control
consistently view their health more positively,
and cope more successfully with health prob-
lems, than do highly pessimistic people and those
with low perceived control. Finally, the way peo-
ple explain a health-related event can affect how
positively they view their health. When negative
events happen (e.g., a heart attack), people who
attribute the event to a stable cause (e.g., genetic
makeup) will view their health prospects more
negatively than do people who attribute the
event to an unstable cause (e.g., unhealthy life-
style). Such characteristic attributions may ac-
count for the effects of dispositions such as
optimism or perceived control on health atti-
tudes. Moreover, according to research in
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achievement settings, these attributions may be
subject to psychotherapeutic intervention, sug-
gesting one way in which people can adopt a pos-
itive health attitude. It remains unclear,
however, whether such induced attitudes convey
the same protection as those that occur sponta-
neously.

Positive health attitudes have been associated
with mostly desirable health-related conse-
quences, as assessed at a later time. Other cir-
cumstances being equal, people who view their
health positively live longer, on average, than
people who view their health negatively. Howev-
er, a positive health attitude can also serve a de-
fensive function, leading to undesirable
consequences. People may continue a health-
damaging behavior, such as smoking, or fail to
adopt a health-enhancing one, such as sunscreen
use, because their positive health attitude shields
them from recognizing the health threat that
these choices may pose. Finally, one’s health atti-
tude can serve a symbolic function, by reaffirm-
ing the increasing value people place on their
health as they age.

JUDITH G. CHIPPERFIELD

DANIEL S. BAILIS

RAYMOND P. PERRY

See also CONTROL, PERCEIVED; PERCEIVED HEALTH; PER-

SONALITY.
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HEALTH INSURANCE
See EMPLOYEE HEALTH INSURANCE

HEALTH INSURANCE,
NATIONAL APPROACHES
One key feature of a health system is health

insurance. Health insurance allows individuals to
share the risk of any large costs due to illness, and
provides a structure by which individuals are
linked with health care services. Although in-
sured individuals often pay fees to obtain medi-
cine or to see a doctor, health insurance pays for
a large portion of medical costs.

Typically, health care insurance systems
have a combination of public and private compo-
nents. However, with the exception of a few
countries, such as Germany, the Netherlands,
and the United States, most industrialized coun-
tries have universal health care for basic health
services, funded through the public sector. In a
universal system, all citizens or residents, regard-
less of age, income, or health status, have access
to a core set of health care benefits. Australia,
Canada, France, Japan, Korea, Sweden, and the
United Kingdom all have universal health care
systems. Individuals can often supplement the
health insurance they receive from the govern-
ment with private insurance for health services
not covered by the public system, or to cover
large costs. In France, for example, 84.5 percent
of the population purchased supplementary in-
surance from private sources in 1998. Thus, even
in countries with universal health care, it is often
the case that not all individuals have the same in-
surance coverage.

Some countries have mixed systems in which
a portion of the population has only public insur-
ance, while others have only private insurance.
In Germany and the Netherlands, a majority of
the population has public health insurance. Par-
ticipants in the public insurance program are not
allowed to purchase private health insurance
that covers the core services already covered
under the public system. Thus, among this
group, everyone has equal basic health care cov-
erage. Only those who have incomes above a cut-
off level have the option to purchase their own
private health insurance or go without health in-
surance.

The health insurance system in the United
States is one of the most diverse. About two-
thirds of nonelderly individuals in the United
States obtain health insurance through an em-
ployer. Generally, this insurance is paid for by
both the employer and the employee and is heav-
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ily subsidized by the income tax system. Some in-
dividuals who are working but are not offered
employer-subsidized health insurance pay the
full cost of their private health insurance. There
are also individuals who have public health in-
surance provided for them by the government.
Medicaid is a public program that helps some in-
dividuals in the United States who have low in-
comes or who are disabled pay for their health
care. Medicare is a program that covers health
care costs for most of the elderly population. In
2000, 15.8 percent of the nonelderly population
in the United States was without health insur-
ance.

In most countries, elderly persons are cov-
ered under the same health insurance program
or system as other members of the population.
One exception is the United States, where the
vast majority of older adults are eligible for the
public Medicare program. Another important
part of a health care system for the elderly is in-
surance for long-term care. Long-term care insur-
ance helps pay for nursing home care if, for
example, an individual becomes ill or disabled
for an extended period of time. In countries such
as Sweden and Denmark, coverage of long-term
care is included in the country’s general health
care system. Germany, on the other hand, has a
separate public long-term care insurance pro-
gram that is mandatory for most of the popula-
tion. Meanwhile, in the United States, private
long-term care insurance is optional and limited.
Only the poor are provided with long-term care
coverage, via Medicaid. Similarly, France pro-
vides free long-term care to the poorest elderly
adults, but there is no social long-term insurance
under the French system.

Financing

Health care spending varies widely across
countries. Table 1 shows health care spending
for some industrialized countries. In the United
States, almost 13 percent of the gross domestic prod-
uct (GDP) is devoted to health care spending, the
highest of any country in the world. At the other
end of the spectrum, the Southeast Asian country
of Myanmar spends less than 2 percent of its
GDP on health care.

High levels of spending do not necessarily
guarantee a high-quality health care system. In
2000, the World Health Organization ranked
health care systems based on criteria that includ-
ed measures of overall population health, in-

Table 1
Health Care Expenditures, 1998

SOURCE: OECD Health Data (2001)

equalities within the system, and patient
satisfaction. The United States was ranked thirty-
seventh out of the 191 countries, despite spend-
ing a higher proportion of its GDP on health
than any other country. The health status of a
population is, of course, determined by many
factors outside the health care system itself, such
as population wealth and nutrition.

Spending on health care for the elderly
makes up a substantial part of health care costs
in individual countries (see Table 2). In 1995, the
United States spent over $12,000, on average, for
health expenditures for each individual age
sixty-five and older, as compared to just over
$3,000 on average for those younger than sixty-
five. Total expenditures on the elderly are partic-
ularly high in countries such as Germany, Swe-
den, and Japan that have a large elderly
population. Among the countries shown in table
2, Japan spends the largest proportion of health
care expenditures on those sixty-five and older—
nearly 50 percent of total expenditures on health
in Japan were for older adults in 1997. As the
proportion of the elderly population increases in
many countries, expenditures on health care for
this population may rise even further.

There are numerous regulations that at-
tempt to control the cost of health care. Costs can
be controlled by limiting the treatments available
to patients, controlling the cost of drugs, or by
setting a limit on the amount of money that can
be spent on certain health services. In most coun-
tries, there are incentives for individuals to pur-
chase, or for doctors to prescribe, cheaper
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Table 2
Elderly Expenditures

SOURCE: OECD Health Data (2001)

generic drugs rather than similar but more ex-
pensive medicines. In countries such as Belgium,
France, and Italy, fixed budgets are used to limit
total expenditures on pharmaceuticals. The
prices of drugs are also regulated in some coun-
tries, such as Australia.

Countries vary not only in the amount they
spend on health care, but also in how they raise
funds. Health care can be funded publicly by the
government or privately by individuals or firms.
Public funding generally comes either from gen-
eral tax revenues, such as income or sales taxes,
or designated tax revenues such as payroll taxes,
as in the U.S. Social Security system. Private
spending is funded either through voluntary pri-
vate health insurance or through out-of-pocket
expenditures.

Public expenditures. Less than half of Unit-
ed States spending on health comes from public
sources (see Table 3). In contrast, Sweden and
the United Kingdom each raise funds for over 80
percent of total health care expenditures from
public sources. Even within the category of pub-
lic spending, there is variation in funding
sources. Sweden and Australia fund their public
spending almost entirely through general tax reve-
nues, while France, the Netherlands, and Germa-
ny raise funds almost entirely through a
designated tax, or social security, system. In most
countries, one scheme dominates.

Under tax-financed health care systems, the
government collects general tax revenues (e.g.,
through sales, income, or property taxes), and
decides how much of that revenue to allocate to

health care spending and how much to other
publicly funded programs, such as education or
military spending. In health care systems funded
mainly through public insurance, participation
in the insurance system is typically mandatory.
In general, employers and employees are each
required to contribute to a general fund, some-
times known as a sickness fund, which is used to
pay (in full or in part) for participants’ health
care services, including doctor visits, pharmaceu-
ticals, and long-term care for the elderly or dis-
abled. In Australia, France, Germany, and the
Netherlands, contribution levels are based on in-
come—those with higher salaries are required to
contribute at a higher level. Retirees are also fre-
quently required to contribute a percentage of
their pension income to social insurance pro-
grams. The United States is an important excep-
tion—there is no mandatory social insurance
contribution imposed on Medicare beneficiaries
who are not working.

Private expenditures. Private health care is
paid for by individuals, either through private
insurance or as out-of-pocket expenditures (see
Table 4). Even in countries where the entire pop-
ulation is covered by public insurance, some por-
tion of health care costs are funded through out-
of-pocket expenditures. These expenditures
typically include copayments for pharmaceuti-
cals or physician visits, or spending on treat-
ments not covered by public or private insurance
plans, like dental care. High out-of-pocket costs
may prevent low-income individuals from ob-
taining the health care they require. Due to high
copayments, out-of-pocket expenditures make
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Table 3
Public Health Care Expenditures, 1998

SOURCE: OECD Health Data (2001)

up a particularly high percentage of total health
expenditures in Korea. In the United Kingdom,
certain groups, such as retirees, are exempt from
the copayments required for the rest of the pop-
ulation.

The proportion of private spending on pri-
vate insurance in the United States is quite high,
since most of the population relies solely on pri-
vate insurance to cover their medical costs.
France also has a high proportion of private in-
surance spending, despite the fact that it relies
mainly on public health care spending. This is
because individuals covered under the French
public system are generally responsible for sub-
stantial copayments. Many French people there-
fore opt to purchase supplementary private
insurance policies to reduce out-of-pocket costs.

Medical care resources

The phrase medical care resources is used to de-
scribe the many parts of the health care system
that work together to improve or maintain a per-
son’s health. One of the most important re-
sources is the medical workforce. These are the
doctors, nurses, pharmacists, paramedics, and
other professionals that treat people who seek
care. Hospitals and pharmaceuticals are also im-
portant medical care resources. Regulatory insti-
tutions around the world face a difficult
challenge in coordinating the supply of these im-
portant resources and allocating them efficiently.

In many countries with universal health
care, such as France and the United Kingdom,

the coordination of resources is primarily the re-
sponsibility of a central authority or government
agency. In other countries, including the United
States, many allocation decisions are dictated by
economic forces in the marketplace. Neverthe-
less, even in the United States, many laws are in
place to regulate or control medical resources.
The characteristics of a health care system and
the regulations of the medical workforce, hospi-
tals, and pharmaceuticals impact the medical re-
sources available in a country.

Medical workforce. There are many differ-
ent types of care in which physicians may special-
ize. They may also choose whether to live and
practice in urban or rural settings, or in hospitals
as compared to private clinics. Nurses and other
health professionals can typically make similar
decisions about their work specialization and lo-
cation. A health system can provide incentives
such as student loans or grants for professionals
to enter particular specialties or communities. Al-
ternatively, such choices may be regulated direct-
ly by governing institutions.

Rules governing where doctors can practice
and which doctors a patient can see vary from
country to country. In the United Kingdom and
Germany, general practitioners are almost always
precluded from practicing in hospitals and can
only practice in outpatient settings. In these
countries, specialists provide most of the care in
hospitals. In Canada and France, meanwhile,
general practitioners can practice in both inpa-
tient and outpatient settings. Such regulations
sometimes influence the prevalence of a particu-
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Table 4
Private Health Care Expenditures, 1998

SOURCE: OECD Health Data (2001)

lar specialty in the medical workforce. In France,
for example, the fact that patients can choose ei-
ther a general practitioner or a specialist as their
doctor has created an environment of competi-
tion between the two professions. One result is
that some doctors that are technically specialists
work as general practitioners.

Health care systems also vary in how physi-
cians are paid. Under a fee-for-service payment
system, physicians are paid for each service they
provide. A capitated payment system gives physi-
cians a fixed level of payment for each patient
that may be treated over a set period of time. Al-
ternatively, physicians can receive a salary. Each
of these payment systems is used around the
world, often regardless of the universality of
their coverage or the level of government in-
volvement. Fee-for-service is the dominant form
of physician payment in France, where patients
pay up front and are later reimbursed by the
public system. In the United Kingdom’s National
Health Service, physicians are paid on a capita-
tion basis. Meanwhile, physicians in the Swedish
health system are paid a salary. Since the United
States is dominated by a private system of care,
the market has evolved to compensate physicians
in each of these three ways depending on their
specialty and the environment in which they
practice. The different payment schemes may
provide different incentives for physicians, thus
impacting the availability of certain health care
workers in a society.

Hospitals. Hospitals are another medical re-
source whose regulation varies between health

systems. In countries that have public hospitals,
such as the United Kingdom, the government
can use its central authority to establish hospital
capacities and services in a manner that is re-
sponsive to the distribution of health needs in the
population. In other countries, such as Canada
and the United States, hospitals are largely pri-
vate and guided by the economic forces of the
marketplace, though in Canada their budgets
are regionally controlled. France, Germany, and
Japan, meanwhile, have a more equal share of
public and private hospitals.

Pharmaceuticals. The types of drugs that
are legal to use in a country are often regulated
at the national level. In the United States, the
Federal Drug Administration (FDA) determines
which drugs are safe and can be made available
to patients. It is important to note that insurance
providers in the United States and in other coun-
tries will often only pay (or help pay) for a por-
tion of legally available drugs. From a patient’s
point of view, some legal drugs may still be un-
available for use, as the patient may not be able
to afford expensive drugs without the help of his
or her insurance company. On the other hand,
in countries with universal health care, such as
Sweden, it is often the case that all legal drugs are
made available to all patients.

Health systems also vary in how pharmaceu-
ticals can be obtained. In most countries, physi-
cians prescribe medications but cannot sell them.
An interesting exception is Japan, where physi-
cians prescribe and sell drugs to their patients,
acting as both physician and pharmacist. By af-
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fecting the availability of medical resources,
pharmaceutical regulations such as these also af-
fect a patient’s use of health care.

The patient’s experience

Health care systems exist to serve the patient.
Thus, an understanding of the patient’s experi-
ence is crucial when attempting to compare and
evaluate different systems. Rates of health care
coverage, degrees of patient choice, amounts of
hospital utilization, and types of long-term care
vary from country to country, providing patients
with vastly different experiences across health
care systems.

Coverage. Different types of health care cov-
erage can drastically affect the amount of health
care individuals receive. Virtually the entire pop-
ulations of Australia, Canada, France, Japan,
Korea, Sweden, and the United Kingdom have
public health care coverage. In contrast, only 45
percent of the population in the United States
and 74.5 percent of the population in the Neth-
erlands are covered under public systems. In
countries in which large proportions of the pop-
ulation have no coverage, the poor and other at-
risk groups may not receive adequate health
care. However, it is important to note that even
in systems offering universal health coverage,
not all patients will necessarily have equal access
to care. Patients’ experiences may, in fact, vary
with factors like income or geographic location.
For example, while the Swedish system used to
be relatively equitable, rising co-payments have
recently increased the gap in services between
rich and poor. Because medical resources in
France are concentrated in urban areas, resi-
dents in rural locations may not have access to
the same medical services available in cities.

Health care systems also differ in their cover-
age of pharmaceutical goods. Elderly individuals
are by far the largest consumers of pharmaceuti-
cals, and are thus most affected when drugs are
not covered by their health insurance. In Austra-
lia, Japan, Korea, Sweden, and the United King-
dom, all people are covered for approved
pharmaceuticals. The French public insurance
system covers pharmaceuticals at varying rates,
with higher rates of reimbursement for drugs
considered more essential to patients’ health. In
Canada, less than half the population receives as-
sistance for pharmaceuticals through the nation-
al public system. Most Canadian provinces and
territories, however, have developed supple-

mentary programs to help provide pharmaceuti-
cals to the elderly population. In the United
States, only 12 percent of the population has
public pharmaceutical coverage.

Patient choice. Systems vary in the degree
of choice they allow patients. Individuals may
have more power to decide how, where, and
from whom they receive medical care in some
systems than in others. In France, Japan, and
Korea, patients are not restricted to any particu-
lar set of doctors. Publicly insured individuals in
Germany, Sweden, and the Netherlands can
choose their doctor from among those affiliated
with their sickness fund, or within a specified
geographic area. Once patients have chosen a
doctor, they can generally change their doctor at
will, except in Germany, where they have to com-
plete a three-month period with their current
doctor before moving to a new one. In the Unit-
ed States, patients in the managed-care system
are typically restricted to a list of medical provid-
ers, and some can only change their doctor dur-
ing specified enrollment periods.

Individuals in the United States managed-
care system usually must visit their primary care
doctor before seeking care with a specialist. In
this way, the primary care doctor serves as a gate-
keeper, having complete discretion over patient
referrals to specialists. Similarly, in the Nether-
lands, publicly insured patients can only visit spe-
cialists after receiving vouchers from their
primary doctor.

In practice, patients’ ability to choose a doc-
tor may depend on their level and type of insur-
ance coverage, their income, or the location of
their residence. For example, though patients in
Canada may typically choose their primary care
doctor, the availability of such doctors tends to
vary by region. In France, lower-income people
are more likely to receive care from general prac-
titioners, while higher-income people tend to re-
ceive care from specialists.

Inpatient care. The number and length of
hospital stays can also vary greatly between coun-
tries. France has the highest hospital admission
rate of the countries considered here. Patients in
France are frequently checked into the hospital
for short stays to undergo procedures that would
take place in an outpatient setting in most other
systems. Hospital stays are almost completely re-
imbursed under the French system.

Meanwhile, in Japan and the Netherlands,
the average length of stay in hospitals is high—
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over thirty days in each country. This is mainly
due to the incorporation of long-term care pa-
tients in their measure of hospital stays. In com-
parison, individuals in hospitals in Sweden
spend only 6.6 days as inpatients. In Canada, av-
erage stays are 8.2 days; while in the United
States they are 71 days.

Elderly patients. An elderly patient’s expe-
rience may differ from that of a younger individ-
ual in the same health care system. Even in
countries that offer universal coverage, certain
groups of patients may receive less care. Elderly
persons may be especially affected by this health
care rationing. In the United Kingdom, for ex-
ample, a survey found that the oldest segment of
the population rarely received certain health ser-
vices, including heart transplants, bypass opera-
tions, and admission to intensive therapy units.

Another important factor in an elderly pa-
tient’s experience is long-term care. In the past,
older individuals have traditionally received
long-term care in hospitals or institutional set-
tings. However, some countries have come to
rely increasingly on home care for long-term pa-
tients. Table 5 details the share of elderly persons
in institutions versus those receiving formal
home care. While France, Japan, and the United
Kingdom have relatively equal percentages of
the elderly population in institutions and receiv-
ing formal home care, a greater proportion of
the elderly in Australia, Canada, Germany, the
Netherlands, Sweden, and the United States re-
ceive long-term care in the home. Some coun-
tries have passed laws explicitly encouraging this
move towards home health care. For example,
some localities in Sweden pay family members to
provide care in the home. The Netherlands and
Germany attempt to provide more flexibility for
older adults by offering them an option to re-
ceive a lump-sum payment so that they can seek
treatment wherever they prefer.

The future of health care

One of the greatest challenges facing health
care systems today is the aging of the world pop-
ulation. As noted in the financing section, spend-
ing on care for elderly persons already makes up
a substantial portion of health care costs. These
costs will to continue to rise as the size of the el-
derly population grows, with people living lon-
ger than they ever have before. Most countries
are experiencing aging populations, but the most
dramatic example of the aging phenomenon is

Table 5
Long-Term Care Usage

SOURCE: Jacobzone, S. ‘‘Ageing and Care for Frail Elderly
Persons: An Overview of International Perspectives.’’ Paris,
France: Organisation for Economic Cooperation and
Development, 1999.

Japan. Life expectancy at birth in Japan rose
from seventy to eighty-four years for women and
from sixty-five to seventy-seven years for men be-
tween 1960 and 1999. In 1960, 5.7 percent of the
Japanese population was age sixty-five and older,
while 16.7 percent of the population was age
sixty-five and older in 1999. Projections indicate
that more than 20 percent of Japan’s population
will be age sixty-five or older in 2020. Meanwhile,
in the United States, the large group of baby
boomers will result in a growing proportion of el-
derly persons beginning in about 2010.

Countries continue to explore new ways of fi-
nancing and managing their health care systems.
In Sweden, for example, efforts have been made
to privatize the hospitals. Many of these reforms
are aimed at controlling costs, either due to
concerns about population aging or because of
overall economic and structural shifts in govern-
ments. France has instituted a number of re-
forms intended to reduce soaring health care
costs. Most of these have involved increasing pa-
tients’ contributions for medical services, particu-
larly for pharmaceuticals; however, the wide
prevalence of supplementary private insurance
schemes to cover these increased payments has
limited success of these reforms. In another at-
tempt to control costs, the Netherlands attempt-
ed in the early 1990s to implement a system
incorporating greater private insurer control.
However, since this plan met great opposition
from both physicians and the public, these re-
forms were halted, and the government has in-
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stead focused on providing a more efficient
public health care system.

Other types of reforms are aimed at improv-
ing the quality and availability of health care. In
the mid-1990s, the German government passed
a law intended to improve equity of care by al-
lowing nearly all insured individuals a choice of
sickness funds. Prior to the law’s enactment,
workers had access to sickness funds of differing
quality. In Canada, meanwhile, a recent study
showed that a significant number of family physi-
cians are limiting the number of new patients
they will accept, signaling an issue in access to
care in Canada that will need to be addressed.
The one consistent trait across these diverse
health systems is that they are all undergoing re-
form. It remains to be seen how all these changes
will effect the provision of health care through-
out the world.

ELISE L. GOULD, ET AL.

See also EMPLOYEE RETIREMENT INCOME SECURITY ACT;
LONG-TERM CARE FINANCING; MEDICAID; MEDICARE.
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HEALTH, SOCIAL FACTORS
To understand the connection between so-

cial factors and health, it is necessary to examine
the average level of health of aging people in one
social group and then compare this to the aver-
age level of health of those in another social
group. One’s social situation can be examined in
several ways including marital status, social class,
religiousness, and relationships with others.

If the health of people in one group, such as
married individuals, is better on average than
the health of those in another, such as widowed
persons, one can conclude there is a relationship
between that particular marital status and health.
Once a relationship is observed, it is important to
examine the underlying mechanisms that ex-
plain it. First, it is necessary to determine wheth-
er health determines one’s social position or
whether the social position influences health out-
comes. If people with certain health problems
are not able to attain or remain in a certain social
position, researchers say that the underlying
mechanism was selection into the social status. In
other words, if an existing physical or mental
health problem makes it less likely that a person
will marry, then that person’s health causes his
or her marital status. Alternately, if being in a
particular social position or group has an effect
on one’s health, researchers say that something
about the social environment associated with that
position or group has an effect on health, and
they then must investigate further to determine
the underlying factors. Information collected at
one point in time, however, does not untangle
whether one’s current social position or one’s
health status came first. To address this problem,
some researchers design studies that follow the
same individuals over time, noting the changes
in health status and social position over the
course of their lives.

Health outcomes are often measured in
terms of how a person defines his or her own
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health, the number of health problems a person
has, the amount of disability a person experi-
ences, and the chances a person has of dying—
commonly known as mortality. Various social fac-
tors may have an effect on health and health
outcomes.

Social support

Social support includes resources, either
practical or emotional, provided by others. A
person’s social network, which includes the num-
ber of relationships and the frequency of contact
with others, provides information about how so-
cially integrated an individual is, but does not
give information about the quality of the rela-
tionships. More in-depth measures of social sup-
port include whether the type of support is
emotional and provides a feeling of being cared
for, or whether it is instrumental and provides
practical help with tasks or financial aid. Further,
the quality of the interaction indicates whether
the social relationship is positive and helpful or
negative and conflictual.

Social relationships have a powerful effect on
physical and mental health, and on mortality. In
one of the earliest studies to note this association,
Berkman and Syme (1979) found that even after
taking into consideration levels of self-reported
health, a social network index comprised of so-
cial ties with a spouse, family, and friends;
church membership, and other group member-
ship predicted mortality within the next nine
years. For people between sixty and sixty-nine
years of age, the relative risk of dying over the
next nine years for the most isolated men was 1.8
times the risk associated with the most connected
men. For women in this age group, those with
the least connections had three times the relative
risk of those with the most connections. Later
studies took into consideration baseline levels of
health and found that social integration or isola-
tion added to a prediction of later mortality.

Dean, Kolody, and Wood (1990) found that
older individuals who reported higher levels of
care and concern from spouses, friends, and chil-
dren had lower levels of depression than those
who experienced little social support. Interest-
ingly, those who reported low levels of expressive
support from adult children and spouses had
higher levels of depression than those who did
not have children or a spouse. This suggests that
it is not only the presence of a social tie, but also
the quality of the relationship that affects mental
health.

Marriage

On average, the health of those who are mar-
ried is better than the health of individuals who
live alone. Further, married individuals live lon-
ger than those who are not married. For older
adults, the problems associated with being alone
are mainly seen in those who are widowed, rath-
er than in those who are divorced or who never
married. Goldman, Korenman, and Weinstein
(1995) found that for individuals age seventy and
older, after taking into consideration self-rated
health, functional ability, and medical condi-
tions, widowhood predicts later disability for
both men and women, and mortality for men. It
is unlikely that the poorer health status of the
widowed is due to the crisis of bereavement, be-
cause only 7 percent of the widowed in the sam-
ple had lost their spouse within two years of the
initial interview. Rather, factors associated with
being widowed and not remarrying appear to
cause poorer health. However, the relationship
between widowhood and mortality is only seen
for men, and the relationship with disability is
much stronger for men than for women. This
may be because women are likely to serve as care-
givers who monitor their husbands’ health be-
haviors—after their wife’s death, men lose an
important source of instrumental support.

Marriage does seem to offer a distinct health
benefit that the widowed do not enjoy. The pro-
tective aspect of marriage could occur because
marriage acts as a form of social control that en-
courages individuals to engage in better health
practices and less risky behavior. It could also be
due to the social support that a spouse offers. A
spouse can serve as a confidant who offers emo-
tional support and practical advice in the face of
a problem or stressor. In this way, a spouse
serves as a buffer that protects the person from
becoming affected by the stress caused by serious
life events. Furthermore, support from the
spouse can be helpful not only during serious
problems, but also during everyday hassles and
challenges. Aside from offering emotional and
practical support in the face of difficulties, a
spouse can serve as someone who offers love,
care, and respect, as well as someone who en-
courages a healthy self-esteem. In addition to
these benefits of marriage, it is also possible that
the healthiest individuals are better able to re-
marry after losing a spouse, thereby letting their
health status select them into their social posi-
tion.
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Religion

Many studies have found religiosity to have
a beneficial influence on the health of older
adults. In reviewing the research on the associa-
tion between religiosity and health, Jeffery Levin
(1994) notes that there are several mechanisms
through which religion may affect health. First,
religious organizations promote behaviors that
are congruent with good health outcomes, such
as abstaining from smoking; drinking in modera-
tion; and taking care of oneself through exercise
and diet. In a study of older adults, Idler and
Kasl (1997a) found that those who regularly at-
tended religious services were more likely to en-
gage in physical exercise, to drink only in
moderation, and not to have smoked than were
those who attended services less frequently or
not at all.

Religious involvement may also lead to bet-
ter health by providing individuals with social
support and a feeling of social integration. Com-
pared with individuals who never or rarely at-
tend religious service, those who frequently
attend also engage in more leisure activities, have
contact with and feel closer to a greater number
of friends and kin, and celebrate holidays that in-
volve various social ties.

Social activities and close family relationships
do explain some of the relationship between reli-
gion and health, but it seems that attendance at
religious services also provides something more.
Other possible factors linking religion and health
involve the psychodynamics of belief systems, re-
ligious rites, and faith. Religious rites have a
calming effect on members, and religious faith
may increase the expectation of positive health
outcomes. These factors may serve as a placebo
and result in better health outcomes.

Much of the research that finds an associa-
tion between religion and health cannot deter-
mine whether religion causes better health. It is
possible that healthy individuals are better able
to get to services, while those with worse health
and disability are not able to participate. If this
is the case, then it is health status that selects indi-
viduals into the position of religious participa-
tion. Idler and Kasl (1997b) examined data that
tracked a group of older adults over twelve years
and noted frequency of attendance at religious
service and levels of functional ability at different
time periods. They found that initial levels of re-
ligious participation protected against disability
in later years; however, initial levels of disability

did not affect attendance three years later. This
suggests that religious involvement affects health
to a greater extent than health affects religious
involvement.

Socioeconomic status

Individuals with lower socioeconomic status
(SES)—those who have less education and in-
come—have an earlier onset of illness, more ill-
ness overall, and earlier deaths than those with
higher SES. Social stratification early in the life
course affects the trajectory an individual is likely
to follow. Being born with economic advantages
is likely to lead to educational success, which is
linked to occupational advantage and later finan-
cial security. Data from the National Longitudi-
nal Survey of Labor Market Experience: Mature
Men, 1966–1990 was used to examine the impact
of educational and occupational experiences on
premature death. Length of education, type of
first job, type of job in middle age, and family
wealth in middle age each were found to contrib-
ute independently to the risk of a premature
death. Data from other countries replicate this
importance of social class over the life course for
timing of death. When individuals were catego-
rized according to the number of points in their
life when they were living with a father who held
a manual labor job or they themselves held a
manual job, those who never engaged in manual
labor had better health than those who did so at
all points. While social status in childhood influ-
ences later social status through educational ad-
vancement, social position at each stage of life has
also been found to exert an independent influ-
ence on later health.

A large dataset of noninstitutionalized adults
in the United States found that in the six years
before death, the health status of older respon-
dents varied based on their level of education. In
the years before death, those with less education
were likely to be more limited in activity, to have
multiple chronic health conditions, and to have
spent more days in bed and in the hospital. This
suggests that those with higher socioeconomic
status are likely to live more of their life in good
health than those with lower SES.

What is it about lower levels of education and
income that leads to declines in health? House,
et al. (1994) found that people with lower socio-
economic status are more likely to be exposed to
risk factors. Compared with those with more
money and education, those with less are at a dis-
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advantage, in terms of drinking, marital status,
informal social integration, and chronic financial
stress, across all age groups. For other risk fac-
tors, including smoking, being overweight, for-
mal social integration, perceived social support,
and self-esteem and self-mastery, the disadvan-
tage of those with lower SES increases through
middle age and then diminishes later in life. This
suggests that early disadvantage based on these
risk factors may cause less healthy individuals
with lower socioeconomic status to die at earlier
ages.

Overall, the health status of older adults is
positively related to their social status. Being
married, having high levels of social support, at-
tending religious services, and having a high so-
cioeconomic status offers health benefits that the
widowed, elderly persons with little social sup-
port, those who do not attend religious services,
and those of low socioeconomic status do not
enjoy. The social position that each older individ-
ual occupies, which exerts such strong influence
on health, is the result of lifelong processes, and
may itself be influenced by earlier health status.

ELLEN L. IDLER
JULIE MCLAUGHLIN

See also DIVORCE: TRENDS AND CONSEQUENCES; EDUCA-
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AND REMARRIAGE; RELIGION; SOCIAL SUPPORT.
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HEARING
The auditory system changes as a conse-

quence of the aging process, as well as a result of
exposure to environmental agents and disease.
The cumulative effect of these factors over the
life span is a significant hearing loss among a
large proportion of adults aged sixty-five years
and older. Hearing loss associated exclusively
with the aging process is known as presbycusis. De-
terioration of the auditory system with age leads
to changes not only in hearing sensitivity, but
also to a decline in processing of speech stimuli,
particularly in less-than-ideal listening environ-
ments. However, there is large individual vari-
ability in the auditory abilities of older people, as
well as substantial gender differences in auditory
performance. Thus, generalizations about hear-
ing in aging and the impact of decline in the au-
ditory sense must be considered with an
understanding of the range of individual differ-
ences that may occur.

Prevalence of hearing loss

Hearing loss is the fourth most common
chronic health condition reported by individuals
who are sixty-five years and over (National Cen-
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ter for Health Statistics). Among males, 33 per-
cent aged sixty-five to seventy-four years, and 43
percent aged seventy-five years and over report
a hearing impairment. Comparable figures for
females are 16 percent and 31 percent for sixty-
five to seventy-four year olds and those seventy-
five and older, respectively. A much higher prev-
alence rate of hearing loss among older people
is reported in studies that actually test hearing
sensitivity in the population. For example, 83
percent of the 2,351 participants in the Framing-
ham Heart Cohort Study, ages fifty-seven to
eighty-nine years, had some degree of hearing
loss at one frequency in the speech range (Mos-
cicki, Elkins, Baum, and McNamara). Using a
criterion of average hearing sensitivity exceeding
25 decibels Hearing Level (dB HL) as indicating
significant hearing loss, the overall prevalence
rate in large population-based studies of older
adults is about 46 percent.

Source of hearing problems and effects on
the auditory system

The principal causes of significant hearing
loss among older people are noise exposure, dis-
ease, heredity, and senescence. Exposure to in-
dustrial noise exceeding 90 dBA for an eight-
hour workday over a period of time is known to
cause permanent, high-frequency hearing loss.
Additionally, a single exposure to very intense
sound (exceeding 130 dBA) can also cause a per-
manent hearing loss that affects either all fre-
quencies or selective, high frequencies. Diseases
specific to the ear that affect adults include otos-
clerosis, Meniere’s disease, and labyrinthitis.
More than one hundred different abnormal
genes causing sensorineural hearing loss have
been identified. Although hereditary hearing
loss accounts for about 50 percent of congenital
childhood deafness, it is also thought to play a
role in progressive hearing loss during later
adulthood (Fischel-Godshian). At least one re-
port describes a strong family pattern of presby-
cusis, particularly in women (Gates et al.).
Finally, age-related deterioration of structures in
the auditory system appears to occur among in-
dividuals with no significant history of noise ex-
posure, otologic disease, or familial hearing loss.

The auditory system is housed within the
temporal bone of the skull and consists of the
outer ear, middle ear, inner ear, nerve of hearing
(N. VIII), and central auditory nervous system.
Evidence from anatomical studies of temporal

bones and physiologic studies of auditory system
function in older individuals suggest that age-
related changes can occur at each level of the au-
ditory system.

The outer ear consists of the pinna and the
ear canal, which collect and amplify acoustic en-
ergy as it is transferred toward the tympanic
membrane (eardrum). Changes commonly ob-
served in the outer ear of older individuals in-
clude an enlargement of the pinnae, an increase
in cerumen (earwax) production in the ear canal,
and a change in the cartilage support of the ear
canals. These factors can affect the sound field-
to-eardrum transfer function and thereby alter
sound transmission that is received at the tym-
panic membrane. Excessive cerumen, found in
approximately 40 percent of an elderly popula-
tion, can add a slight-to-mild high frequency
conductive overlay to existing hearing thresh-
olds.

The middle ear contains the three tiny
bones, or ossicles (malleus, incus, and stapes),
that are linked together as the ossicular chain.
The principal function of the middle ear is to
transmit acoustic energy effectively from the ear
canal to the inner ear without an energy loss. The
two middle ear muscles, the tensor tympani and
stapedius, contract in response to loud sound to
protect the inner ear from damage. With aging,
the ligaments, muscles, and ossicles comprising
the ossicular chain may degenerate, presumably
causing a conductive hearing loss. Electrophy-
siologic measures of middle ear function (tym-
panometry) further indicate that the middle ear
stiffens with age, thereby reducing the transmis-
sion of acoustic energy through the middle ear
(Wiley et al., 1996).

The inner ear is composed of a fluid-filled
bony labyrinth of interconnected structures in-
cluding the cochlea. The cochlea contains the
sensory end organ for hearing (the organ of
Corti), which supports the inner and outer hair
cells. These microscopic sensory hairs are essen-
tial for processing sound. The cochlea analyzes
the frequency and intensity of sound, which is
transmitted to the nerve of hearing by the inner
hair cells. At the same time, the outer hair cells
initiate a feedback mechanism resulting in the
presence of acoustic energy in the ear canal
(otoacoustic emissions). One prominent change
in the inner ear with age is a loss of inner and
outer hair cells in the basal turn of the cochlea
(Schuknecht). Age-related loss of inner hair cells
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in this region produces a high frequency hearing
loss and has been called sensory presbycusis. The
loss of outer hair cells is expected to alter the
feedback mechanism, possibly causing hearing
loss and limited capacity to finely tune the fre-
quency of sound. Electrophysiologic measures of
outer hair cell function indicate that thresholds
of otoacoustic emissions increase linearly with in-
creasing age, although this age effect is con-
founded by the presence of hearing loss among
older subjects (Stover and Norton). Another
prominent change in the inner ear with aging is
a decrease in the volume of vascular tissue, the
stria vascularis, lining the outer cochlear wall.
The stria vascularis maintains the chemical bal-
ance of the fluid in the cochlea, which in turn
nourishes the hair cells. A loss of the vascular tis-
sue produces a permanent hearing loss affecting
most frequencies, called strial presbycusis (Schuk-
necht, 1993).

Approximately thirty-five thousand neurons
comprise the afferent auditory branch of the
eighth cranial nerve (N. VIII) in young, healthy
adults. The auditory branch of N. VIII recodes
the frequency, intensity, and timing information
received from the hair cells and transmits it to
the nuclei of the central auditory nervous system.
With age, there is a loss of auditory neurons that
accumulate over the life span. Considerable evi-
dence demonstrates that the neuronal popula-
tion comprising the auditory nerve is markedly
reduced in aged human subjects compared to
younger subjects. The effect on hearing, called
neural presbycusis, is a mild loss of sensitivity but
a considerable deficit in discriminating attributes
of sound, including speech.

The nuclei of the central auditory nervous
system transmit acoustic signals to higher levels,
compare signals arriving at the two ears, recode
the frequency of sound, and code other charac-
teristics of the temporal waveform. Final process-
ing of acoustic information is carried out in the
primary auditory cortex, located in the superior
temporal gyrus. There is a substantial reduction
in the number of neurons in each nucleus of the
central auditory nervous system with age, with
the most prominent decline occurring in the au-
ditory cortex (Willott). These alterations are
thought to affect processing of complex acoustic
stimuli, including distorted speech signals and
sequences of tonal patterns.

Auditory performance

Hearing sensitivity decreases with increasing
age among both men and women. A longitudinal
study of hearing thresholds among individuals
screened for noise exposure, otologic disease,
and hereditary hearing loss showed that hearing
thresholds decline progressively above age twen-
ty years in men, and above age fifty years in
women (Pearson et al.). The decline in hearing
thresholds of the men was more than twice as fast
as that of the women, at certain ages. Women
showed the greatest decline in hearing sensitivity
in the low frequencies, whereas men showed the
greatest decline in the higher frequencies. For
the unscreened population, the average thresh-
olds of older men, sixty-five years of age, show
normal hearing sensitivity in the low frequencies,
declining to a moderate hearing loss (42 dB HL)
at 3000 cycles per second (Hz) and above (Robin-
son). For women, the average hearing thresholds
at age sixty-five years indicate a slight hearing
loss (16–25 dB HL) from 500 through 4000 Hz,
and a mild hearing loss (30 dB HL) at 6000 Hz.
The type of hearing loss typically is sensorineu-
ral, indicating that the site of lesion is the sensory
mechanism of the inner ear or the nerve of hear-
ing.

Hearing sensitivity in the ultra high audio-
metric frequencies, above 8000 Hz, shows an
age-related decline beginning in middle age that
is greater than the decline in the lower audiomet-
ric frequencies (250–8000 Hz) (Wiley et al.,
1998). These extended high-frequency thresh-
olds are highly correlated with thresholds at
4000 Hz and 8000 Hz, suggesting that early
monitoring of extended high-frequency thresh-
olds among young and middle-aged adults may
be useful for predicting the onset of presbycusis
and for recommending preventive measures.

The ability to detect changes in temporal
(timing) characteristics of acoustic stimuli ap-
pears to decline with age. Gap detection is the
ability to detect a brief silent interval in a continu-
ous tonal stimulus or noise, and reflects the tem-
poral resolving power of the ear. Elderly
listeners generally show longer gap detection
thresholds than younger listeners (Schneider
and Hamstra). Older listeners also require lon-
ger increments in tone duration to detect a
change in a standard tone duration, compared to
younger listeners (Fitzgibbons and Gordon-
Salant, 1994). Finally, older listeners’ perfor-
mance for discriminating and identifying tones
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in a sequence is poorer than that of younger lis-
teners, for tones of equivalent duration (Fitzgib-
bons and Gordon-Salant, 1998). Taken together,
these findings indicate that older listeners have
limited capacity to process brief changes in
acoustic stimuli. This limitation could affect dis-
crimination of the rapid acoustic elements that
comprise speech.

Older people demonstrate difficulty under-
standing speech. In quiet listening environ-
ments, the speech recognition problem is
attributed to insufficient audibility of the high-
frequency information in speech by older people
with age-related, high-frequency hearing loss
(Humes). Substantial difficulty recognizing
speech in noise also characterizes the perfor-
mance of older listeners. Some studies have
shown that the difficulties in noise are largely as-
sociated with the loss of sensitivity (Souza and
Turner); other studies suggest that there is an
added distortion factor with aging that acts to
further diminish performance (Dubno, Dirks,
and Morgan). The findings in noise are highly
variable across studies and are largely dependent
upon the speech presentation level, type of
speech material (i.e., nonsense syllables, words,
sentences), and availability of contextual cues.

In everyday communication situations,
speech can be degraded by reverberant rooms
and by people who speak at a rapid rate. Rever-
beration refers to a prolongation of sound in a
room, and causes elements of speech to mask
later-occurring speech sounds and silent pauses.
With rapid speech, there is a reduction in the du-
ration of pauses between words, vowel duration,
and consonant duration. Time compression is an
electronic or computer method to simulate rapid
speech. Age effects are evident for recognition of
both reverberant and time-compressed speech,
which are independent and additive to the ef-
fects of hearing loss (Gordon-Salant and Fitzgib-
bons). Moreover, multiple speech distortions of
reverberant and time-compressed speech, or ei-
ther time-compressed or reverberant speech in
noise, are excessively difficult for older people.
Because both of these types of distortions involve
a manipulation of the temporal (time) speech
waveform, the recognition problem of older peo-
ple may reflect a deficit in processing the timing
characteristics of sound. An alternative hypothe-
sis is that an age-related cognitive decrement in
rapid information processing limits the older
person’s ability to process speech presented at a
fast rate (Wingfield et al.). It should be noted,

however, that older people are able to perform
quite well on many speech recognition tasks if
given adequate contextual cues (Dubno, Ahls-
trom, and Horwitz, 2000).

Impact of age-related hearing loss

Hearing impairment affects the quality of life
for older individuals. The principle effects are
related to the social and emotional impact of
communication difficulties resulting from signifi-
cant hearing loss (Mulrow et al.). Anecdotal re-
ports of an association between dementia and
hearing loss, or between depression and hearing
loss, have not been replicated in well-controlled
studies with large samples.

Older men and women adjust differently to
their hearing loss. Women admit communication
problems more often than men and assign great-
er importance to effective communication than
men (Garstecki and Erler). This finding could be
associated with differences in marital status be-
tween older men and women; older women are
more likely to be widowed and thus rely to a
greater extent on social interactions outside of
the family. Men appear to adjust better to their
hearing loss, as reflected by fewer reports of
anger and stress associated with their hearing
loss compared to reports of women. On the other
hand, older men have a higher rate of denial of
negative emotional reactions related to their
hearing loss than women.

Remediation

Age-related sensorineural hearing loss can-
not be ameliorated with medication or surgery.
Rather, the principal form of treatment is ampli-
fication using a hearing aid. Analog and digital
hearing aids are designed to amplify either all or
selective frequencies based on an individual’s
hearing loss, with the goal of bringing all speech
sounds into the range of audibility for the hear-
ing-impaired listener. People with sensorineural
hearing loss also experience a reduced tolerance
for loud sounds. As a result, most hearing aids in-
corporate amplitude compression circuits to
limit the output level of amplified sound without
producing distortion. Hearing aids are quite ef-
fective for amplifying sound without producing
discomfort. Thus, it is not surprising that older
hearing-impaired people demonstrate signifi-
cant benefit from hearing aids for understanding
speech in quiet and noisy listening environments
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and for reducing their perceived hearing handi-
cap (Humes, Halling, and Coughlin). However,
there is wide individual variability in the magni-
tude of hearing aid benefit. The same amplifica-
tion that hearing aids provide for a target speech
signal is applied as well to noise, including the
voices of people talking in a background. As a re-
sult, older hearing aid users often report less
benefit from their hearing aids in noisy environ-
ments than in quiet environments. Only about 20
percent of older individuals with hearing loss
purchase hearing aids. The prevailing reasons
for lack of hearing aid use among older people
are stigma, cost, and limited perceived benefit,
particularly in noise. Another possible reason for
hearing aid rejection by older people is that per-
sonal hearing aids do not overcome the older
person’s difficulties in understanding reverber-
ant speech or rapid speech.

Frequency-modulated (FM) systems are am-
plification devices that can be beneficial for older
listeners when they are located at a distance from
a speaker. These can be independent systems or
they can be components attached to a hearing
aid and used as a selectable circuit. An FM system
includes a microphone/transmitter placed near
the speaker that broadcasts the sound, via FM
transmission, to a receiver/amplifier located on
the user. The amplified sound is unaffected by
room acoustics, including noise and reverbera-
tion. This type of device is particularly helpful for
older listeners in theaters, houses of worship, or
classrooms, where a long distance between the
speaker and the listener can aggravate the detri-
mental effects of poor room acoustics for older
listeners with hearing loss.

Older individuals with bilateral, severe-to-
profound hearing loss generally have wide-
spread damage to the cochlea and derive mini-
mal benefit from hearing aids and FM systems
for recognizing speech. These individuals are po-
tential candidates for a cochlear implant, a surgi-
cally implanted device that delivers speech
signals directly to the auditory nerve via an elec-
trode array inserted in the cochlea. Considerable
success in receiving and understanding speech,
with and without visual cues, has been reported
for older cochlear implant recipients (Waltzman,
Cohen, and Shapiro).

Regardless of the type of device used by the
older hearing-impaired person, a successful re-
mediation program includes auditory training,
speechreading (lipreading) training, and coun-

seling. The emphasis in these programs is train-
ing the older person to take full advantage of all
available contextual cues, based on the consistent
finding that older people are able to surmount
most communication problems if contextual cues
are available. Another principle of these pro-
grams is training effective use of nonverbal strat-
egies (e.g., stage managing tactics for optimal
viewing and listening) and verbal strategies (e.g.,
requesting the speaker to talk more slowly).

Prevention

Hearing sensitivity of older individuals in
nonindustrialized societies is significantly better
than that of older individuals in industrialized
societies. This finding strongly suggests that
there are preventable risk factors in industrial-
ized societies for apparent age-related hearing
loss. Exposure to intense noise and administra-
tion of ototoxic drugs are two well-known risk
factors for acquired sensorineural hearing loss.
The Baltimore Longitudinal Study of Aging has
shown that elevated systolic blood pressure is as-
sociated with significant risk for hearing loss in
men (Brant et al.). In the Beaver Dam epidemio-
logical study, smoking was identified as a signifi-
cant risk factor for sensorineural hearing loss
among the 3,753 participants (Cruikshanks et al.,
1998). Nonsmoking participants who lived with
a smoker were also more likely to have a hearing
loss than those not exposed to smoke in the
home. The identification of these modifiable risk
factors suggests that an effective program of pre-
vention or delay of adult-onset hearing loss
would include use of ear protection in noisy envi-
ronments, control of hypertension, elimination
of cigarette smoking, and monitoring the use of
potentially ototoxic medications.

SANDRA GORDON-SALANT
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HEART DISEASE
Cardiovascular disease is the leading cause of

mortality worldwide. As cigarette smoking con-
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An older man rides an exercise bike while taking an aerobic capacity test, one of a number of cardiac tests that
can be used to determine if the warning signs of heart disease are present. (Photo Researchers, Inc.)

tinues to be a status symbol in developing coun-
tries, this ranking is expected to continue well
into twenty-first century. Heart disease rates in-
crease with age, and older adults have worse out-
comes and face special problems, including
unusual disease presentation, increasing compli-
cations, and particular effects on daily activities
and quality of life.

The heart is a muscle in the center of the
chest. It is approximately the size of a fist and
pumps blood throughout the body, working con-
tinuously and requiring a large blood supply.
The heart can function through a large range of
demands, from sleep to vigorous activity.

Ischemic heart disease

With increasing age, narrowings may devel-
op in the coronary arteries that lead to the heart.
This reduced blood supply causes ischemia (in-
sufficient blood supply for the heart’s work) and
may produce chest pain or angina. Sudden
blockages will result in a heart attack, also known
as myocardial infarction (MI).

The incidence of heart disease begins to in-
crease in men after the age of forty-five and in
women after the age of fifty-five, but the rate for

women tends to equal that of men after the age
of seventy. It was once believed that hormone re-
placement therapy would protect women from
heart disease, but more recent studies suggest
this is not true. The Heart and Estrogen/
Progestin Replacement Study (HERS) showed
no benefit, as well as an increased risk of blood
clots in the leg (deep vein thrombosis) and of
gallbladder disease. Along with age, male gen-
der, family history, and ethnicity are nonmodifi-
able risk factors for heart disease.

The most modifiable risk factor for heart dis-
ease is smoking, which leads to increased ob-
struction of the coronary arteries. Each cigarette
also causes spasms in these arteries. Smokers
have twice the risk of heart attacks as nonsmok-
ers, and death rates for heavy smokers are two to
three times that of nonsmokers. Quitting smok-
ing at any age likely confers benefit. This implies
that it reduces disease progression and reduces
the risk of MI and stroke; it also leads to a 25 to
50 percent reduction in mortality and recurrent
heart attacks (MI).

There are many aids available to help quit
smoking. These include nicotine gum (although
people with dentures find the gum difficult to
use). A nicotine patch is also available. Success
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rates for quitting using nicotine replacement are
18 to 25 percent, compared to 5 to 10 percent
without nicotine replacement. Patients with
heart disease may be concerned that nicotine re-
placement is not safe (potential dangers are
dream abnormalities, insomnia, and application
site reaction, also known as patch-rash), but if the
options are replacement therapy or continued
smoking, replacement therapy is probably safer.

Other aids in quitting smoking include medi-
cation (e.g., Bupropion, cloridine, mortiptyline)
that can help relieve the agitation associated with
quitting. Success rates are in the range of 30 per-
cent. Other aids include hypnosis, acupuncture,
laser therapy, and relaxation therapy. It is not
important which method is chosen; what is im-
portant is the need to stop smoking.

The next major modifiable risk factor is dia-
betes. Diabetes, like heart disease, also increases
with age, and prevalence approaches 10 to 20
percent in people over the age of sixty-five. Peo-
ple with diabetes have a two- to four-fold in-
creased risk of coronary artery disease. While
good control of diabetes probably reduces risk
for heart disease, it seems that control of blood
pressure is even more important for diabetics in
reducing the risk of developing heart disease.

High blood pressure has also been strongly
associated with heart disease, and it also increases
with aging. Treating hypertension with low-dose
thiazide diuretics and long-acting dihydropyri-
dine calcium channel blockers has been shown to
reduce heart attack, stroke, and death for people
over the age of sixty.

Cholesterol has also been shown to be a sig-
nificant risk factor for increasing coronary artery
disease (CAD). The HMG-CoA reductase inhibi-
tors (statins) have consistently shown a 20 to 30
percent reduction in heart attacks and death.
The cholesterol-lowering trials of statins exclud-
ed elderly patients over the age of seventy-five,
but the medications are still considered safe. This
is because there is wide experience with statins
outside the elderly community, randomized tri-
als have proven safe, and side effects have very
rarely been reported. In addition, older patients
have the greatest risk and suffer the greatest bur-
den from heart attacks and strokes and therefore
have the most to gain from the use of these
drugs.

Obesity and physical inactivity are also asso-
ciated with heart disease. Regular physical activi-

ty five to seven times per week for twenty to
thirty minutes a day can reduce the risk of heart
disease by 20 percent. This may pose problems
for some older adults, as there is an increase in
arthritis in the older population, which can limit
their physical ability. The use of a stationary bicy-
cle allows people to sit while exercising and takes
the weight off the lower joints, as does swimming
and water exercise.

The use of antioxidants such as vitamin E
and beta carotene have proven to be of no benefit
in reducing heart disease. Fish oil supplements,
which contain polyunsaturated fatty acids, have
been shown to have a small but significant benefit
in those with established heart disease. A Medi-
terranean-style diet has also been shown to be
protective for heart disease. Such a diet includes
‘‘more bread, more root vegetables and green
vegetables, more fish, less meat (beef, lamb, and
pork to be replaced with poultry), no day without
fruit, and butter and cream to be replaced with
. . . a rapeseed (canola) oil-based margarine’’ (de
Lorgeril, 1994). 

Angina is classified into four stages. Func-
tional class I indicates symptoms only with vigor-
ous exertion. Class II indicates symptoms with
moderate exertion; such as climbing a flight of
stairs, or walking more than two blocks. Func-
tional class III occurs with less activity, and func-
tional class IV occurs at rest or with very low
levels of activity such as walking around the
room. The classic symptoms of angina are central
pressure or chest pain, although the full range of
symptoms felt may also include burning; a feel-
ing of heaviness, squeezing, tightness, or fullness;
an ache or sharp pain; or even no chest symp-
toms at all. The chest pain often radiates up into
the shoulder and neck and down the arm (the
left more so than right). It may also present in
the upper abdomen, back, and ears or jaw as
well. Other typical features include shortness of
breath, a cold sweat (diaphoresis), weakness,
nausea and vomiting, or even a loss of conscious-
ness. Typically, these symptoms occur with exer-
tion and are resolved with rest. If there is a
change in symptoms with less activity or if they
are more severe or prolonged, then the condi-
tion is considered unstable angina. Worsening of
symptoms is related to an increase in the amount
of obstruction of the coronary arteries. At the ex-
treme of this spectrum of acute ischemic syn-
dromes or unstable angina is a myocardial
infarction, or heart attack. This occurs when the
circulation is insufficient to keep the heart mus-
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cle alive. Typically, it is associated with a blood
clot forming on a partial obstruction in the coro-
nary arteries.

Unfortunately, as people get older they are
less likely to present with typical symptoms. They
may not have pain or discomfort; problems with
nausea, diaphoresis, and weakness may not be at-
tributed to a heart problem; and, frequently,
people do not seek attention. Also, diabetics and
women are more prone not to have typical symp-
toms, resulting in misdiagnosis and undertreat-
ment.

More alarmingly, the rates of death from
heart attack increase sharply with increasing age.
Mortality under the age of sixty-five is probably
in the range of 4 percent. Mortality over the age
of seventy-five climbs to 20 percent. Complica-
tions after an infarct are also increased in the el-
derly.

When presenting with a heart attack, pa-
tients are treated initially with aspirin. Provided
there has been no recent surgery or problems
with bleeding, they may also be treated with
medication to dissolve the clot causing the heart
attack. Best results occur if treated within an
hour after the onset of symptoms, but benefits
are still seen even six to twelve hours after the
onset of pain. These thrombolytic medications
(e.g., streptokinase, tissue plasminogen activator,
reteplase, tenecteplase) have been shown to sig-
nificantly reduce death, but they are also associ-
ated with an increased risk of bleeding. This can
be controlled, however, unless there is bleeding
in the head, which is almost always fatal. The
benefits of the medication outweigh the risks,
and, given that older patients have a much great-
er risk of dying, they also enjoy a much greater
absolute benefit from this therapy. For two to
three days following an infarct, patients are treat-
ed with intravenous medication or an injection of
heparin, which keeps the blood thin.

Another possible treatment at the time of a
myocardial infarction is angioplasty. Angioplasty
has the greatest success for treating MIs, but re-
quires rapid availability and experienced physi-
cians.

Other medications given to patients to re-
duce mortality after a heart attack are beta block-
ers and ACE inhibitors. Calcium channel
blockers and nitroglycerin under the tongue, in
a pill or patch form, or even intravenously, help
control pain with acute ischemic syndromes.

With an uncomplicated heart attack, people
can expect to be in the hospital five to seven days.

After one to two days of rest, patients start to mo-
bilize. This is done while being monitored. Medi-
cations are adjusted as tolerated, and patients
generally have an assessment of their heart func-
tion by an echocardiogram (ultrasound of the
heart) or a wall motion study (a nuclear X-ray).
Prior to going home, most patients have an exer-
cise stress test in which they walk on a treadmill
while heart rate, blood pressure, and any
changes in the electrocardiogram, as well as any
recurrence of symptoms, are monitored. If these
occur at low levels of activity, there is increased
risk and more aggressive investigations or treat-
ment are warranted. If not, the patient is consid-
ered low risk and should be safe for discharge.

Following discharge, patients can gradually
increase their physical activity, watching for any
recurrence of symptoms. Walking for five to ten
minutes twice a day, and gradually increasing
this up to thirty minutes twice a day, and then to
forty to sixty minutes of walking or exercise once
a day is recommended.

Congestive heart failure

Congestive heart failure (CHF), or cardio-
myopathy, occurs when the pumping action of
the heart has been weakened, causing shortness
of breath, fatigue, and swelling, particularly in
the legs and feet. There is decreased circulation
to the major organs, and the kidneys retain more
fluid to compensate. There are also neurohor-
monal factors that tend to stimulate or overdrive
the heart. This ultimately can lead to further
damage and deterioration of the heart function.
Patients with functional class III to IV heart fail-
ure, where they are short of breath with low le-
vels of activity or at rest, have a three- to four-
year mortality rate of 35 to 45 percent. Mortality
may be higher in older patients.

The most common cause of congestive heart
failure is ischemic heart disease or prior myocar-
dial infarctions. Older patients with congestive
heart failure and coronary artery disease may
benefit from revascularization, and they are at
higher risk for silent ischemia or missed infarcts.
While this accounts for 70 percent of the patients
with congestive heart failure, there are num-
erous other causes, including hypertension,
valvular heart disease, viral infection, and ar-
rhythmias. Another age-related problem is che-
motherapy (e.g., adriamycin, anthracycline,
herceptin, taxanes, and others) for cancer.

With acute congestive heart failure, patients
become suddenly short of breath, cannot lie flat,
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and develop edema. Patients in an emergency
room will be treated with oxygen therapy as well
as intravenous diuretics and nitroglycerin to help
remove the fluid.

CHF can also be more insidious, with a grad-
ual or progressive course of increasing shortness
of breath over hours and days. This may be relat-
ed to a change in fluid or salt intake. CHF pa-
tients require polypharmacy (the use of multiple
medications, as heart patients often take any-
where from four to twelve drugs a day) to control
their symptoms and improve survival. Angioten-
sin-converting enzyme (ACE) inhibitors have
been shown to significantly reduce symptoms,
hospitalizations, and mortality. For patients who
are intolerant of ACE inhibitors, a reasonable
next choice would probably be angiotensin re-
ceptor blockers (ARBs).

Beta blockers lower blood pressure, slow the
heart rate, and decrease the heart’s workload.
Previously felt to worsen CHF, studies have
shown that beta blockers actually improve sur-
vival, reduce symptoms, and improve heart
function. Side effects may include fatigue or de-
pression, and it is important that such side effects
not be simply blamed on ‘‘old age.’’

Patients with severe heart failure (functional
class III to IV) and an ejection fraction less than
30 percent should be treated with spironolac-
tone. This medication is a diuretic with unique
neurohormonal-blocking properties that have
been shown to significantly reduce mortality.
Other diuretics are also useful to help control
symptoms of fluid retention.

Digoxin also reduces symptoms and de-
creases hospitalizations in heart failure. There
are other inotropic medications available that
make the heart stronger and can temporarily im-
prove symptoms. Unfortunately, these medica-
tions decrease survival. Some patients with very
severe CHF, however, may feel the benefit of
fewer symptoms is worth the risk of not living as
long as they would otherwise.

Certain medications are generally contrain-
dicated in heart failure. Most calcium channel
blockers worsen heart failure, though amilodi-
pine and felodipine have been shown to be safe.
Nonsteroidal anti-inflammatory drugs (NSAIDS)
used to treat arthritis may also aggravate heart
failure, as can alcohol, which should generally be
avoided. Exercise is useful but must be individu-
alized to a patient’s physical state. Most lifestyle

modifications are probably best coordinated
through a heart function clinic run by nurse spe-
cialists.

Heart transplantation is an option only if pa-
tients have failed all other medical treatments
and still have severe heart failure. It is also re-
stricted to patients under sixty-five, as older pa-
tients do not do as well with the burden of
aggressive immunosuppressive therapy.

Valvular heart disease

The heart consists of four chambers. The two
upper chambers, or atria, pump blood into the
lower chambers, or ventricles. The right ventri-
cle pumps blood through the lungs, and the
blood then returns with oxygen to the left ventri-
cle. The left ventricle pumps blood to the rest of
the body and the veins return blood to the right
atria. The valves between the atria and ventricle
are the tricuspid valve (right) and the mitral
valve (left). The valves out of the heart are the
pulmonary valve (right) and the aortic valve
(left). These prevent blood from going back-
wards, optimizing pumping efficiency. There are
two possible malfunctions with any valve. The
valves can become stenotic, or tight, and cause a
flow obstruction, or the valves can become loose
or floppy and allow backward flow, or insuffi-
ciency. Most valve disease in adults involves the
mitral valve or the aortic valve. Rheumatic fever
is probably the most common cause of valvular
heart disease worldwide. Caused by untreated
streptococcal infections, rheumatic fever can
cause either stenosis or insufficiency. This is
much less common where antibiotics are widely
available. The aortic and the mitral valve are also
prone to calcification, or thickening, and stenosis
with aging.

Mild-to-moderate mitral insufficiency does
not require any surgical intervention, but if the
insufficiency becomes severe, or if there are signs
of worsening heart failure, then repair or re-
placement of the mitral valve may be necessary.
If the mitral valve is too tight, it can cause CHF.
This is diagnosed by an echocardiogram. Mitral
stenosis can be repaired either by surgery or with
a balloon (valvuloplasty). The balloon prevents
the need for invasive surgery but may result in
some mitral insufficiency. If a patient is not a
good candidate for open heart surgery, a
valvuloplasty is an attractive option.

Artificial valves are either tissue or metal.
Tissue valves are frequently used on older pa-
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tients because they do not require anticoagula-
tion and cause less risk of stroke, but they tend
to wear out within ten to fifteen years. Metal or
mechanical valves require special blood thinners
(e.g., warfarin) to prevent the valve from clotting
up and blocking, and to prevent strokes. These
blood thinners do increase the risk of bleeding
and require regular monitoring.

The aortic valve occasionally shows signifi-
cant leaking. If this is mild or moderate, it can be
treated with medication. Nifedipine has been
shown to reduce the progression and the need
for surgery. If regurgitation is severe, valve re-
placement may be necessary. Aortic stenosis
causes an increased strain on the pumping action
of the heart. This can lead to angina, CHF, or
loss of consciousness (syncope). Surgery is the
only definitive treatment with severe aortic ste-
nosis.

The risks of valvular surgery is increased in
elderly patients, including an increased rate of
perioperative mortality, increased postoperative
infection, stroke and renal failure, prolonged
hospital stay, and postoperative disability. Oper-
ative risks also depend on other comorbidities.
Surgical consideration must be individualized for
each patient and a balanced discussion of all rea-
sonable risks and benefits is necessary for making
the right decision.

Patients with valvular heart disease or artifi-
cial heart valves are at increased risk for develop-
ing endocarditis—an infection on the heart
valve. Antibiotics are needed to prevent such in-
fections when undergoing surgery and dental
work.

Arrhythmias

The sinus node is the pacemaker of the
heart. It sits high in the atria and sends out a reg-
ular signal for the heart to beat. This signal is
controlled by neurological and hormonal trig-
gers that make the heart speed up and slow down
as needed. There is a delay switch between the
atria and ventricle that is called the AV node. Ar-
rhythmias occur when the heart is either beating
too fast (tachycardia) or too slow (bradycardia).
The most common arrhythmias consist of isolat-
ed and premature atrial contractions (PACs), and
extra beats, called premature ventricular contrac-
tions (PVCs). These are normal. Some people are
quite sensitive and can feel the heart skip or flip
in their chest, followed by a brief pause before

the heart returns to its normal rhythm. Most
people notice this when sitting quietly or lying in
bed. Triggers include smoking, alcohol, coffee,
tea, chocolate, or other stimulants. These are not
life threatening and do not require treatment.

PVCs are also associated with CHF. While
frequent PVCs may be a sign of increased risk in
patients with ischemic heart disease and conges-
tive heart failure, treating these with antiarrhyth-
mic medication has been proven to increase
mortality. Treatment is therefore reserved only
for symptomatic and sustained ventricular tachy-
cardia (VT), which causes symptoms of weak-
ness, lightheadedness, or syncope. Sustained VT
can cause sudden death and requires defibrilla-
tion with electrical paddles. This is commonly de-
picted in television and movies, with survival
rates on television of approximately 75 percent.
In reality, survival rates are generally less than 20
percent.

Unfortunately, medications that have been
used to treat ventricular tachycardia have had
modest success at best. Newer automatic im-
plantable cardiac defibrillators (AICD) are spe-
cial pacemakers, and they can be programmed to
give a shock to restore normal rhythm when VT
is detected. These devices are very expensive, but
very effective.

Other common arrhythmias in the upper
chamber of the heart include supraventricular
(SVT) or atrial tachycardias. If prolonged, these
can cause palpitations, shortness of breath, fa-
tigue, weak spells, and even syncope.

Atrial fibrillation is an irregular SVT that can
occur intermittently or continuously. Increasing
age is a major risk factor for atrial fibrillation,
which occurs in 5 percent of people over sixty-
five and as many as 10 percent of people over the
age of eighty. Patients who have infrequent atrial
fibrillation lasting only a few minutes may not re-
quire any antiarrhythmic medication. If atrial fi-
brillation causes weakness, shortness of breath,
angina, or heart failure, treatment with medica-
tion is warranted.

If patients do not convert (from abnormal to
normal rhythm) with medication or are unstable,
they may require electrical cardioversion, in
which patients are sedated ,or asleep, and then
shocked with external paddles to restore normal
rhythm.

Frequently, patients are not symptomatic
with atrial fibrillation, and it may be picked up
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incidentally. This can happen when a patient un-
dergoes an electrocardiogram (ECG) as part of a
routine or presurgical check-up and atrial fibril-
lation is discovered as a result. In this situation,
there is no clear benefit to trying to restore sinus
rhythm, as many antiarrhythmic medications
carry significant side effects. Beta blockers or cal-
cium channel blockers may be used to control
heart rates with atrial fibrillation. The other im-
portant risk is stroke. Patients who have atrial fi-
brillation and no valvular disease, as well as no
other risk factors, have a risk of stroke of 1 per-
cent per year. Risk factors include age greater
than seventy-five, prior stroke or transient isch-
emic attack (TIA), diabetes, and hypertension.
These risks increase the annual stroke rate to 4
to 5 percent per year. Anticoagulation using war-
farin reduces the risk of stroke by 70 to 80 per-
cent. The major risk associated with using this
medication is an increased risk of bleeding. If
warfarin is deemed unsafe, aspirin reduces the
risk by 35 percent.

Bradycardia, or slow heart rate, is caused by
sinus node disease, AV node disease, or heart
block (which means the electrical impulse fails to
reach the ventricle; heart block is caused by AV
node disease). It also increases in frequency with
increasing age. Symptoms include weakness or
lightheadedness, fatigue, shortness of breath, or
syncope. Bradyarrhythmias can be diagnosed by
an ECG at the time of symptoms. Additionally, a
holter monitor (a small device worn for twenty-
four to forty-eight hours to record all heart beats)
can detect and record arrhythmias.

Several cardiac medications, such as beta
blockers, calcium channel blockers, and digoxin,
can cause bradyarrhythmias and may need to be
stopped. A pacemaker is used to treat bradycar-
dia, and is generally inserted in the operating
room or in a cardiac care unit. Pacemakers have
a single wire in the ventricle and sometimes a sec-
ond one in the atria. Modern pacemakers are no
longer affected by interference caused by micro-
waves, metal detectors, or store security systems,
though there has been some interactions noted
with cellular phones. As the world becomes more
electronically busy, the potential for interference
with pacemakers changes, and pacemaker man-
ufacturers must continue to strive to keep ahead
of new potential hazards.

Driving and heart disease

Regulations regarding driving and heart dis-
ease vary in different locations. Patients who are

functional class IV should not drive, while those
who are functional class III or better may drive,
provided their doctor agrees. Following unstable
angina or a heart attack, patients should be stabi-
lized one month before driving. Patients should
also wait one month after bypass surgery or in-
sertion of a pacemaker before driving. Patients
with AICD and documented episodes of VT
should probably not drive if spells or shocks are
frequent.

Sex and heart disease

Sexual activity is an important part of peo-
ple’s lives, including both older adults and pa-
tients with heart disease. Many of the problems
that give rise to heart disease, such as diabetes,
hypertension, and various medications, can also
give rise to sexual dysfunction. More commonly,
patients and their partners may be afraid to en-
gage in sexual intercourse for fear it may trigger
a heart attack, though the risk of precipitating a
heart attack or heart disease during intercourse
is quite low.

The first question to be asked is whether the
heart can cope with the physical exertion in-
volved. A middle-aged person uses approximate-
ly four to five METS (metabolic equivalent units)
during intercourse. This is the equivalent of a
brisk walk or of climbing two to three flights of
stairs. An exercise stress test is measured in
METS, and this is an easy way to determine if the
work of intercourse will bring on angina. In gen-
eral, it is safe to resume sexual activity two to
three weeks after a heart attack. While elderly
patients likely exert less energy than younger in-
dividuals during sexual intercourse, if symptoms
such as angina or excessive shortness of breath
develop, then the activity should be stopped and,
if necessary, nitroglycerin may be used to relieve
angina.

The question of patients with heart disease
using Viagra raises some serious concerns. While
Viagra is a highly effective and popular medica-
tion to treat erectile dysfunction, it is contraindi-
cated in patients who are using nitroglycerin.
This includes patients who are using nitroglycer-
in pills or patches, or people who need to use ni-
troglycerin by spray or pills under the tongue to
relieve angina. Viagra and nitroglycerin taken
together may cause significant and severe drops
in blood pressure. This effect may occur up to
twenty-four hours after using Viagra, and the
potential exists for these effects occurring even
later in elderly patients.
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Glossary of cardiac medication

Angiotensin-converting enzyme (ACE) inhibi-
tors improve survival with congestive heart
failure and ischemic heart disease, reduce
complications and incidence of diabetes, and
lower blood pressure. They may decrease
kidney function, increase potassium levels,
and cause a dry cough. Also present the rare
risk of angioedema.

Angiotensin receptor blockers are useful to
lower blood pressure and for congestive
heart failure with no cough. However, they
may cause renal failure or elevated potassi-
um levels.

Aspirin is a blood thinner that reduces death
from heart attacks and angina and reduces
the chance of strokes. It does present a very
small increased risk of bleeding and ulcer ir-
ritation may occur.

Beta blockers improve survival following heart
attacks with congestive heart failure and with
hypertension, lower blood pressure, have
antiarrhythmic benefits, and also improve
heart function. Side effects include possible
fatigue, depression, erectile dysfunction, and
bradycardia. Beta blockers are contraindicat-
ed in asthmatics.

Calcium channel blockers are used to reduce
blood pressure and help with angina. May be
associated with constipation or reflux. Con-
stipation may be a bigger problem with older
patients, especially if immobility is present.
Edema is another possible problem associat-
ed with these drugs.

Clopedigrol is a blood thinner used to reduce
heart attack or stroke and may be used with
or instead of aspirin.

Digoxin is used in the treatment of heart failure
and reduces symptoms and hospitalizations.
Adverse effects include nausea, GI upset,
and bradycardia.

Diuretics are useful for lowering blood pressure
and treating symptoms of congestive heart
failure. May be associated with postural hy-
potension. Also can cause electrolyte abnor-
malities, including low potassium. May
increase uric acid and precipitate gouty at-
tacks.

Nitroglycerin is used to treat symptoms of angi-
na. It may cause headaches, but tolerance de-
velops.

Spironolactone is used to treat severe congestive
heart failure, but may increase potassium
and decrease renal function. It also may
cause gynecomastia and increased hair
growth.

Statins (HMG-CoA reductase inhibitors) are
useful in reducing cholesterol and decreas-
ing the risk of heart attacks and strokes. Very
rare problems with liver abnormalities or
muscle pain sometimes occur.

Warfarin is used to prevent strokes with valvular
heart disease and with atrial fibrillation. Neg-
ative effects include the increased risk of
bleeding.

PAUL MACDONALD
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HERBAL THERAPY
For thousands of years, plants have been a

source of medicinal agents. Many of the drugs we
use today still come from plants, for example,
morphine (opium poppy), digoxin (foxglove),
and atropine (datura) to mention a few.

In recent years, there has been much interest
on the part of the general public about herbal-
ism, often as part of an alternative/
complementary form of health care. A renewed
interest in herbal remedies and natural products
has placed additional responsibility on consum-
ers and health professionals to know:

• why common medicinal herbs are used;
• the potential for undesirable side effects, in-

teractions, or allergic reactions;
• if the claims being made are correct;
• the quality of available products; and
• if the cost is reasonable.
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Foxglove

The attraction of herbal/natural remedies re-
flects on interest in a ‘‘back to nature’’ philoso-
phy. While attractive, it is important for the
public to know that there may be problems asso-
ciated with the use of some herbs. For example:

• ‘‘If it is natural, then it must be safe.’’ Strych-
nine, a natural product once used in tonics,
is a violent poison. Tobacco has been posi-
tively linked to lung cancer.

• ‘‘Herbs are not drugs.’’ Oregano added to
pasta for flavoring is a herb, but the opium
poppy, also an herb, contains the very pow-
erful drug morphine.

• ‘‘Herbs cannot do any harm, they can only
cure.’’ This is clearly incorrect when you con-
sider plants such as poison ivy!

• ‘‘If it has been used for centuries it must
work.’’ The age of a statement is not proof it
is correct. Bloodletting was used for centu-
ries, but that did not make it effective. The
effectiveness of medicinal agents, whether
herbal/natural or man-made, old or new,
must be determined through careful study.

Nevertheless, there is a trend toward the use
of herbal products to treat just about any condi-
tion. A maze of herbal/natural products ranging
from vitamins to cancer treatments promoted by

advertising is available to consumers. It becomes
important to ask about the content, regulation,
efficacy, uses, and safety of these products. What
do these herbal products contain? How much?
What are they used for? How long should they
be taken? Are they safe? Do they really work? Are
there active chemical ingredients? What are the
dosages and warnings for a given herbal/natural
product?

How are herbal/natural products
regulated?

The difference between herbal/natural prod-
ucts and approved drugs is their regulatory sta-
tus. Prescription products (for example,
morphine) and nonprescription or over-the-
counter (OTC products such as senna tablets)
must meet strict requirements. The manufactur-
er must provide:

• scientific evidence to prove that the product
is safe and effective;

• proof that it follows good manufacturing
practices (GMP) in a clean (sanitary) facility
that meets all the quality control standards
set by the Food and Drugs Administration
(FDA) in the United States or Health Canada
in Canada; and

• full label disclosure to indicate medicinal and
nonmedicinal ingredients and directions for
safe use that include cautions and contrain-
dications.

Scientific evidence requires that the product
undergoes careful scrutiny to see whether it is of
benefit in treating or curing a given medical con-
dition. This involves treating people in a careful-
ly designed and controlled study that is
monitored by health professions to see whether
the product is safe and whether it works (i.e., is
effective). These studies are referred to as dou-
ble-blind placebo-controlled clinical trials. This is
how researchers determine the effects, side ef-
fects, and adverse reactions of a product. If the
product is shown to be of benefit, the informa-
tion or evidence from the study is forwarded to
the FDA for further scrutiny and approval for
marketing.

If the product is deemed safe, effective, and
compliant, it receives a unique Drug Identifica-
tion Number (DIN) that is clearly printed on the
product label. This allows the public to know that
they are consuming a product that has been eval-
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uated as being safe and effective for a given med-
ical condition.

In the United States most herbs are sold as
‘‘dietary supplements’’ under the Dietary Sup-
plement Health and Education Act (DSHEA) of
1994. Under this law they are considered safe,
unless proven unsafe by the FDA. In other
words, the manufacturer does not have to prove
the product is safe. Rather, it is up to the govern-
ment to prove the product is harmful. This is in
contrast to prescription and nonprescription
products that must be proven safe and effective
by the manufacturer before they are marketed.

The DSHEA prohibits making medical
claims on dietary supplement labels, but it allows
for publications to be used in connection with
their sale. Therefore, products are required to
bear the words ‘‘This statement has not been
evaluated by the Food and Drug Administration.
This product is not intended to diagnose, treat,
cure or prevent any disease.’’ The FDA does not
scrutinize dietary supplements or literature used
to promote their sale. This waiver serves to warn
the public that the product or literature has not
been approved as a regulated drug.

With a similar twist, in Canada most herbs
are sold as a ‘‘food’’ without any labeled disclo-
sure, health claim, or quality control. Marketing
a product with a health claim places it under the
category of ‘‘drug.’’ This would require meeting
strict requirements under the ‘‘drug’’ part of the
Food and Drugs Act of 1953. Selling it as a
‘‘food’’ avoids any testing for safety and efficacy.
Unfortunately, this leaves all consumers and
health professionals wondering about the quali-
ty, safety, and efficacy of the product.

What kinds of products are we concerned
about?

Chronic conditions such as Alzheimer’s dis-
ease, arthritis, high blood pressure, depression
and problems with the prostate gland become
more common with advancing age. Consequent-
ly products such as, ginkgo biloba, glucosamine,
garlic, St. John’s Wort and saw palmetto, are fre-
quently promoted as treatments for these health
problems.

Ginkgo biloba, L. (Ginkgoaceae). Ginkgo has
been prescribed in Europe for illnesses associat-
ed with reduced blood flow in the brain in elderly
persons. These include depression, short-term
memory loss, ringing in the ears (tinnitus), and
Raynaud’s disease.

Gingko Biloba

Researchers are still studying ginkgo to find
out how it works. It may work as an anticoagu-
lant (blood thinner), vasodilator (opens up blood
vessels) or as an antioxidant (a chemical that has
a protecting effect in the body) (Desmet). The
anti-stress and anti-anxiety activity may be due to
its effect on an enzyme in the brain (White,
Scates, and Cooper; Letzel, Haan, and Feil).

Because of the way ginkgo may work, pa-
tients taking aspirin, anticoagulants (blood thin-
ners, for example, Coumadin), vasodilating
agents (drugs that open up blood vessels), anti-
inflammatory, or antidepressant drugs should
not add ginkgo to their medicines without first
consulting with their doctors. Side effects of gink-
go have included stomach upsets, headache, diz-
ziness, and vertigo. Ginkgo seeds and fruit pulp
are toxic if eaten (Pharmacist’s Letter).

Clinical studies in humans for symptoms as-
sociated with decreased blood flow to the brain,
used dosages of 120 to 160 mg per day of a gink-
go biloba extract, with treatment lasting for at
least four to six weeks. Results showed that gink-
go may have some benefit but that this needs to
be studied further. Ginkgo does not seem to be
of benefit for treating tinnitus (World Health Or-
ganization).
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Glucosamine. Glucosamine is a sugar deriv-
ative that occurs naturally in the body (see Figure
1). It is an essential nutrient used in the forma-
tion of specialized sugar polymers called glyco-
saminoglycans. These polymers are used to form
bone, cartilage, heart valves, ligaments, nails,
tendons, and synovial fluid (a lubricating fluid
found in weight-bearing joints).

As the human body ages, cartilage, which
cushions the ends of bones, begins to lose elastici-
ty, shrinks, and cracks. Sometimes pieces of carti-
lage break off into joint space and irritate the
surrounding tissue. This inhibits movement and
causes inflammation that results in decreased
movement and pain. The muscles that hold the
joints together weaken due to their lack of use,
and the joint may change its shape and function.
After a long period the bones may rub together
causing more pain and the formation of spurs.
This condition is known as osteoarthritis (OA).

It has therefore been suggested that supple-
mentation with glucosamine may relieve symp-
toms of OA. The usual oral dosage reported in
the scientific literature is 500 mg, three times a
day. Glucosamine is a by-product of the shellfish
industry and obtained from the exoskeletons of
crustaceans (lobsters). Pharmacists and physi-
cians should ask the consumer if they have any
allergies to shellfish. Glucosamine is well tolerat-

Figure 1

SOURCE: Author

ed and adverse reactions or drug interactions
have not been reported.

Large-scale, long-term clinical studies are
needed to evaluate the efficacy of glucosamine in
the treatment of OA (McAlindon et al.). It is im-
portant for the patient to understand the nature
of OA, risk factors (heredity, injury to the joint,
and excess body weight), and current therapy,
which includes diet, exercise, and physiotherapy.
Appropriate lifestyle changes may eliminate or
limit the need for medications.

Serenoa repens (Bart.) or saw palmetto. In
men the urethra is surrounded near its base by
the prostate gland, which secretes part of the
semen. When this gland enlarges, as it often does
in older men, urination may become difficult.
Symptoms of urinary frequency, urgency, and
hesitancy are common in urinary tract infections,
cancer of the prostate, or prostate enlargement.
Therefore, it is very important for patients to see
their doctor to find out the nature of the under-
lying problem.

Saw palmetto extract, has been used to treat
symptoms associated with prostate enlargement
(‘‘Sabal fructus’’). Clinical studies using an oral
dose of 160 mg of extract twice daily indicate that
it may help the symptoms associated with an en-
larged prostate (Brinker). The most common ad-
verse effects are nausea and stomach pain.
Headache, increased blood pressure, urinary re-
tention, and back pain have been reported (Ne-
mecz).

Saw palmetto has not been shown to reduce
enlargement of the prostate gland, and patients
with symptoms should be encouraged to see
their physician for routine checkups.

Conclusion

A herbal/natural product can have effects
and side effects. It is best for individuals to check
with their doctor or pharmacist to see whether it
is safe and effective for them. Individuals should
use the same caution as they would with any
medication, by consulting their pharmacist or
doctor.

MEERA B. THADANI

See also ARTHRITIS; DRUGS AND ARTHRITIS; EVIDENCE-
BASED MEDICINE; PROSTATE; VITAMINS.
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HIGH BLOOD PRESSURE
Although diastolic blood pressure is consid-

ered an important risk factor for cerebrovascular
disease, congestive heart failure, and coronary
heart disease, it is now clear that isolated systolic
hypertension and elevated pulse pressure also
play an important role in the development of
these diseases, which are the major causes of car-
diovascular morbidity and mortality among sub-
jects over sixty-five years of age. The benefit of
antihypertensive therapy in reducing the inci-
dence of cardiovascular and cerebrovascular
complications has been shown for systolic and
systolo-diastolic hypertension. Essential hyper-
tension (no discoverable organic cause) is the
main cause of hypertension in the elderly popu-
lation. In addition, secondary hypertension—
especially that associated with kidney disease—is
more common in older than in younger adults.

Definition of hypertension

Blood pressure is defined by two values: sys-
tolic (contraction of the heart), the highest value,
and diastolic (dilation of the heart), the lower.
‘‘The Sixth Report of the Joint National Commit-
tee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure’’ (JNC-VI)
and the World Health Organization/Inter-
national Society of Hypertension Guidelines sub-
committees have agreed that both systolic and di-
astolic blood pressure should be used to classify
hypertension. Systolo-diastolic hypertension is
diagnosed when systolic and diastolic blood pres-
sure are over 160 and 90, respectively. Isolated
systolic hypertension refers to systolic blood
pressure over 160 and diastolic blood pressure
under 90.

Misdiagnosis may be more frequent in the el-
derly due to various factors, including inappro-
priate length of the cuff due to obesity or very
low weight, fluctuations in blood pressure due to
postural hypotension, and/or anxiety (white coat
effect). The difficulty of measuring blood pres-
sure in elderly persons should encourage the de-
velopment of ambulatory blood pressure
measurement.

Ambulatory blood pressure measurement is
most useful for identifying patients with white-
coat hypertension, also known as isolated clinic
hypertension, which is arbitrarily defined as a
clinc blood pressure of more than 140 mmHg
systolic or 90 mmHg diastolic in a patient with
daytime ambulatory blood pressure below 135
mmHg systolic and 85 mmHg diastolic. 

Blood pressure changes and hypertension

Both systolic and diastolic blood pressure in-
crease with age. However, diastolic blood pres-
sure increases with age until the age of fifty or
sixty and then tends to remain stable or even de-
crease slightly, whereas systolic blood pressure
rises progressively until the age of seventy or
eighty. This combination of changes probably re-
flects stiffening of the blood vessels and reduced
arterial elasticity and leads to a large increase in
pulse pressure (the difference between the systol-
ic and diastolic pressures) with aging (Burt et al.).
In persons over eighty, a decrease in both dia-
stolic and systolic blood pressure has been found
in some studies, and may be due to poor health
in this very frail population. The global preva-
lence of both diastolic and systolic hypertension
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in people over sixty-five is about 45 percent. Hy-
pertension is more frequent in black than white
persons, and in women than men. The preva-
lence of isolated systolic hypertension is about 7,
11, 18, and 25 percent in people aged sixty to
sixty-nine, seventy to seventy-nine, eighty to
eighty-nine, and over ninety, respectively. Isolat-
ed systolic hypertension is more frequent in
women than men.

The mechanisms of hypertension in elderly
persons involve an increase in thickness of aortic
and large artery walls and a decrease in vessel
elasticity, which raises systolic blood pressure.
Hypertension also increases peripheral vascular
resistance, because of the reduced elasticity of
these arteries. In addition, it reduces the sensitiv-
ity of nerve endings stimulated by pressure
changes, resulting in the impairment of postural
reflexes, which makes elderly persons with hy-
pertension prone to hypotension when standing
erect. The vasoconstriction due to changes in the
balance between beta-adrenergic vasodilatation
and alpha-adrenergic vasoconstriction raises pe-
ripheral vascular resistance and blood pressure.
Increased sodium intake and decreased sodium
excretion induce sodium retention. In contrast
to hypertension in younger adults, the renin-
angiotensin system is not thought to play a major
role in hypertension in older adults.

Risk of hypertension

Hypertension stands out as the major risk
factor for cardiovascular disease and mortality in
elderly persons (Forette et al., 1982). Both systol-
ic and diastolic blood pressure are involved, but
with advancing age, systolic blood pressure has
been identified as a better predictor of cardiovas-
cular risk than diastolic blood pressure, in both
men and women (Kannel and Gordon, 1978).
Since at any given level of systolic blood pressure,
mortality was found to increase as diastolic pres-
sure decreased, pulse pressure must also be con-
sidered a risk factor (Staessen et al., 2000).

Systolic, diastolic, and combined hyperten-
sion increase the risk of stroke. Data from the
Framingham Study have shown that apart from
this risk, elevated systolic blood pressure is a
major risk factor for all cardiovascular diseases,
including left ventricular hypertrophy, conges-
tive heart failure, ischemic cardiopathy, and pe-
ripheral artery diseases. High midlife blood
pressure has been shown to be a strong indepen-
dent predictor of later cognitive impairment.

However, some authors who studied very old pa-
tients reported a J curve profile with higher cog-
nitive impairment in subjects with low blood
pressure. The decrease in blood pressure may be
due to pathological processes that also affect cog-
nitive functioning or, alternatively, it may be a
consequence of dementia. In addition, hyperten-
sion appears to be the strongest risk factor for
vascular dementia and possibly for Alzheimer’s
disease.

A correlation between mortality and high
blood pressure has been widely shown. This ex-
cess mortality is mainly correlated with systolic
blood pressure (Kannel et al., 1976). However, in
people over eighty years old, some authors have
reported either no association between blood
pressure and mortality or an inverse association,
which disappears after adjustment for indicators
of poor health.

Benefits of antihypertensive therapy

Several randomized, double-blind, placebo-
controlled intervention studies have provided
strong evidence in favor of treating hypertension
in elderly patients. Reports of first outcome trials
published in 1985 and 1991 that focused atten-
tion on systolo-diastolic hypertension showed a
reduction in cardiovascular and cerebrovascular
morbidity and mortality in patients over sixty-
five years old (Amery et al.; Dahlöf et al.; Medical
Research Council).

More recent trials have specifically ad-
dressed the problem of isolated systolic hyper-
tension. A meta-analysis by Staessen et al. (2000)
showed that in 15,693 patients with isolated sys-
tolic hypertension who were included in eight
trials, antihypertensive treatment reduced stroke
by 30 percent. Total mortality decreased by 13
percent, cardiovascular mortality by 18 percent,
all cardiovascular complications by 26 percent,
and coronary events by 23 percent. Treatment
prevented strokes more effectively than it pre-
vented coronary events.

An important finding in the investigation of
systolic hypertension in Europe (Syst-Eur; Foret-
te et al., 1998) was that in older people with iso-
lated systolic hypertension, antihypertensive
treatment that started with the calcium-channel
blocker nitrendipine significantly reduced the
incidence of dementia, from 7.7 to 3.8 per 1000
person-years. The incidence of Alzheimer’s dis-
ease dropped even more after such treatment
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than that of vascular or mixed dementia. By con-
trast, in the Systolic Hypertension in the Elderly
Program (SHEP), active treatment based on di-
uretics and beta-blockers failed to reduce the in-
cidence of dementia significantly. These negative
results argue against conferring protection sim-
ply by lowering blood pressure. In the mecha-
nism of dementia prevention, calcium-channel
blockers might have a neuroprotective effect.
The potential importance of the Syst-Eur results
for public health policies warrants confirmation
by other trials.

Should very old people be treated?

The value of antihypertensive treatment is
well established for patients age sixty years and
over. The results are mixed for the oldest age
group, eighty years and over. The European
Working Party on High Blood Pressure in the El-
derly Trial failed to demonstrate that antihyper-
tensive treatment was significantly beneficial
above the age of eighty (Amery et al.). In the
STOP-Hypertension trial (Dahlöf et al.), this
treatment resulted in a smaller reduction in the
number of deaths from stroke, myocardial in-
farction, and other cardiovascular diseases in
older than in younger patients. By contrast, in
the SHEP trial the positive effect of active treat-
ment, compared with placebo, on the relative
risk of stroke increased with age, and reached its
maximum in the group of patients age eighty
years or older. In the Syst-Eur study, a significant
reduction was found in morbidity, but not in
mortality, in the oldest patients (Staessen et al.,
1997). In a meta-analysis of data from 1,870 par-
ticipants over age eighty, Gueyffier et al. suggest-
ed that treatment reduced the rates of stroke,
major cardiovascular events, and heart failure by
30 percent. On the other hand, there was no re-
duction in mortality due to cardiovascular dis-
ease or in total mortality. The results of this
meta-analysis, which were favorable for morbidi-
ty, argue against the existence of a threshold age
beyond which hypertension should not be treat-
ed.

What should be the goal blood pressure ?

Although the benefit of treating hyperten-
sion in elderly subjects is now well established,
controversy still exists regarding the goal blood
pressure. Indeed, according to the J curve hy-
pothesis, a major reduction in diastolic blood
pressure to less than 65 mmHg might jeopardize

appropriate blood flow in the brain, heart, and
kidneys during the diastole, and might be associ-
ated with an increase in mortality. However, in
the SHEP study low diastolic blood pressure did
not increase mortality.

As an intermediate goal, most studies recom-
mended either reducing systolic blood pressure
to under 160 mmHg and diastolic pressure to
under 90 mmHg, or reducing the initial systolic
and diastolic blood pressures by 20 mmHg. The
benefit of a larger decrease (≤140 mmHg) re-
mains to be determined by the results of ongoing
studies.

Drug therapy

Most trials have been run with diuretics and
beta-blockers as first-line drugs. Since the 1980s,
the efficacy and safety of these two classes of
drugs have been demonstrated in elderly sub-
jects (Amery et al.; SHEP; Dahlöf et al.; MRC).
The benefit of calcium-channel blockers (St-
aessen et al. 1997; Hansson, Lindholm, Ekbom
et al.) and angiotensin-converting-enzyme inhib-
itors (Hansson, Lindholm, Niskanan et al.) has
been shown for the prevention of cardiovascular
and cerebrovascular complications in older pa-
tients.

Because age- and disease-associated factors
affect the metabolism and distribution of phar-
macologic agents, antihypertensive therapy
should be given at low doses, which should be in-
creased gradually. However, despite alterations
in metabolism, most elderly patients tolerate
medication without a significant increase in ad-
verse events compared to younger patients or
control groups. First-line treatment should con-
sist of diuretics or beta-blockers (JNC-VI). In iso-
lated systolic hypertension, diuretics and
calcium-channel blockers are recommended
(SHEP; Staessen et al., 1997).

Concomitant diseases may influence the
choice of therapy. In patients with coronary arte-
ry disease, beta-blockers may be useful, but pe-
ripheral artery disease, heart failure, or
obstructive bronchopathy may limit their use in
elderly persons. In older patients with coronary
artery disease, use of calcium-channel blockers
may be discussed. In cardiac dysfunction and
congestive heart failure, prescription of diuret-
ics, angiotensin-converting-enzyme inhibitors, or
both is an appropriate initial choice. In older
adults, fixed-dose combination therapy has the
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advantage of increasing compliance, reducing
the cost of antihypertensive therapy, and achiev-
ing a higher response rate.

Nonpharmacologic interventions

Older hypertensive patients can also benefit
from nonpharmacologic interventions designed
to lower blood pressure (JNC-VI), including
weight control, reduction of excessive alcohol
consumption, cessation of smoking, and in-
creased exercise. Any reduction of sodium intake
in elderly people should be cautious because it
can reduce food intake.

Management of hypertension

Despite the evidence that treatment is bene-
ficial in terms of reducing morbidity and mortali-
ty, hypertension is still poorly controlled in
elderly persons. Both in the United States and in
Europe, less than 30 percent of patients on hy-
pertensive drugs attain the JNC-VI goal blood
pressure (<140 and <90 mmHg) (JNC-VI; Burt
et al.). Achieving the goal is relatively easy for
diastolic blood pressure, but much harder for
systolic blood pressure. Moreover, the new indi-
cation of pulse pressure as the most powerful risk
factor must now lead doctors to consider systolic
rather than diastolic blood pressure when deter-
mining treatment goals. Consequently, the de-
velopment of drugs that lower systolic blood
pressure more effectively should be promoted
(Staessen et al., 2000). Blacher et al. have empha-
sized the need for randomized trials with anti-
hypertensive drugs that act differently on the
pulsatile component of blood pressure. These
authors suggested that vasopeptidase inhibitors
and nitric oxide donors might increase the dis-
tensilibility of large arteries and reduce pulse
pressure.

ANNE-SOPHIE RIGAUD

See also HEART DISEASE; STROKE; VASCULAR DISEASE.
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HIP FRACTURE
Hip fractures, particularly in frail elderly

persons, have a profound effect on morbidity,

mortality, and length of hospitalization, and they
are a significant risk factor for institutionaliza-
tion. With the age of the world’s population ever
increasing, hip fractures will constitute an in-
creasingly large health, social and economic bur-
den. A coordinated multidisciplinary approach,
including orthopaedic surgeons, geriatricians,
nurses, physiotherapists, occupational thera-
pists, and social workers will be required to pro-
vide optimal management of persons who suffer
hip fractures.

Etiology

The majority of hip fractures are caused by
a simple fall inside the home. Frail, elderly peo-
ple are particularly susceptible to falls, given
their many coexisting medical conditions that in-
fluence gait, balance, and coordination. Fracture
incidence is directly related to age, doubling with
each decade beyond age fifty. Women are much
more commonly affected than men, by a ratio of
2.5 or 3 to 1. The white population in the United
States is much more commonly affected than the
African-American, Hispanic, or Asian popula-
tions. Other factors associated with injury in-
clude osteoporosis and osteomalacia, a history of
smoking, excessive use of alcohol and caffeine,
physical inactivity, and previous hip fracture.

Diagnosis

The clinical diagnosis of a displaced hip frac-
ture is often readily apparent due to the so-called
down and out posture, with the affected limb
being shortened and externally rotated. In non-
displaced fractures there may not be an obvious
deformity. The diagnosis in such cases is made
based on the history of fall (a single fall) and sub-
sequent inability to bear weight, as well as pain
when the hip is moved either actively by the pa-
tient or passively by the examining clinician.

Routine radiographs of the hip, usually
taken in two views (front and side) are sufficient
to confirm the diagnosis. Occasionally a fracture
may not be apparent radiographically, so if the
clinical suspicion is strong, further investigations
should be carried out. Radionuclide imaging
with technicum bone scanning is most commonly
used, but even with this tool diagnosis can be dif-
ficult. Particularly in an elderly person, a fracture
may not become apparent on bone scan for two
to five days after an injury. More recently, MRI
has been shown to be more accurate and, if hos-
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pitalization of the patient is required, more cost
effective. These techniques would only be used
in the exceptional case where the diagnosis is not
clear. For example, metastatic cancer frequently
affects the proximal femur. Specific attention to
bone quality on the radiograph is required to de-
tect an occult lesion indicating a pathologic frac-
ture. (A fracture through abnormal quality bone,
generally a metastatic diseased bone. Certain
cancers commonly metastasize to the proximal
femur, especially lung, breast, prostate, thyroid
and renal cancers.) The likely primary cancer
sites are breast, lung, prostate, thyroid, and kid-
ney.

Principles of management

The primary goal of management is to re-
turn patients to their prefracture ambulatory sta-
tus and level of function. Initial treatment is
directed toward pain control, and small, fre-
quent doses of analgesics can be utilized. In dis-
placed hip fractures, splinting of the limb is
helpful. Simple splinting, such as bunny-boot
traction with five pounds, or skin traction can be
utilized. In the undisplaced fracture traction is
unnecessary, but care must be used when mov-
ing the patient. Skin breakdown can occur within
hours, and it is therefore important that the pa-
tient position is changed frequently. Only in rare
instances is nonsurgical management appropri-
ate. Nonsurgical management may be consid-
ered for the stable impacted hip fracture when
the patient has already walked following the fall
and has minimal or no pain with passive range
of motion of the hip; minimal pain with active
range of motion of the hip; or nearly full range
of motion. Radiographs should demonstrate a
stable fracture pattern. Nonoperative manage-
ment can also be considered in the severely debil-
itated, cognitively impaired, and previously
nonambulatory patient who does not appear to
be having any significant discomfort.

Preparation for surgery

A complete history and physical examination
with specific concern for any anaesthetic risk is
required prior to surgery. Previous infections
about the hip or history of venous thromboem-
bolism (blood clots) should be specifically appli-
cable to hip surgery. A careful review of current
medication is also necessary. Specific emphasis
on the history of malignancies to help rule out
occult pathologic fractures is required. In addi-

tion, careful note should be made of the patient’s
cognitive and functional status prior to surgery.
This information is helpful in making prognosis
for recovery after surgery and for assessing the
need for postoperative rehabilitation. Cross
matching of blood is necessary, as transfusion
frequently will be required perioperatively.

Unnecessary delay of a patient’s operative in-
tervention appears to worsen the outcome. Ide-
ally, elderly patients should undergo surgery
within the first forty-eight hours of injury, as
delay beyond this appears to decrease their over-
all recovery. As these patients often have signifi-
cant medical problems, the focus should be on
correcting any reversible medical condition with-
in twenty-four to forty-eight hours. Similarly, be-
cause of the periods of fasting (once admitted
into hospital, patients are not permitted to eat
or drink prior to surgery. If there are delays
prior to surgery this might prolong the period
of fast or there may be multiple fasts depending
on delays), care must be taken to optimize the
patient’s nutrition and hydration prior to sur-
gery.

Hip fractures are often clinically obvious, but
other causes of groin pain and leg deformity
need to be considered, including fractures of the
pubic rami, lumbar spine disease, trochanteric
bursitis, osteoarthritis or inflammatory arthritis
of the hip, or, rarely, a septic hip joint.

Classification of fractures

A simple classification of hip fractures can di-
rect surgical management and indicate progno-
sis. In general, hip fractures can be divided into
two types: intracapsular fractures and extracap-
sular fractures (see Diagram 1). The reason for
this dichotomy concerns the blood supply to the
femoral head. Blood flow arises chiefly from
branches of the medial circumflex femoral artery
that runs along the posterior superior aspect of
the femoral neck with the capsule (fibrous cover-
ing of the joint that maintains the joint’s synovial
fluid and with the hip joint maintains it’s blood
supply) to form a ring of blood vessels around
the femoral head. Therefore, if the fracture is in-
tracapsular and the femoral head is displaced it
can tear or disrupt the blood supply. This gives
rise to a condition known as avascular necrosis. In
addition, a displaced fracture gets bathed in the
synovial fluid capsule of the hip joint. This does
not lead to an optimal healing environment. The
fracture, therefore, is at a greater risk for nonun-
ion.
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Diagram 1
Anatomy of the Proximal Femur

SOURCE: Author

Displaced intracapsular fractures have, at
least, a one in three risk of avascular necrosis and
an additional one in three risk of nonunion.
Therefore, in an elderly person, management
usually consists of prosthetic replacement of the
hip joint. By contrast, undisplaced hip fractures
have much lower rates of avascular necrosis and
nonunion and are usually treated with multiple
screw fixations.

Extracapsular fractures consist of intertro-
chanteric fractures and subtrochanteric frac-
tures. These can be further classified as stable or
unstable. Unstable fractures have loss of bone
continuity posteromedially along the proximal
femur, which is where most weight bearing oc-
curs. If there is significant disruption of bone

here these fractures are inherently unstable. In
general these require anatomic reduction and
fixation.

Subtrochanteric fractures comprise approxi-
mately 15 percent of hip fractures. In the elderly
population there are two groups of patients who
sustain this injury. The first includes those whose
femurs are quite osteoporotic and break from a
minor fall. The second group may have patho-
logic lesions in the proximal femur, and a frac-
ture may occur to the weakened pathologic bone.
Special care needs to be taken in evaluating these
patients clinically and radiographically. These
fractures, because of the high biomechanical
stresses in this region of the femur, tend to be un-
stable and often require intramedullary fixation.
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Displaced pathologic fractures may require pros-
thetic replacement.

Specific surgical management

Patients who sustain an undisplaced subcapi-
tal hip fracture (a fracture occurring beneath the
femoral head at the head neck junction; it is an
intracapsular fracture of the hip) have a lower
risk of avascular necrosis and nonunion, and the
fracture is therefore best managed by in situ fixa-
tion of the fracture. This consists primarily of
partially threaded screws that can grip the can-
cellous bone of the femoral head and are placed
in a parallel position along the axis of the femoral
neck to allow compression of the fracture site.
This compression will enhance stability and pro-
gression to union. Three or four pins are gener-
ally utilized (see Figure 1).

The displaced subcapital hip fracture contin-
ues to be somewhat of an enigma and challenge,
and there is no specific ideal treatment program.
In general, in elderly people, high rates of
avascular necrosis and nonunion mean that no
attempt is made to salvage the hip. Agreement
exists that a prosthetic replacement will be uti-

Figure 1. Multiple screw fixation in situ compressing
fracture fragments (AO cannulated screws synthesis).
(X-ray provided by P. Rockwood.)

Figure 2. Displaced subcapital hip fracture treated
with unipolar prosthesis (Austin Moore: Howmedica).
(X-ray provided by P. Rockwood.)

lized, but the specific type of prosthesis has been
controversial. The traditional method uses an
uncemented unipolar prosthesis. This consists of
a single-size femoral stem that is placed into the
femoral canal with the diameter of the head size
of the ball varying according to patient size (see
Figure 2). This is a cost-effective, straightforward
management of these fractures. However, ques-
tions about this device concern its ability to
achieve fixation and its potential for long-term
acetabular erosion. Both conditions may lead to
pain and require revision surgery. More recent
evidence suggests that a cemented unipolar re-
placement maybe superior in outcome to the un-
cemented type, although acetabular erosion
remains a potential problem.

Bipolar hip replacement consists of a femoral
stem, similar to that used in total hip replace-
ment, which allows matching of size to the femo-
ral canal (usually with cement techniques) to fix
it to the proximal femur. The bipolar component
allows a floating acetabulum or second head to fit
on top of the standard total hip head, and this al-
lows, in theory, for motion to occur at the smaller
head to the larger head (the standard total hip
femoral head articulates with the longer acetabu-
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lar head), as well as the larger head to the acetab-
ulum. One theoretical advantage of the bipolar
design has been that it can be converted relative-
ly easily to a total hip replacement—the bipolar
larger head can be removed and a cup placed
into the acetabulum without replacing the femo-
ral component. The significant disadvantage,
compared to unipolar replacement, has been
that it is substantially more expensive.

Total hip arthroplasty has also been utilized
in the management of displaced subcapital hip
fractures. However, long-term outcomes are
poor compared to total hip arthroplasty for os-
teoarthritis of the hip. There are numerous vari-
ables for this, including that patients tend to be
more frail, the bone stock is less, and patients
tend to have a higher dislocation rate. Overall, it
has higher morbidity and mortality rates than
the same procedure for osteoarthritis.

Extracapsular intertrochanteric fractures

Surgical management of the intertro-
chanteric fracture requires a sliding hip screw.
This consists of a plate and barrel firmly fixed to
the proximal femur with a large lag screw that
enters into the femoral head and is connected to
the plate through the barrel. The fracture site is
compressed, as the screw is able to collapse inside
the barrel, and compression of osteoporotic bone
at the fracture site affords increased stability and
enhances bone union. If there is comminution
(multiple bone fragments) at the posteromedial
aspect of the proximal femur, the fixation can be
unstable and may reduce the patient’s ability to
walk after surgery until bone union occurs (see
Figure 3).

Extracapsular subtrochanteric fractures

These fractures are associated with increased
blood loss and increased risk of pathologic ori-
gin. They are generally treated with intramedul-
lary devices or sliding hip screws with long side
plates. Intramedullary devices are rods that in-
sert through the canal of the bone and have in-
terlocking screws that pass through both sides of
the bone and the rod to stabilize the fracture. In
the case of pathologic fracture, the surgeon may
choose to utilize methyl methacrylate (bone ce-
ment) and/or prosthetic replacement to enhance
stabilization.

As bone becomes more osteoporotic, fracture
patterns can become more complex and extra-

Figure 3. Displaced unstable intertrochanteric
fracture fixed with hip compression screw (DHS:
Dynamic Hip Screw, synthesis). (X-ray provided by
P. Rockwood.)

capsular fractures can consist of intertro-
chanteric fractures with subtrochanteric ex-
tension. These fractures can be very unstable and
technically challenging to fix. The specific choice
of implant will vary from surgeon to surgeon and
center to center. Since their introduction, cepha-
lomedullary interlocking femoral nails have been
utilized as an intramedullary nail, with screws
that lock into the femoral head through the nail.
The hardware is also locked with screws distally
in the nail through the bone. These devices have
been successful in treating such complex fracture
patterns.

Postoperative rehabilitation

Postoperative management (of hip fracture
patients) requires multidisciplinary coordina-
tion, with the combined goal of returning the pa-
tient to prefracture status and back to
independent living. A large number of patients
lose independence and end up being institution-
alized after hip fracture because of general dis-
ability and loss of ambulation.

Functional recovery after hip fracture can be
variable. Only 40 to 60 percent of patients recov-
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er their full prefracture ambulatory function,
and only 25 to 35 percent regain their full inde-
pendence in activities of daily living prior to frac-
ture. Factors contributing to these low rates
include older age, cognitive impairment, and few
outside social contacts.

Early discussion with patients and their fami-
lies is needed so that everyone is well versed in
the intended rehabilitation goals. This is espe-
cially important for patients returning home, as
structural adjustments may be needed to the
house, such as the installation of handrails and
grab rails or moving the patient to a single level
accommodation. Other home support systems
may also need to be implemented. Occupational
therapy services and social services can be very
valuable. With respect to physiotherapy, the goal
is to mobilize patients quickly, and the surgeon
needs to make the decision on their weight-
bearing status. Medications to prevent throm-
boembolic disease (blood clots) are required.

Morbidity and mortality

The one-year mortality after hip fracture
ranges from 12 to 36 percent. The highest risk
of mortality appears to be in the first four to six
months, and there is also significant intrahospital
mortality. These rates are significantly higher
than age-matched controls. Following one-year
postfracture, the mortality rate appears to drop
back to age-matched control rates. Factors associ-
ated with increased mortality include advanced-
stage impaired cognition, institutionalization,
cardiovascular disease, and male gender.

Morbidity rates are also quite significant. In
the early hospital course, patients are at risk for
fracture disease. This includes pneumonia, uri-
nary tract infections, decubitus ulcers, and th-
romboembolic disease. Additionally, cognitive
impairment can be exacerbated. This is often
multifactorial in nature, with analgesic medica-
tion and other polypharmacy effects, complica-
tions of the fracture disease, and even the sudden
change in environment all implicated.

PETER ROCKWOOD, M.D.

See also ARTHRITIS; BALANCE AND MOBILITY; MULTIDIS-

CIPLINARY TEAM; OSTEOPOROSIS; PRESSURE ULCERS; RE-

HABILITATION; SURGERY IN ELDERLY PEOPLE.
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HOME ADAPTATION AND
EQUIPMENT

As people get older, two major challenges
impact on their ability to engage in everyday
tasks. The first is a gradual decline in hearing, vi-
sion, and mobility (which includes walking, and
movement of the arms and body). The second
challenge is a high probability, which increases
with age, of having one or more chronic diseases,
such as arthritis, cataracts, or heart disease.
These chronic diseases often lead to additional
impairment. In many cases, the impact of im-
pairment on doing everyday tasks (functional
performance) can be overcome or reduced
through the design of the places where people
live, work, study, play, and worship, and through
the use of assistive technology devices (also called
assistive technology or assistive devices—all three
terms are used interchangeably). Assistive tech-
nology is a relatively new term but is now widely
used. The Technology Related Assistance for In-
dividuals with Disabilities Act of 1988 defined an
assistive technology device as ‘‘any item, piece of
equipment, or product system, whether acquired
commercially off the shelf, modified or custom-
ized, that is used to increase, maintain, or im-
prove functional capabilities of individuals with
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Figure 1. A remote control device with large buttons
is easier to use for people who have arthritis or other
difficulties with their hands.

disabilities.’’ This is a broad definition that in-
cludes low-tech devices (i.e., those traditionally rec-
ommended by rehabilitation specialists—
occupational therapists and physical therapists—
such as buttonhooks and reachers). Assistive
technology devices also include high-tech devices,
which often have microprocessor components,
and include computers with voice output, print
enlargement systems for persons with low vision,
and environmental control units.

Another important concept is universal de-
sign. The best device is one that is designed for
all people, not just for people with disabilities.
Universally designed devices, such as phones
and computers, are easier to locate, lower in
price, and easier to get repaired. Universal de-
sign relates to another simple term, tool. Humans
are ‘‘tool users,’’ and with the exception of sea ot-
ters, which use rocks to break shells, and chim-
panzees, which use sticks to dig up insects, no
other species uses objects, or tools, to make doing
things easier. Humans’ tools range in complexity
from shovels to space shuttles and from rulers to
supercomputers. If we think of assistive devices
as tools, as extensions of persons that enhance
performance, we can also view disabilities as a set

Figure 2. A walker such as this one makes walking
easier and safer for millions of elderly persons.

of challenges to provide the right tools to over-
come the impact of the disabling condition.

While we usually think of assistive devices, or
tools, as objects that are held or controlled, we
also need to consider our ‘‘built’’ environment—
buildings, sidewalks, and landscaped areas—and
the things placed or included in them—cabinets,
doors, and curb cuts. It is possible to design envi-
ronments to maximize functional performance
by building in features that make it possible for
people with disabilities to use the environment in
the same way as nondisabled people. The con-
cept of universal design can be applied to the en-
vironment, as well as to assistive devices, with the
goal of reducing the impact of chronic illness and
the declines associated with the aging process.

Assistive devices for older adults

Many assistive devices are available for older
persons with disabilities. Abledata, a computer-
ized database of over twenty thousand assistive
devices, is an excellent resource for searching for
information on assistive devices. Searches can be
conducted by product type, impairment type,
and company. Abledata is available on the World
Wide Web at www.abledata.com/.
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In discussing assistive devices for older peo-
ple, this entry covers the following categories of
assistive devices: devices for persons with mobili-
ty and/or motor impairments (including envi-
ronmental control devices and seating or walking
aids, and wheelchairs) and those with vision,
hearing, cognitive, and communication limita-
tions. Older adults often have more than one
chronic condition and resultant impairments,
and may benefit from devices in several catego-
ries. Multiple impairments may also require
modification of devices. For many of these de-
vices, an occupational therapist or physical thera-
pist should assist with evaluating the person,
determining the needs and the best devices, and
training and follow-up on the use of the devices.

Devices for persons with mobility impair-
ments. The first type of these devices to be con-
sidered is environmental control devices.

Environmental control devices. Some envi-
ronmental control devices help people who have
difficulty moving about. They are also helpful in
certain situations for people with cognitive or vi-
sual impairments. An environmental control de-
vice can increase a person’s ability to operate
almost any device that runs on electricity—
radios, computers, phones, lights, and security
systems—and can be used in a home setting, an
assisted living facility, or a nursing home. A
handheld remote control for a television is an ex-
ample of an environmental control device that is
widely used. However, the remote controls typi-
cally sold with television sets are not designed
with the needs of older persons in mind. Though
they offer many features, the buttons are typical-
ly small and the symbols are difficult for many
older adults to read. However, there are several
universal remote control devices that offer larger
buttons and strong color contrast between the
symbols on the buttons and the background—a
good example of universal design. Figure 1 pro-
vides an example of a universal remote control
that has useful features for older people.

A study of older adults living in nursing
homes compared two groups, one of which was
given handheld environmental control devices
connected to their radio and the other was not.
Participants in both groups had radios, but the
group with the environmental control devices
used their radios significantly more than the
group who relied on nursing home staff, or
themselves, to operate their radios (Mann). This
study used the simple X-10 type of handheld en-

vironmental control devices, available for under
$35 at most consumer electronics stores. This
study illustrates how designing the environment
with the right tools results in more independent
interaction with the environment.

Other examples of low-cost environmental
control devices include (1) a touch-lamp device
that allows a person to turn a lamp on or off sim-
ply by touching any metal part on the lamp; (2)
voice-activated wall switches that simply require
the person to say ‘‘on’’ or ‘‘off’’ rather than physi-
cally manipulate the switch; (3) movement detec-
tion switches that will turn lights on or off by
sensing movement (or lack of movement) in the
room. For a person who has difficulty getting up
to turn lights on or off, these devices can make
the task much easier.

In choosing an environmental control device
there are many considerations, but simplicity of
operation is perhaps the most important. The
examples cited above are all relatively easy to in-
stall and to use. Reliability and durability are also
important considerations. Are the features of the
device appropriate for the intended user? Some
environmental control devices require training
in their use, especially those that are integrated
into a computer system. The amount of training
required to ensure that the user will operate it
successfully is another important consideration.

Mobility devices. About 6 percent of nonin-
stitutionalized people over sixty-five years old
have difficulty walking, and almost 8 percent
have difficulty ‘‘getting outside,’’ according to
the National Health Interview Survey (Prohaska,
et al.). Canes, crutches, and walkers are examples
of mobility devices that are used to assist with
walking and getting outside by providing sup-
port and balance. Mobility devices are used by
more people than any other category of assistive
device. The cane is one of the oldest assistive de-
vices and is second only to eyeglasses in populari-
ty and numbers used. People who experience
some loss of balance may decide on their own to
purchase a cane. For those with more serious
mobility impairments, a variety of canes and
walkers are available to make walking easier and
safer. Some of the newer walker designs come
with a built-in seat, which allows the person to sit
and rest when tired. Figure 2 illustrates a walker
that has both a seat and a basket to carry items.
Usually when people go from one place to anoth-
er, they are carrying something. If they have to
use both hands to grasp a walker, a basket or bag
or tray is needed to carry items.
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Though canes and walkers are widely used,
many people have difficulty using them. Almost
half of the identified problems relate to difficulty
and/or risk with the use of the cane. A primary
physician, often through a referral to a physical
therapist, can play an important role in identify-
ing problems people are having with walking
and using the cane and walker For those who
might benefit from a cane or walker, a careful
evaluation should be performed, in the setting
where the person will most frequently use the de-
vice (Mann, et al.).

The wheelchair is another category of assis-
tive devices that can provide independent mobil-
ity and make assisted mobility possible. Advances
in wheelchair design have led to lighter, more
comfortable products. There are many consider-
ations in selecting an appropriate wheelchair, in-
cluding type of cushions, armrests, wheels, tires,
hand rims, and power. It is important to have a
trained professional, typically a physical or occu-
pational therapist, involved in evaluating and
recommending the most appropriate wheel-
chair. Therapists also make recommendations
for wheelchair accessories, which include devices
for transferring into and out of the wheelchair,
trays, safety belts, clothing guards, and bags and
pockets. Several references provide detailed in-
formation on wheelchairs (Mann and Lane;
AARP).

Reachers. Reachers are assistive devices
that extend a person’s reach and enable grasping
and movement of objects at a short distance—but
a distance longer than would be possible without
the device. Reachers are inexpensive and very
useful for many older adults with disabilities.
They can be helpful for people with lower back
problems, arthritis, and heart conditions. People
who use wheelchairs find that a reacher can
make it possible to pick up things they could not
access while in the wheelchair. With a reacher
people do not need to bend over or stretch up as
much, which can reduce the possibility of causing
further physical impairment. Unfortunately,
many older people practice the unsafe proce-
dure of standing on a chair or stool to reach into
high cabinets or other places; reachers can help
eliminate the need to do this, and thus reduce
the potential for a fall. In a study of older people
with disabilities who were living at home, 20 per-
cent of participants owned and used a reacher,
and almost 10 percent considered their reacher
their most important assistive device. Another
study of reachers determined the tasks for which

older persons used reachers, and tested perfor-
mance of these tasks using three reachers select-
ed for their potential to meet the needs of older
persons with disabilities most satisfactorily. The
criteria for evaluating reachers were developed
by older persons who used reachers, and includ-
ed adjustable length, one-hand use, lifetime
guarantee, lock system for grip, forearm sup-
port, light weight, and lever-action trigger. The
Winchester Reacher was rated highest by con-
sumers who tested three reachers that best met
the consumer criteria (Chen, et al.).

Reachers can be purchased from durable
medical suppliers (listed in the Yellow Pages
under ‘‘Medical Equipment and Supplies’’), cata-
logs of special products, and, more recently, in
some department stores. In hospital or rehabili-
tation programs, occupational therapists often
recommend reachers for elders.

Phones. More and more is being said about
universal access to the Internet. It is easy to for-
get how relatively recently another important
communication device became available. Phones
are in virtually every home and office in America,
but it has been only a century or so that they have
been available at all, and now the phone is con-
sidered a necessity for work and leisure. For
older people with disabilities, phones provide
opportunities for talking to other people when it
is difficult to get out of the home. More than 30
percent of people over sixty-five years old live
alone, and over 50 percent of people over age
seventy-five live alone. For elders with disabilities
the phone also represents a safety device, a tool
for calling for help if they have fallen, if they are
ill, or if someone is trying to intrude into their
home.

There is a wide range of special features
available on phones today that assist elders with
sensory, physical, or cognitive impairments.
Many people with disabilities are easily able to
use phones with such features as large buttons,
single-button dialing, and, more recently, voice-
activated operation. Phones are a good example
of a device available in the larger marketplace
that can help people with disabilities (as opposed
to many assistive devices that are targeted at a
much smaller segment of the population). Hav-
ing a larger market results in lower prices. Most
of the special phone features that can be helpful
for a person with a disability can be found on
phones sold in electronics and department
stores.

HOME ADAPTATION AND EQUIPMENT 633



Assistive devices for the visually im-
paired. Vision declines with age, and many el-
ders have significant vision impairment. In fact,
one out of five elderly persons has difficulty read-
ing as a result of vision impairment. One out of
twenty people over sixty-four years of age cannot
see words or letters on a page (U.S. Bureau of the
Census). Vision loss can result from a number of
conditions, such as diabetic retinopathy, cata-
racts, and macular degeneration. Vision loss is
also related to a decrease in mobility: people with
severe vision loss tend to get out of their homes
less than those without vision loss (Long).

Many people with vision loss use eyeglasses.
In fact, eyeglasses are the most common assistive
device, and are typically provided by an optome-
trist. For people who require other vision devices
or devices that provide stronger magnification,
occupational therapists often participate in pro-
viding assistive devices. In addition to assistive
devices, there are some general rules that should
be followed when with a visually impaired per-
son: 

1. In speaking to a person with a visual impair-
ment, don’t talk more loudly than usual un-
less the person also has a hearing
impairment. Be sure to tell the person who
you are. Tell the person when you are leav-
ing.

2. Ask the person if assistance is needed; do not
wait to be asked.

3. When guiding a person with a severe vision
loss, allow the person to hold your arm and
follow a few steps behind.

4. When assisting with setting up activities, pro-
vide larger images when possible. For exam-
ple, you can set the enlargement feature on
a photocopy machine to increase the size of
print or pictures.

5. Position the person close to the objects in-
volved in the task.

6. Increase the amount and/or intensity of
light, but at the same time reduce glare.

7. Provide contrasting colors, for example,
dark objects on a light surface. This may re-
quire placing a cloth on the table for activi-
ties.

There are many low-cost, simple assistive de-
vices for people with vision impairments: magni-
fying glasses, pens that write with a bold line, and
writing guides. Bookstores and libraries carry
materials in large print. Checks can be printed

with large characters, and games are available
with enlarged playing boards. As discussed
above, stores carry phones with large buttons,
large numbers, and backlit displays. Thermome-
ters, clocks, watches, and blood sugar monitors
are all available with either large-print or voice
output features.

Since the 1980s, computer and video-based
technology have made it possible to develop a
number of special products to assist people with
visual impairments. The features offered by
these devices make them very appropriate for
older adults. Stand-alone print enlargement sys-
tems increase the size of any written material or
picture. The systems include a monitor (usually
fourteen to nineteen inches) and a viewing table
where the book or other material is placed. Some
viewing tables are automated and can be con-
trolled with a foot pedal. For older adults with vi-
sual impairments, a print enlargement system
often makes it possible to read newspapers and
books. In fact, a study found that reading was
one of the two activities that visually impaired el-
ders most missed doing (Mann, et al.).

Braille provides a way for people who are
blind to read print on paper. Software is available
that, together with a Braille printer, permits
Braille printing of text produced on a computer
with a word processor. Refreshable Braille dis-
plays are available on a device called the Naviga-
tor. Available in twenty- or forty-character-long
strings, tiny pins move up and down to produce
the Braille characters, representing a portion of
the computer screen. While a smaller percentage
of visually impaired persons is now learning
Braille, a significant portion of older adults who
have been blind since their youth are benefiting
from these computer-based Braille output de-
vices.

Voice output with a computer allows a per-
son to write into a word processor, spreadsheet,
or database file and then check the accuracy and
content of the file. Existing files and E-mail mes-
sages can be spoken by the computer for the visu-
ally impaired person. Together with a scanner,
which takes text that is already printed and con-
verts it into a computer file, printed material be-
comes available to the person with a visual
impairment. For elders with severe vision loss, a
talking computer may make it possible to contin-
ue work, leisure reading, and carrying out
household tasks that require writing and read-
ing.
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Devices for persons with hearing impair-
ments. Like vision, hearing declines with age.
Many older people have difficulty hearing, and
background noise becomes more of a problem as
people age. About one-third of people age sixty-
five or older have some hearing impairment and
the figure increases to almost half in persons over
age eighty-five (Hotchkiss). While many older
adults accept hearing loss as a normal part of
aging and do nothing about it, there are assistive
devices that can improve hearing for some peo-
ple.

Tinnitus is a significant hearing problem for
over 90 percent of persons over age sixty-four
(U.S. Public Health Service). With tinnitus peo-
ple experience a ringing sound in their ears.
There is no cure, but ‘‘maskers’’ are sometimes
used to provide a more acceptable sound than
that produced by the tinnitus. Hearing aids are
used to offset the effect of the hearing loss that
often accompanies tinnitus. Surgery is sometimes
employed to reduce tinnitus, as are drugs, relax-
ation techniques, and biofeedback.

Hearing aids. The most common assistive
device for hearing loss is the hearing aid, typical-
ly prescribed by an audiologist. Many older peo-
ple have difficulty using hearing aids due to
vision impairment and loss of dexterity in the fin-
gers: they have difficulty replacing batteries, po-
sitioning the device, or adjusting the controls. Of
all assistive devices, hearing aids have the highest
rate of dissatisfaction among people who own
them. This is due in part to the fact that many
people get their hearing aids without an au-
diological assessment.

Assistive listening devices. When hearing
aids do not provide adequate sound amplifica-
tion, assistive listening devices (ALDs) may be used.
Some people use both a hearing aid and an ALD,
depending on the situation they are in. The com-
ponents of an ALD include a microphone for the
person(s) speaking, an amplifier to capture and
‘‘enlarge’’ the sounds, and, for the person with
the hearing loss, a headset. ALD systems are
hardwired or use either FM radio waves or infra-
red signals. Churches and theaters are installing
ALD systems, usually FM and infrared systems.
The hardwired system is more often used in a
home.

Telecommunication devices for the deaf
(TDDs). For people who are deaf, TDDs are de-
signed to provide the means to use the tele-
phone. They are actually small microprocessor-

based devices that have a screen, keyboard, and
modem. With a TDD at both ends of a telephone
line, messages can be typed in and read at each
end. Relay services are available in every state so
that a person with a hearing impairment can
type in a message to an operator, who in turn
provides the final receiver with the spoken mes-
sage. TDDs are now available in public places
such as airports. 

Amplification and other signaling devices.
There are a number of assistive devices that pro-
vide amplified sound. Electronics and phone
stores carry phones that offer amplified sound
and devices that can be added to an existing
phone in order to provide amplification. Closed-
captioned television provides text at the bottom
of the screen on television sets equipped with a
special decoding device. All new televisions have
this feature installed. Other devices include
smoke detectors that provide a visual alert, such
as a flashing light. A number of these low-cost de-
vices can make it possible for older adults with
hearing loss to continue their involvement in im-
portant life roles.

Devices for persons with cognitive impair-
ments. Persons with cognitive impairments can
benefit from devices that assist with writing and
retaining information, and performing simple
household chores.

Note writing and electronic notebooks.
Memory loss can occur as a result of a number
of diseases associated with aging, including Al-
zheimer’s disease. One low-tech solution to
memory impairment is to write reminder notes
on paper and post them in appropriate places.
An alternative, high-tech solution is to use a
small electronic notebook. Many digital wrist-
watches now offer features such as alarms that
can be used as reminders for taking medica-
tions.

Other devices. Other helpful devices in-
clude automatic turn-off switches for stove burn-
ers, automatic timers for lights, movement-
sensitive light switches that turn lamps on when
a person enters a room, and security systems that
sound an alarm when someone attempts to open
a secured door.

Summary

Assistive devices can help older people re-
main independent. Many of these devices are
simple to use and/or install, and can be pur-

HOME ADAPTATION AND EQUIPMENT 635



chased at neighborhood stores. Others, such as
mobility and hearing aids, require professional
assistance in evaluating the need, recommending
the most appropriate device, and providing
training and follow-up in their use.

WILLIAM C. MANN

See also HEARING; HOUSING; HOUSING AND TECHNOLO-

GY; HUMAN FACTORS; LONG-TERM CARE; TECHNOLOGY;
VISION AND PERCEPTION; WALKING AIDS; WHEELCHAIRS.
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HOME CARE AND HOME
SERVICES

Services delivered in the homes of older
adults have become an increasingly popular
form of care in recent years. Such services allow
older persons to remain in the familiar sur-
roundings of their homes and neighborhoods,
thus avoiding the trauma that can be associated
with relocation and entry into a nursing home or
related facility. In-home services, by definition,
are based in the community and represent a de-
sirable alternative in many cases to the health
and social services provided to incapacitated
older adults in institutional settings such as nurs-
ing homes, homes for the aged, and other long-
term care facilities. Not only are such services
usually preferred by older individuals, they can
also be provided, in many cases, more cheaply
than would be the case in institutional settings.
Home care services can also provide important
temporary respite for family members and oth-
ers providing care to incapacitated older per-
sons.

Home care origins

The first documented home care program,
the Boston Dispensary, was created in 1796. Bos-
ton University’s Home Medical Service, founded
in 1885, is considered to have been the first hos-
pital-based home care program. Beginning in
the 1920s, interest in home care was sparked by
those directing attention to the treatment of the
increasing number of chronically ill patients.
While it was agreed that such patients were not
best served in acute care hospitals, disagreement
persisted through the 1930s and 1940s as to
whether they were better served in institutional
settings or in their homes.

More recently, the financial benefits accru-
ing to home care have been emphasized. In the
1970s and early 1980s, proponents of home care
argued that home-delivered services were a legit-
imate substitute for costly hospitalization and in-
creased public money being spent on nursing
home care. At the same time, expanded coverage
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of home care services was legislated through the
Medicare and Medicaid systems, the primary
government programs supporting this category
of service. These regulatory changes, especially
those under the federal Omnibus Budget Recon-
ciliation Act of 1980 (OBRA), fueled the expand-
ed use of home health care services. Hospice care
for the terminally ill, also delivered in the home,
was included in Medicare for the first time in
1982.

Throughout the 1980s, the number of pro-
prietary or for-profit providers of home care
grew at a particularly rapid pace because Medi-
care amendments under OBRA allowed such
providers to be Medicare certified. It should be
noted that although home care has grown con-
siderably since 1980, it continues to represent a
small proportion of spending for all personal
health care costs (less that 10 percent of Medicare
and Medicaid benefit expenditures are for home
care services). The third most common source of
payment for home care services is out-of-pocket
payments by consumers themselves (Kaye, 1995,
1992).

The growth of home care

It is estimated that anywhere from 14 to 18
percent, or five to six million older adults living
in the community could benefit from home care
services. These numbers reflect those persons
who are functionally impaired to varying degrees
(that is, unable to perform one or more of their
major activities of daily living such as cooking,
shopping, cleaning, and dressing). Some of these
older adults are totally confined to their homes
and even their beds. It has been argued that ad-
ditional numbers of older persons who now re-
side in nursing homes and similar such facilities
could also be better served in their homes were
in-home services more widely available.

Reflecting the current popularity of home
care, the number of organizations providing in-
home services to incapacitated persons has in-
creased significantly in recent years. The home
care service industry has grown from only eleven
hundred such programs in 1965 to more than
twenty thousand currently (National Association
for Home Care, ‘‘Basic Statistics,’’ March 2000).
While a substantial proportion of patients served
by home care programs are older adults, women
in particular, it is important to remember that
home care services are also provided to a wide
variety of individuals in need of help, including

those with chronic health conditions, terminal
and acute illness, and those with permanent dis-
abilities. Home care services are also provided by
a broad array of organizations including hospi-
tals, visiting nurse associations, hospices, Area
Agencies on Aging, senior citizen centers, and
even some nursing homes that have moved to-
ward diversifying the services they offer older
adults in the community. The fastest growing
segments of home care have been hospital-based
programs and those that operate for a profit and
are unaffiliated with other agencies or organiza-
tions. Freestanding for-profit agencies comprise
41 percent of Medicare-certified home care pro-
grams, followed by hospital-based agencies,
which represent 30 percent (National Association
for Home Care, ‘‘Basic Statistics’’).

It should be noted that since 1997 there has
actually been a decline in the number of Medi-
care-certified home health agencies due, at least
in part, to changes in home health reimburse-
ment regulations enacted as part of the Balanced
Budget Act of 1997. Approximately 2,500 home
care agencies ceased to operate between 1997
and 2000, and Medicare home care expenditures
actually declined by 4 percent in 1998, making
it the only segment of health care to experience
a decline during that period (National Associa-
tion for Home Care, ‘‘Report Confirms Medicare
Cuts’’). More restrictive Medicare reimburse-
ment requirements continue to challenge the ca-
pacity of some programs to operate on sound
financial footing. At the same time, home care
personnel continue to be in short supply, espe-
cially home care aides, who occupy positions of
relatively low status within the human services
sector, as reflected by their limited career ad-
vancement opportunities and low salaries.

Changing face of home care services

A steadily expanding array of services are
now available to older individuals that experi-
ence a health or long-term disability and wish to
be cared for at home. Accompanying our im-
proved ability to miniaturize and make portable
a variety of medical and communications tech-
nologies has been the continuous expansion in
the range of high-tech medical care that can be
provided in the home (Kaye and Davitt). Pres-
ently available home environmental and medical
devices include: personal emergency response
and auto-dialing and alarm systems signaling the
need for help; in-home computers for self-
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instruction on taking medications and operating
medical equipment; telehealth and telemedicine
systems that allow patient health monitoring and
assessment from remote locations; intravenous
therapy equipment, including artificial nutrition
and hydration; mechanical ventilation; and even
robots able to assist the patient in performing
certain basic activities of daily living.

There are several types of organizations pro-
viding home care services to the aged, some of
which offer one type of service exclusively while
others provide a variety of integrated services.
Most home care services are available twenty-
four hours a day, seven days a week throughout
the year. The designation home health agency
usually refers to a Medicare-certified service pro-
vider that complies with governmental require-
ments and is highly regulated. Such an organ-
ization may focus on the provision of nursing ser-
vices while others may offer a broader range of
care including physical and occupational thera-
py, social work, housekeeping, and durable med-
ical equipment.

There are numerous home care services that
offer exclusively homemakers and home health
aides. Although not equipped to provide nursing
services, the home health aides offer hands-on
care such as patient bathing and dressing in ad-
dition to bearing responsibility for household
tasks, including meal preparation and light
housekeeping. Housekeeper services exclude
hands-on care. Both home health aides and
housekeepers serve as companions for their pa-
tients.

Hospice care, which may be offered as an in-
patient service or in the home, is designed to pro-
vide integral medical, psychosocial, and spiritual
care to the terminally ill as well as offer support
to their families. It is typically available to per-
sons with a life expectancy of no more than six
months. Providers of hospice care in the home
furnish the necessary services, equipment, and
medications to allow the patient to die in his or
her own home, in the company of loved ones,
and without unnecessary pain. Care is palliative,
alleviating pain without curing. Hospice services
are typically Medicare certified.

In addition to home health care and hospice
agencies, registries, specialized employment
agencies, and private-duty agencies are sources
for hiring home care workers, particularly
nurses and aides. Unlike their Medicare-certified
counterparts, they are not usually regulated or li-

censed by a government body and they do assess
a fee for placement of staff. All types of home care
personnel—nurses, aides, therapists, social
workers, companions, and others—may be pri-
vately employed by individuals without a mediat-
ing organization. These home care workers,
however, are not regulated by an outside party
unless they receive government funding.

As a result of the trend toward providing in-
home services to the more infirm, durable medi-
cal equipment suppliers, pharmaceutical compa-
nies, and infusion therapy companies have
become regular features of the home care land-
scape. Providers of durable medical equipment
offer a variety of products, including respirators,
wheelchairs, catheters, and walkers, and typically
provide delivery and set up. Some pharmaceuti-
cal, respiratory therapy, and infusion therapy
companies provide nursing staff as well to ad-
minister medications and train patients in prop-
er self-management techniques for the medical
equipment provided.

Not only are home care services available in
a number of forms, they are also provided by an
array of professionals and paraprofessionals as
described below.

• Companions, as their name would suggest,
provide companionship to home care pa-
tients who are socially isolated and, in doing
so, also increase the patient’s safety by visit-
ing on a regular basis.

• Dieticians who are trained in the nutritional
needs of patient populations offer dietary as-
sessments and counseling.

• Home health aides assist patients who cannot
manage their activities of daily living alone.
They may provide help with toileting, dress-
ing, meal preparation, and transferring as
well as offer companionship to the isolated.

• Housekeepers or homemakers offer chore
services such as light housekeeping, launder-
ing, and shopping. Unlike home health
aides, they do not provide hands-on patient
care.

• Occupational therapists (OTs) help patients
with their daily living activities by providing
skills, specialized adaptive equipment, and
retraining. They address tasks such as bath-
ing, meal preparation, dressing, and house-
hold maintenance.

• Physical therapists (PTs) work with patients
to relieve pain or restore mobility through
the use of exercise, massage, and specialized
equipment.
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• Physicians, as independent professionals,
may make visits to the home to diagnose and
treat patients or they may provide these ser-
vices as a member of a home care service in-
terdisciplinary team. Physicians may also
oversee patients’ care plans and prescribe
medications.

• Registered nurses (RNs) and licensed practi-
cal nurses (LPNs) provide skilled services
such as wound care, injections, and intrave-
nous therapy that cannot be provided by
paraprofessional and nonprofessional staff.

• Social workers, who often serve as case man-
agers in home care, tend to the emotional
and social well-being of patients by providing
counseling services and establishing relation-
ships between patients and other types of
needed service providers.

• Speech therapists address the needs of pa-
tients with communication disorders that
hinder their ability to speak. They are also
qualified to provide assistance with muscle
control in and around the mouth area that
may affect breathing and swallowing.

• Volunteers can play a critical role by offering
a variety of services including friendly visit-
ing, transportation service, meal delivery,
and running errands.

Paying for home care services

Home care services may be paid for out-of-
pocket, meaning paid privately by the recipient
of service or family members, or by third parties
(e.g., insurance companies). In many cases,
home care services are covered by both a third
party and the patient, with the patient covering
the difference between the amount reimbursed
and the actual cost of care. According to the
Health Care Financing Administration (HCFA),
in 1997 out-of-pocket expenditures represented
approximately 22 percent of all home care pay-
ments. Among third-party payers, Medicare was
the primary single source of home care pay-
ments, covering about 40 percent, followed by
Medicaid at almost 15 percent and private insur-
ance at approximately 11 percent (National Asso-
ciation for Home Care, ‘‘Basic Statistics’’). HCFA
projects that the portion paid by Medicaid will
increase and Medicare’s share will decrease
through the year 2008.

Medicare, a federal program providing ben-
efits to most Americans sixty-five years of age and
older, will cover home care services for home-

bound persons with medical conditions requir-
ing skilled nursing or therapy services. To
qualify for reimbursement, the patient must be
under the care of a physician, who authorizes
and periodically reviews the patient’s plan of
care. The patient must receive service from a
Medicare-certified home health agency. In addi-
tion to skilled nursing care, Medicare may pro-
vide coverage for home health aide services,
physical therapy, occupational therapy, speech
therapy, medical social work, and medical equip-
ment and supplies. Medicare coverage is also
available for hospice care for the terminally ill.

Medicaid, a program for low-income individ-
uals, is a joint federal-state medical assistance
program. Because it is administered by individu-
al states, there are differences in eligibility re-
quirements and covered services from state to
state. All states, however, are mandated by feder-
al Medicaid guidelines to cover part-time nurs-
ing, home health aide services, and medical
equipment and supplies. States may optionally
provide payment for a variety of therapies and
medical social work services. The majority of
states also provide Medicaid-covered hospice
care.

Various types of private insurance policies
provide home care benefits, each with its own eli-
gibility requirements and array of covered ser-
vices. Commercial health insurance companies
often provide some coverage for short-term
acute care in the home, but availability of reim-
bursement for long-term home care is less com-
mon. Such policies frequently have cost-sharing
provisions requiring that the insured pay some
part of the cost of home care services.

Long-term care insurance, which has grown
in popularity in recent years, varies greatly from
company to company. While initially intended to
provide benefits for extended nursing home
care, such policies now routinely offer benefits
for a variety of in-home services.

Medigap insurance, as the name implies, is
designed to bridge many of the gaps in Medicare
coverage. Medigap policies vary with regard to
eligibility and benefits, but do often provide cov-
erage for short-term in-home recovery care.
Medigap insurance policies are typically not de-
signed for long-term care.

Veterans in need of in-home care due to a
service-related disability or condition are eligible
for home health care benefits through the Veter-
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ans Administration (VA). These home care ser-
vices must be provided by one of the VA’s own
home care programs.

Other smaller sources of home care pay-
ments include the Older Americans Act which
provides federal funding to state and local pro-
grams serving frail and disabled older adults;
federal social services block grants to states; man-
aged care organizations; Civilian Health and
Medical Program of the Uniformed Services
(CHAMPUS); and workers’ compensation.

Questions for consumers to ask

Selecting an agency that will provide you
with home care services is an important and
often difficult decision. Generally speaking, the
agency must have the necessary experience in
providing the kind of care that is needed and be
able to provide it effectively. The agency must be
able to demonstrate that it has properly trained
and supervised staff to care for the patient. Talk-
ing to trusted relatives, friends, and professionals
(such as one’s doctor) about the agency can help
with decision-making. The National Association
for Home Care (1996) offers the following check-
list of questions to ask when determining which
home care provider to use.

• How long has this provider been serving the
community?

• Does this provider supply literature explain-
ing its services, eligibility requirements, fees,
and funding sources? Many providers fur-
nish patients with a detailed ‘‘Patient Bill of
Rights’’ that outlines the rights and responsi-
bilities of the providers, patients, and care-
givers alike. An annual report and other
educational materials also can furnish help-
ful information about the provider.

• How does this provider select and train its
employees? Does it protect its workers with
written personnel policies, benefits packages,
and malpractice insurance?

• Are nurses or therapists required to evaluate
the patient’s home care needs? If so, what
does this entail? Do they consult the patient’s
physicians and family members?

• Does this provider include the patient and
his or her family members in developing the
plan of care? Are they involved in making
care plan changes?

• Is the patient’s treatment course document-
ed, detailing the specific tasks to be carried

out by each professional caregiver? Does the
patient and his or her family receive a copy
of this plan, and do the caregivers update it
as changes occur? Does this provider take
time to educate family members on the care
being administered to the patient?

• Does this provider assign supervisors to
oversee the quality of care patients are re-
ceiving in their homes? If so, how often do
these individuals make visits? Who can the
patient and his or her family members call
with questions or complaints? How does the
agency follow up on and resolve problems?

• What are the financial procedures of this
provider? Does the provider furnish written
statements explaining all of the costs and
payment plan options associated with home
care?

• What procedures does this provider have in
place to handle emergencies? Are its care-
givers available twenty-four hours a day,
seven days a week?

• How does this provider ensure patient confi-
dentiality?

The following checklist of questions recom-
mended by the National Association for Home
Care are to be asked of those individuals and or-
ganizations whose names were given as refer-
ences by the home care provider.

• Do you frequently refer clients to this provid-
er?

• Do you have a contractual relationship with
this provider? If so, do you require the pro-
vider to meet special standards for quality
care?

• What sort of feedback have you gotten from
patients receiving care from this provider, ei-
ther on an informal basis or through a for-
mal satisfaction survey?

• Do you know of any clients this provider has
treated whose cases are similar to mine or my
loved one’s? If so, can you put me in touch
with these individuals?

Particularly in the case of high-tech home
care that necessitates the importation of various
technical devices and services into the home, it
may be difficult to determine whether this type
of arrangement is appropriate for a particular
patient or home setting. The decision will be
based on factors including: the adequacy of
space, electrical capacity, and power backup for
the required medical equipment; the ability of
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the patient or his or her designee to operate and
maintain the devices in the absence of trained
personnel; the availability of third-party cover-
age or adequate private funds to cover associated
expenses; and an assessment of all viable alterna-
tives. Individuals respond differently to the pros-
pect of turning a home into a high-tech hospital
room, making the choice of doing so largely a
personal one (Kaye and Davitt).

Patient rights

Home care patients, like hospital patients,
have certain rights and protections that must be
documented in a written patient bill of rights and
provided by the agency to all recipients of ser-
vice. The federal government requires that all
home care patients be informed of their rights,
which are also enforced by the law.

LENARD W. KAYE

See also HOME HEALTH THERAPIES; HOSPICE; LONG-
TERM CARE; MEDICAID; MEDICARE; MEDIGAP; PERSONAL

CARE.
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HOME HEALTH THERAPIES
As health care costs continue to increase and

the trend toward consumerism in health care ac-
celerates, older adults are seeking more informa-
tion about the health care options available to
them. In many cases they are also thinking about

how they will handle their future long-term care
needs. Though home health care can address
many short-term and long-term health prob-
lems, it is often overlooked or not fully under-
stood.

Benefits of home care

Home health care or ‘‘home care’’ offers
many advantages to patients, particularly older
adults. For the chronically ill and disabled, home
care allows the patient to live at home—a home
that is usually familiar and comfortable. Studies
show that patients recuperating from an acute ill-
ness or accident recover faster in a home envi-
ronment. At home, family and friends can play
a vital role in the person’s recovery process and
mental well-being. What is more, home care
gives an older adult a sense of independence by
offering an important measure of control over
day-to-day events.

Home care improves the quality of care pro-
vided and increases patient satisfaction. When it
is available, patients often have shorter stays in
inpatient settings. Home care ensures a safe dis-
charge to the home while providing continuity of
care.

The comparably low cost of home care is an-
other benefit. In 1998, the average Medicare cost
for a home visit from a professional nurse was
$93, which makes it an economical alternative
compared to inpatient hospitalizations and nurs-
ing home stays. Combined with good outcomes
and high quality, the cost of home care can make
it a practical and favored option for many peo-
ple.

Limits of home care

While twenty-first century technology allows
many services to be performed at home that were
impossible even a few years ago, there are limits
to what home care can do. In some cases a person
is simply too ill or has needs that are too complex
to be cared for safely in a private home. In other
cases a person cannot be cared for at home be-
cause the home environment is unsafe (e.g., no
one in the home can help care for the patient).
The need for informal caregiver support as a
supplement to home care is especially important
for people with cognitive impairments.

There is also a question of paying for care.
Under many insurance plans home care cover-
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age is limited or does not exist. If a person cannot
afford to pay for home care, the only option may
be to return to a hospital or nursing home where
services are covered by insurance. Many areas of
the country are also experiencing a shortage of
home care providers (especially nurses and
home health aides), which can prevent home
care from being a feasible alternative.

Home health therapies

Home care includes a wide range of thera-
pies that can be curative, palliative, or restor-
ative. These therapies are delivered in a person’s
residence, whether it is a private or a group
home (e.g., an assisted living facility or other type
of senior housing). Home health therapies in-
clude medical, nursing, social, and rehabilitative
treatments. These therapies are classified as
‘‘skilled needs’’ and must be provided by a health
care professional. Registered nurses (RNs) and
licensed practitioner nurses (LPNs) provide
skilled nursing care and home infusion care. RNs
also serve as case managers, perform the home
care assessment on the first home visit (or in the
hospital or nursing facility before discharge), and
create and manage the care plan. Physical thera-
pists, occupational therapists, and speech pathol-
ogists all provide rehabilitation therapy. Social
workers help patients to deal with social and
emotional issues, such as living arrangements,
family problems, and financial matters.

In addition to skilled needs some people
need help with the essential activities of daily liv-
ing (ADLs)—bathing, dressing, getting around
inside, toileting, transferring (e.g., from bed to
chair), and eating. People also have difficulties
with activities that are less basic than ADLs.
These instrumental activities of daily living
(IADLs) include paying the bills, shopping,
cleaning, and doing laundry. Both home health
aides and personal care attendants provide per-
sonal care (assistance with ADLs) and homemak-
er services (assistance with IADLs). In addition,
home health aides are trained paraprofessionals
who change dressings, help with medications,
and provide other services that support skilled
care.

The major services involved in each of the
therapies are outlined in Table 1.

Home care patients

Anyone requiring treatment, assessment, or
education is a candidate for home care. Home

care patients range from premature babies to
people over one hundred years old. Most people
receiving home care fall into one of the following
categories:

• People who are recuperating from an acute
illness

• The chronically ill
• The physically/mentally disabled
• People diagnosed with a terminal illness.

Various home care programs are available,
depending on a person’s needs. Most home care
patients are in ‘‘post-acute care’’ programs, in
which they receive services for a limited period
of time (e.g., after a hospital stay). Some agencies
may have special acute care programs for adults,
children, or maternal/child health.

There are also long-term care (LTC) pro-
grams, many of which are government-
sponsored (often through Medicaid), and their
availability varies by location. Examples of LTC
programs include the Program for All-inclusive
Care for the Elderly (PACE) programs, and long-
term home health care programs (also known as
‘‘nursing homes without walls’’), and managed
long term care programs.

The last major type of home care program is
hospice. Hospice programs provide palliative
care and counseling to patients who are termi-
nally ill, as well as counseling and bereavement
services to family members. Because of the na-
ture of the program, care is provided for a limit-
ed period of time (from a few weeks to one year).

Home care providers

The RNs, LPNs, therapists, social workers,
home health aides, and personal care attendants
who provide home health services work for a va-
riety of organizations that are authorized to pro-
vide home care. The main differences between
the types of home care providers are the specific
services/programs offered, the types of health-
care workers who provide them, and the types of
insurance coverage accepted.

Certified home health agencies (CHHAs) are
certified by Medicare to provide nursing and
home health aide services, and provide or ar-
range for other services, such as physical thera-
py, home infusion, and social work. Services are
generally paid for by Medicare or Medicaid, and
are provided for a limited period of time. Long-
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Table 1

SOURCE: Author

term home health care programs are similar to
CHHAs, except that they provide long-term care
(with no specific limitations on the duration of
treatment). Licensed home health agencies
(LHHAs) are licensed by the state to provide
nursing, home health, and personal attendant
services, but are not certified to provide Medi-
care- or Medicaid-financed home care. LHHA
services are available only to patients who pay
privately or have private insurance.

Other sources of home care include social
welfare agencies, community organizations, and
adult day care centers, as well as nurse registries
and staffing and private duty agencies.

Paying for care

There are a number of sources for paying for
home care, depending on the insurance cover-
age available, the primary diagnosis, and the
type of services needed. In 1997 over $32 billion
was spent on home care in the United States.
Table 2 shows the breakout by payer.

The types of services that are covered vary by
payer, and approval of all services depends on
the needs of the patient. Though coverage var-
ies, common payment requirements are that the
patient is under a physician’s care, and that the
services ordered are reasonable and necessary to

treat the patient’s condition. In many cases the
patient must also be homebound.

Please note that the information in this arti-
cle is a general guide to what different types of
insurance cover, and should be used for refer-
ence purposes only. Because of the potential for
financial liability, both a physician and the insur-
ance provider should be consulted before a per-
son receives home care.

Medicare is a national health insurance pro-
gram designed primarily for people age sixty-
five and over. Limited home care coverage is
available under Medicare Part A. Medicare pro-
vides home care only if there is a need for inter-
mittent skilled nursing care or physical, speech,
or occupational therapy. In addition a physician
must certify that the patient is homebound.
(Medicare’s definition of ‘‘homebound’’ is that
the condition of the patient is such that there is
a normal inability to leave home and, conse-
quently, that leaving home would require a con-
siderable and taxing effort.) The patient has to be
under the care of the physician who certifies that
care in the home is necessary. All home care ser-
vices must be provided through a CHHA. There
is no copayment for home care services under
Medicare, though any related durable medical
equipment is subject to a 20 percent copayment.
No Medicare coverage is available for people
who require only personal care.
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Table 2

SOURCE: National Health Expenditures Projections 1998–2008.
Health Care Financing Administration, Office of the Actuary.

Medicaid is a program, jointly funded by the
federal and state (and in some cases local) gov-
ernments, that provides comprehensive medical
care coverage for people whose income and as-
sets fall below a specific level. Each state adminis-
ters its own Medicaid program, so eligibility
requirements and the specific benefits vary by
state. In some cases, Medicaid may provide a
more generous home care benefit than Medi-
care. Coverage is often available for unskilled
needs over longer periods of time.

Private health insurance, usually adminis-
tered through employers, typically covers only
relatively short periods of post-acute home care.
Managed care organizations (e.g., HMOs) usual-
ly have strict precertification requirements for all
nonemergency services, including home care.
Many managed care plans require a copayment
for each home care visit (e.g., $10 per visit) and
limit the number of home care visits allowed in
a plan year. Coverage is usually limited to a post-
acute benefit focused on skilled nursing or reha-
bilitation therapies.

Since the 1990s, long-term care (LTC) insur-
ance has become increasingly popular. Many
LTC policies provide some compensation for
home care within a specified period of time. The
actual amount paid for each home care visit, the
limit on the number of visits, and what triggers
the LTC payments vary widely, depending on
the policy. Therefore the LTC policy that is cho-
sen determines the extent of the home care bene-
fit (as well as how using that home care benefit
affects the nursing home benefit).

Persons who are not covered by insurance or
who need care in addition to what is covered by
insurance, can pay for home care themselves.
Home care costs vary by location and agency, so

it is important to find out the cost of care before-
hand. It may be helpful to compare the costs of
different agencies and to check with the local de-
partment of health or aging to get a better un-
derstanding of home care prices.

Important questions

Someone who is a candidate for home care
should have the following questions answered—
by a doctor, a hospital, a home care agency, or a
state or local health agency—before starting care.

1. What kind of agency is providing the care?

• Find out the full name of the agency and
what type of agency it is (e.g., a CHHA
or hospice).

• Ask if the agency is accredited (e.g.,
through the Joint Commission on Ac-
creditation of Health Organizations
(JCAHO) or Community Health Ac-
creditation Program (CHAP)).

• Call the state licensing agency (usually
the state Department of Health) to find
out if there are any outstanding com-
plaints against the agency.

2. Who will provide the care?

• Ask for the credentials and experience
of the person(s) who will provide the
care.

• If the patient has a rare or difficult-to-
treat problem, find out if the health care
provider has received specialized train-
ing.

3. Who is in charge?

• Find out who is responsible for coordi-
nating care and how to contact them.

• Ask who the home health aide reports
to.

• Find out what kind of backup system ex-
ists if the home care provider does not
show up.

• Ask for phone numbers to call to (1)
contact the case manager, (2) report a
no-show or other urgent problem, (3)
report a nonurgent problem, and (4)
make a complaint.

4. What services will the patient receive?

• Ask the case manager for the care plan
after the first assessment visit is made.
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The plan of care should include the con-
dition the patient is being treated for,
the expected outcome when service
ends, the type of therapies that will be
received and from whom, the frequency
of visits, and when the home care is ex-
pected to end.

• Be sure to ask the case manager or the
doctor any questions about the plan of
care.

• Ask the case manager to update the pa-
tient, the doctor, and the insurance
company if the plan of care changes or
is expected to change.

5. How much will the patient pay?

• Ask the insurance company if precertifi-
cation or any other requirements must
be met before beginning care.

• Ask the insurance company what the pa-
tient will be obligated to pay, based on
the plan of care. Call the insurance com-
pany directly; benefit booklets, Web
sites, and other sources may be out-of-
date or may not be specific enough.

• Ask the agency about the option of pay-
ing out of pocket for extra care or for
care after the insurance coverage runs
out.

• Ask the agency if the patient is eligible
to receive any charitable care dollars or
is eligible for Medicaid or any special
government programs or long-term
care plans.

6. Is home care the best choice?

• Ask the case manager or doctor what
can be done to get the most out of the
home care experience.

• Ask the case manager or doctor what the
alternatives to home care are.

• Find out what should be done when
home care ends.

The future of home care

Home care will continue to be an integral
part of the health care system in the future. In
fact, its importance is expected to grow as a result
of the aging population and the increasing num-
ber of frail older adults living at home. In 2000
there were approximately thirty-five million peo-
ple age sixty-five or older in the United States.

The size of this group is expected to double to
seventy million by 2030.

At the same time there is also an increasing
number of people with chronic illnesses. In 1995
there were ninety-nine million people of all ages
with some type of chronic disease. This number
will increase to one hundred and forty-eight mil-
lion by 2030. Almost one-third of the people in
this group have a major limitation as a result of
their chronic condition.

Finally, the continued emphasis on provid-
ing cost-effective health care options and the
growth of consumer choice are working to move
home care into a more prominent light.

CAROL RAPHAEL, MPA
JOANN AHRENS, MPA

See also HEALTH AND LONG-TERM CARE PROGRAM INTE-

GRATION; HOME CARE AND HOME SERVICES; LONG-TERM

CARE.
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HOMELESSNESS
Prior to the current crisis (which began in

1980 when the number of homeless persons
started to increase dramatically), definitions of
homelessness included persons residing in substan-
dard housing, such as single-room occupancy
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A homeless elderly woman is assisted by a Salvation Army volunteer at one of that organization’s many food
centers throughout the United States. For many senior citizens who have lost their homes, such charity operations
are their only means of obtaining food. (Visual Unlimited)

(SRO) hotels, cheap boarding houses, and skid
row flophouses. More recently, however, the
term has been used solely to describe the plight
of persons sleeping in shelters or public spaces;
that is, the ‘‘visible’’ or ‘‘literal’’ homeless. Many
persons are at-risk for homelessness on account
of their being doubled-up with other persons in
one apartment, having excessive rent burdens,
or having very low incomes—an estimated one in
ten New Yorkers fall into these risk categories.

The literature has used ages 40, 45, 50, 55,
60, and 65 as markers of aging among homeless
persons. Increasingly, however, there has been a
consensus that the definition of older homeless
should include those age 50 and over, because
many homeless persons who are in this age
group look and act ten to twenty years older.

Two reviews of surveys of homeless people,
and a nationwide survey of soup kitchens and
shelters, identified substantial homelessness
among the older adults, although they produced
a wide range of estimates (between 2.5 percent
and 27.2 percent) as the result of heterodox
methods and definitions of old age. Between
1980 and 2000 the proportion of older persons
among the homeless declined, though their abso-

lute number grew. Moreover, the proportion of
older homeless persons is expected to increase
dramatically as baby boomers begin to turn fifty.
Thus, with an anticipated growth of over 50 per-
cent in the general population of those age fifty
to sixty-four between 2000 and 2015, and a near
doubling of those age fifty and over by 2030, it
is likely that by 2030 the number of older home-
less persons in the United States will grow from
its 2000 level of between 60,000 and 400,000 to
an estimated 120,000 to 800,000. (These large
variations in numbers are due to different meth-
ods of enumeration.)

Risk factors for homelessness

Carl Cohen has proposed a model of home-
lessness in which various biographical and indi-
vidual risk factors accumulate over a lifetime.
Except in the case of extremely vulnerable indi-
viduals, homelessness is not likely to occur unless
several of these factors coexist. In most instances,
however, the ultimate determinants are the un-
availability of low-cost housing and insufficient
income to pay for housing. Finally, the length
and patterns of homelessness reflect a person’s
ability to adapt to the street or shelter, along with
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individual and system factors that may prolong
homelessness. The principal risk factors that
have been found to increase vulnerability to
homelessness among older individuals are de-
scribed below.

Race. While the proportionate representa-
tion of Caucasians is higher among older than
younger homeless persons, African Americans
are still over-represented among older homeless
persons in the United States.

Age 50–64. Because of the entitlements
available to persons at age sixty-five (e.g., Social
Security), their proportion among the homeless
is roughly one-fourth of their representation in
the general population. Conversely, persons be-
tween fifty and fifty-nine years old are dispropor-
tionately represented among the homeless,
compared with their representation in the gener-
al population (about one and one-half to two
times).

Extremely low income (current and life-
time). Older homeless persons are likely to
come from poor or impoverished backgrounds
and to spend their lives in a similar economic
condition. More than three-fifths work in un-
skilled or semiskilled occupations, with current
income roughly one-half the poverty level.

Disruptive events in youth. Consistent with
reports of high prevalence of childhood disrup-
tive events among younger homeless persons,
about one-fifth of older homeless persons have
had disruptive events such as death of parents or
placement in foster care.

Prior imprisonment. Roughly half of older
homeless men and one-fourth of older homeless
women report prior imprisonment.

Chemical abuse. Although prevalence rates
of alcoholism vary, the levels are about three to
four times higher among older men than among
older women, and levels are higher among
homeless men and women than among their age
peers. Illicit drug abuse falls off sharply in home-
less persons over fifty, but this may increase with
the aging of the younger generation of heavy
drug users.

Psychiatric disorders. The rates of psychiat-
ric illness among older homeless persons have
been biased by the difficulty that such persons
encounter in attempts to be rehoused. Levels of
mental illness have been found to be consistently
higher among women than men, with psychosis

more common among women and depression
slightly more prevalent among men. Studies of
homeless people in New York City have found
that 9 percent of older men and 42 percent of
older women displayed psychotic symptoms,
whereas 37 percent of older men and 30 percent
of older women exhibited clinical depression. Le-
vels of cognitive impairment range from 10 to 25
percent, but severe impairment occurred in only
5 percent of older homeless persons, which is
roughly comparable to the general population.

Physical health. Older homeless persons
suffer a level of physical symptoms roughly one
and one-half to two times the level of their age
peers in the general population, although their
functional impairment is not worse than their
age peers.

Victimization. Both younger and older
homeless persons report high rates of victimiza-
tion. Studies have found that nearly half of older
persons had been robbed and one-fourth to one-
third had been assaulted in the previous year.
More than one-fourth of women reported hav-
ing been raped during their lifetime.

Social supports. Compared to their age
peers, social networks of older homeless persons
are smaller (about three-fourths the size), more
concentrated on staff members from agencies or
institutions, more likely to involve material ex-
changes (e.g., food, money, or health assistance)
and reciprocity. Older homeless persons also
have fewer intimate ties than their age peers. Al-
though not utterly isolated, older homeless per-
sons lack the diverse family ties that characterize
older adults in the general population. Only 1 to
7 percent are currently married, versus 54 per-
cent in the general population. Nevertheless,
various studies have found that about one-third
to three-fifths of older homeless persons believed
that they could count on family members for sup-
port.

Prior history of homelessness. One of the
key predictors of prolonged and subsequent
homeless episodes is a prior history of homeless-
ness. Lengths of homelessness are higher among
older men than older women.

Once a person is homeless, evolution into
long-term homelessness involves a process in
which the individual learns to adapt and survive
in the world of shelters or streets. Furthermore,
certain persons (e.g., men, the mentally ill, those
with prior homeless episodes) are more apt to re-
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main homeless for extended periods, most likely
reflecting impediments at the personal and sys-
tems levels.

The two principal systemic factors that create
homelessness are lack of income and lack of af-
fordable housing. In cities where there may be
adequate housing supplies, high levels of poor-
quality jobs, unemployment, and low incomes
make most housing unavailable to the poor. Con-
versely, in cities where incomes may be higher
and jobs are more plentiful, tight rental markets
stemming from middle-class pressure and es-
calating living costs also makes housing less avail-
able to lower-income persons. Both these
conditions can push some people over the edge
into homelessness.

Although it is now recognized that a majority
of homeless persons do not suffer from severe
mental illness, the closing of mental hospitals (de-
institutionalization) has been often cited as playing
a critical role in causing homelessness. There is
strong evidence that deinstitutionalization does
not exert a direct effect on homelessness, as there
is usually a time lag between a person’s discharge
from a psychiatric hospital and subsequent
homelessness, and many homeless people with
mental illness have never been hospitalized for
psychiatric illness. Thus, whereas mental illness
may at times lead to homelessness, it is also ap-
parent that the disproportionately large num-
bers of homeless mentally ill persons also reflect
systemic factors such as the unavailability of ap-
propriate housing and inadequate entitlements
for this population.

At the service level, there has been a paucity
of programs for homeless and marginally housed
older persons. Age-segregated drop-in/social
centers, coupled with outreach programs, have
been shown to be useful with this population.
Unfortunately, while many agencies proclaim an
official goal of rehabilitating the homeless person
and reintegrating them into conventional soci-
ety, the bulk of their energies go into providing
accommodative services that help the person sur-
vive from day to day.

Another potentially useful modality is a mo-
bile unit, of the type developed by Project Help
in New York City, to involuntarily hospitalize
persons. Used judiciously, and being mindful of
civil rights, such units can assist those elderly
homeless who are suffering from moderate or se-
vere organic mental disorders or from mental ill-
ness that is endangering their lives. Advocacy is

also important. For example, in Boston, the
Committee to End Elder Homelessness consists
of a coalition of public and private agencies work-
ing to eliminate elder homelessness and to pro-
vide options for this population.

Based on the model of aging and homeless-
ness described above, it is likely that the immi-
nent burgeoning of the aging population will
result in a substantial rise in at-risk persons. Pre-
vention of homelessness among older persons
will depend primarily on altering systemic and
programmatic factors. In some geographic areas,
where income supports and employment oppor-
tunities are greater, it will mean ensuring that
there is adequate low-income housing stock.
Conversely, in areas where cheaper housing may
be available, it will be necessary to boost entitle-
ments to levels sufficient to make existing hous-
ing affordable. Finally, for people who become
homeless, there must be an expansion of pro-
grams targeted to the needs of older persons that
work seriously towards reintegrating these per-
sons into the community.

CARL COHEN

See also BABY BOOMERS; HOUSING; LIVING ARRANGE-

MENTS; MENTAL HEALTH SERVICES.
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HOMEOSTASIS
See FRAILTY; STRESS

HOME VISITS
For most of history medical care has been

provided in the home, in most cases by family
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A home health care worker leans forward to take the blood pressure of an elderly woman in a wheelchair. Home
visits make it much easier for many older people to receive medical care. (Corbis Corporation)

members or neighbors and in more dire situa-
tions by physicians. With the rise of the modern
hospital in the early part of the twentieth centu-
ry, together with the increasing mobility offered
by the automobile, patients began to come to
physicians rather than the other way round. In
the United States, for example, a precipitous
drop in the number of home visits after World
War II occurred, from 40 percent of all patients
encounters in 1930 to no more than 10 percent
by 1950. By 1980 house calls made up only 0.6
percent of such contacts. In Canada and the
United Kingdom, especially in large cities, the
practice of home visiting has also declined.

However, for a significant minority of older
persons, care today should still be provided in
the patient’s home. One may divide up the kinds
of care broadly between acute and ongoing
(long-term) services.

Home-based services (‘‘hospitals without
walls’’ as the most extreme example) have
evolved since the early 1980s in response to two
pressures: the first financial, the second relating
to quality of care and patient choice. In some
cases (for example the provision of intravenous
antibiotics for the treatment of pneumonia), at
least in the United States, it is often although not

always cheaper to look after such patients in their
own homes. In addition, the acute hospital can
be a dangerous place for patients, especially the
frail elderly. Thus there is the approach by many
jurisdictions toward the transferring of hospital
care back to the community as well as the fre-
quently heard complaint that elders are being
discharged home ‘‘quicker and sicker.’’

That being said, this kind of hospital-at-
home acute care system requires careful and fre-
quent monitoring of the patient, and at least
daily visits by a physician and usually more than
once daily visits from nurses. In the case of home
rehabilitation (for example, stroke or fracture of
the hip) physiotherapists and occupational thera-
pists may also be involved in home visiting.

Midway between this acute kind of home
care and long-term home care for the chronically
ill sits the traditional medical home visit usually
supplied by a physician, although sometimes a
nurse may be involved. Here the main purpose
of the visit is assessment, either of an acute illness
or for examination of patient function within the
home as part of the process of comprehensive
geriatric assessment. Many experts in geriatric
medicine believe there is no better place than the
senior’s home to examine the four principal do-
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mains of geriatric assessment: functional ability,
physical health, psychological health, and socio-
environmental factors.

The very act of entering the older person’s
domain instantly provides the visitor with a
wealth of data. The physician (or other assessor)
can quickly take in the family constellation and
other support systems, as well as the safety of the
physical environment. The physician can exam-
ine the medications that the patient says that she
is taking and might even find others that have
not been reported. Can the patient get in and out
of her home or does her arthritis preclude the
use of stairs and render her a shut-in? The pa-
tient’s nutritional status can sometimes be deter-
mined by merely opening the refrigerator door.

The third model of visiting involves the care
of the chronically ill for ongoing care in their
own homes. Most older people, in the face of
chronic, severe, and even terminal illness prefer
to be looked after and to stay in their own homes
as long as possible. Family members usually con-
cur and many are willing to take on the load (‘‘in-
formal care’’). However, such caregivers require
the support of a formal network in order to avoid
the inevitable burnout that can accompany such
a ‘‘thirty-six hour day’’ (as has been so well de-
scribed in caring for the Alzheimer’s patient).

A well-organized and publicly funded system
is best for the provision of such ongoing care.
Various models exist and organization, use of
personnel, and funding mechanisms will differ
from country to country and may even differ
within countries. For example, while Canada’s
health care system is supervised and regulated by
the federal government, each province maintains
responsibility for the day-to-day functioning of
its health care system. Thus home care plans dif-
fer from province to province. An interesting ex-
perimental model in the province of Quebec
involves an attempt to integrate home, hospital,
and long-term services.

In the United Kingdom there is a split be-
tween the nationally run National Health Service
and the ‘‘district’’ that is responsible for social
services. Thus once can find various models of
home care throughout the United Kingdom.

In Israel, the National Insurance Institute
(Social Security) provides homemaker services to
more than 90,000 of Israel’s 600,000 seniors for
a maximum of sixteen hours weekly in a nation-
ally run program. The four sick funds (similar in

function to nonprofit health maintenance orga-
nizations) provide medical and nursing care, but
not always in coordination with the homemaker
program.

Other countries provide different models of
service. An excellent review of the literature can
be found in an annotated bibliography from the
World Health Organization.

Hospice care is an excellent example of the
use of medical and nursing home visits. The pa-
tient qualifying for such care will have a terminal
disease and usually less than three to six months
to live (although it is notoriously difficult to make
such accurate predictions). Such home care uti-
lizes a multidisciplinary care team made up of a
physician, nurse, and social worker. Other pro-
fessions are called in as required.

The ‘‘elderly’’ are a very heterogeneous
group including both vigorous and frail people
found at any age from 65 to 120. The ‘‘young-
old’’ (65–84) and even the vigorous ‘‘old-old’’
(85+) senior may well utilize health services in
the usual way and not require home visits.

However, for the frail, the chronically ill, the
housebound, and especially the terminally ill
older person, care should be provided at home
whenever possible. A well-organized health and
social service system can help provide such care,
keep health care costs within reasonable limits,
and, above all, contribute to a higher quality of
life and satisfaction for such people.

A. MARK CLARFIELD
SUSAN GOLD

HOWARD BERGMAN

See also ASSESSMENT; FRAILTY; GERIATRIC MEDICINE; PE-
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HOSPICE
Hospice care was introduced in the United

States in 1974 in response to the growing con-
cern about the medicalization of dying. The first
hospice in the United States was the Connecticut
Hospice in New Haven. At that time, within
health care, the emphasis was on curing illnesses
and prolonging life, often at tremendous cost
and with limited input from the seriously ill per-
son. Patients typically viewed physicians as ‘‘ex-
perts’’ and deferred to their judgment.

The lay community, and some health care
professionals, were growing increasingly con-
cerned about their family members, friends, and
neighbors dying in hospitals across the United
States. There was general consensus that there
had to be a better way to assure that persons at
the end of life did not die alone and in pain.

Hospice emerged as an alternative to tradi-
tional health care, with the majority of care being
provided by volunteers. The services provided
by hospice programs were typically free, since
health care insurers did not recognize hospice as
part of the larger health care system. In order to

be eligible for hospice, a patient’s physician had
to specify that the person was expected to live a
year or less and that the focus of care would shift
away from cure to palliation of symptoms. Dur-
ing the early years of the movement, it was em-
phasized that hospice was a concept, not a place.

Initially, the expectation was that, in order to
receive hospice care, a terminally ill person
would have at least one family member or friend
who was willing to assume responsibility for his
or her personal care. This criterion has evolved
over time to provide greater flexibility for per-
sons who are single, providing an option for such
individuals to hire a caregiver or to move into a
more structured environment when personal-
care needs warrant additional assistance.

The Medicare benefit and other insurers

In 1984, hospice care was formally recog-
nized as a benefit under the Medicare program.
This was an important turning point for the hos-
pice movement in the United States, demonstrat-
ing that hospice care had evolved from being
largely a volunteer model to a recognized com-
ponent of the health care delivery system, and
therefore reimbursable. ‘‘In 1997, Medicare
spent approximately $2 billion of its roughly
$200 billion budget on hospice services provided
to 382,989 patients who received over 19 million
days of hospice care’’ (NHPCO, p. 1).

With the hospice Medicare benefit came in-
creased regulation and additional restrictions on
who was eligible for this benefit. For example,
physicians had to give a seriously ill person a
prognosis of six months or less to live for that
person to be eligible. This admission criterion
continues to be problematic, since determining a
person’s prognosis is not an exact science. In ad-
dition, patients (and their families) have to ac-
knowledge that they are likely to die within the
next six months. Consequently, patients are
often referred to hospice very late in their illness
trajectory and, therefore, do not receive the full
benefit that the interdisciplinary hospice team is
able to offer. In 1999, the average number of
days that persons received hospice care prior to
their death was forty-eight days; the median
length of stay was twenty-nine days. Depending
on the health care market, the length of stay in
hospice can vary considerably. For example, in
1999 in Oregon the average length of stay was
forty-two days and the median was sixteen days.
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According to the National Hospice and Pal-
liative Care Organization (NHPCO), Medicaid
also covers the cost of hospice care in forty-three
states and in the District of Columbia. Health
care insurance plans cover ‘‘80 percent of em-
ployees in medium and large businesses. Eighty-
two percent of managed care plans offer hospice
benefits, along with most private insurance plans
and the federal Civilian Health and Medical Pro-
gram of the Uniformed Services program’’
(NHPCO, p. 1).

Hospice services

In 2001, NHPCO estimated that there were
‘‘3,139 operational or planned hospice programs
in the U.S. . . .including the District of Columbia,
Puerto Rico, and Guam’’ (NHPCO, p. 1). Just
under half of the operational programs in 1999
were independent freestanding agencies (44 per-
cent), followed by hospital-based (33 percent),
and home health agency-based (17 percent). Fig-
ure 1 summarizes the growth in hospice pro-
grams since 1974.

In 1999, an estimated 700,000 patients were
admitted to hospice and 600,000 died while re-
ceiving hospice care. Hospices provided care to

Figure 1

SOURCE: National Hospice and Palliative Care Organization website (www.nhpco.org)

29 percent of Americans who died in 1999. ‘‘For
those who were served by hospice care, 78 per-
cent were able to die at home or under hospice
care in a nursing home’’ (NHPCO, p. 1). Figure
2 summarizes the growth in hospice admissions
from 1985 to 1999.

During the early years of the hospice move-
ment, there were only a handful of inpatient hos-
pice units in the United States. This was in
contrast to the model of hospice inpatient care
that emerged in England under the leadership
of Dame Cicely Saunders, who opened Saint
Christopher’s Hospice in 1967. Individuals who
are cared for in hospice inpatient units may be
there because their family caregivers are not able
to provide the needed care at home, or because
they are experiencing uncontrolled symptoms
and need a higher level of skilled care than can
be provided in the home.

Trained volunteers, clergy, and health care
providers from a variety of disciplines (e.g., med-
icine; nursing; occupational, physical, and
speech therapy; social work) make up the hos-
pice interdisciplinary team. This team develops,
and continually updates, the care plan in collabo-
ration with the patient’s primary physician. Care
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Figure 2
More Patients and Families Choose Hospice Care Each Year

SOURCE: National Hospice and Palliative Care Organization website (www.nhpco.org)

plans include both terminally ill persons and
their families. The majority of hospice care is
provided in nonhospital settings by registered
nurses and home health aides.

When a terminally ill person is being cared
for in a home environment, hospice nurses make

routine home visits to evaluate the effectiveness
of the care plan, to recommend to the primary
physician what medication changes are needed
in order to better control symptoms, and to sup-
port the family caregiver. Home health aides
provide personal care when the person’s condi-
tion warrants it, or when the family caregiver is
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unable to assume this responsibility seven days a
week. Other members of the interdisciplinary
team, such as social workers, make home visits as
appropriate.

‘‘Considered to be the model of quality, com-
passionate care at the end of life, hospice care in-
volves a team-oriented approach to expert
medical care, pain management, and emotional
and spiritual support expressly tailored to the
patient’s needs and wishes’’ (NHF, p. 1). The
team pays particular attention to symptom man-
agement, including working aggressively to less-
en pain at the end of life. Although the
management of pain remains a challenge, in the
early years of the hospice movement team mem-
bers experienced considerable resistance because
of fears of addiction and hastening death, as well
as the general lack of knowledge about pharma-
cological and nonpharmacological interventions
for pain.

Under the Medicare benefit, hospices have
to include a volunteer component within their
service package (e.g., persons to run errands,
pick up medications, sit with the patient), which
recognizes the important role that volunteers can
play in supporting dying persons and their fami-
ly caregivers. Medicare-certified hospices also
provide bereavement support following a death,
although the benefit does not include financial
reimbursement for bereavement services.

The family as the unit of care is also an im-
portant component of hospice care. The interdis-
ciplinary team works closely with family
caregivers to assure that they have the knowl-
edge and skills to care for their dying family
members, and that they have access to the team’s
expertise twenty-four hours a day, seven days a
week. As the dying person’s disease progresses
and care needs increase, the burden of care can,
at times, be overwhelming to family caregivers.
In some situations, it does become necessary to
admit the dying person to an inpatient facility in
order to better manage problematic symptoms
and/or provide the family caregiver with relief
from caregiving responsibilities.

The majority of hospice patients are elderly
persons who have been diagnosed with cancer.
NHPCO estimates that ‘‘hospices now care for
over half of all Americans who die from cancer,
and a growing number of patients with other
chronic, life-threatening illness, such as end-
stage heart and lung disease’’ (2001, p. 1). It is
important to note that hospices provide care

across the age continuum and that specialized
hospice programs for children have been devel-
oping in more urban areas of the United States.

Future perspectives

Hospice care in the United States has experi-
enced tremendous growth since 1974, and it
served as the forerunner to the health care com-
munity’s current focus on palliative care. Al-
though there isn’t a universally accepted
definition of palliative care, it is often described
as ‘‘a way to meet the physical, mental, and spiri-
tual needs of chronically ill and dying
patients. . . (with) attention to relieving symp-
toms and meeting patient goals’’ (Lynn, Schu-
ster, and Kabcenell, p. 134). In contrast to
hospice care, where the patient must have a lim-
ited prognosis and a terminal illness, patients re-
ceiving palliative care must have a disease that is
life limiting. This criterion broadens the number
of patients who can benefit from palliative care.
At the foundation of both hospice and palliative
care is the effort to improve an ill person’s quality
of life through expert symptom management.

The challenges that hospices face are not
unique to this area of health care. Americans’
growing concern with the cost of health care
means that hospice programs need to continually
provide the highest quality end-of-life care at the
lowest cost, whether the care is provided in the
home, in another community-based setting, or
within a hospice inpatient unit. In the future
hospices will also be confronted with shortages
of registered nurses as nurses and other health
care providers from the baby-boom generation
retire.

Finally, hospices must also continue to ag-
gressively educate the public about the services
that they provide. In 1999, the National Hospice
Foundation conducted a public opinion survey
of people age forty-five or older and found that:

• Only 24 percent of Americans put into writ-
ing how they want to be cared for at the end
of life. A substantial proportion (19 percent)
have not thought about end-of-life care at all,
while 1 percent have thought about it, but
not told anyone their wishes.

• Of those people who experienced the termi-
nal illness of a loved one in the past year,
only 22 percent used hospice services.

• Eighty percent of the respondents said that
they did not know the meaning of the term
hospice.
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• People do know what they want from end-of-
life care: 83 percent believe that making sure
a patient’s wishes are enforced is extremely
important. Being able to choose among the
types of available services was also extremely
important, according to 82 percent of the re-
spondents.

• People are willing to have an outside organi-
zation come into their homes and assist with
care for a family member in the last stage of
life. Fully 66 percent would welcome help
from an outside organization, while 24 per-
cent would prefer to take care of the family
member themselves, with the help of family
and friends. (NHPCO, p. 2).

Hospice care makes a difference in the lives
of persons who are experiencing the end of their
lives. With the graying of America, it is expected
that the demand for hospice care will continue to
increase. Hospice professionals and volunteers
support persons with terminal illnesses (and
their families) to optimize quality of life during
this difficult transition. It is essential that refer-
rals for hospice care are made in a timely manner
in order to maximize the benefits of hospice care
both prior to, and after, the death of a family
member.

JANE MARIE KIRSCHLING

See also CAREGIVING, INFORMAL; HOME CARE AND HOME

SERVICES; MEDICALIZATION OF AGING; PAIN MANAGE-

MENT; PALLIATIVE CARE.
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HOUSING
Housing plays a vital role in the lives of older

adults due to the amount of time they spend at
home and their desire to age in place. The fea-
tures of housing are strong determinants of safe-
ty and ability to get out into the community. In
addition, the cost of housing is a major expendi-
ture for most older adults. The aging of the pop-
ulation necessitates a broad array of housing
alternatives that provide different levels of on-
site services, supervision, sociability, privacy, and
amenities. These housing options range from
single-family homes and apartments to nursing
homes. The following sections describe the wide
array of housing options available.

Independent housing

Private sector housing. Most independent
older persons reside in private sector homes or
apartments. Over three-quarters (77 percent) of
older adults own their own home. While rates of
home ownership decrease with advancing age,
67 percent of adults over age eighty-five still own
their own homes. Certain groups, however, have
lower rates of home ownership (HUD). For ex-
ample, home ownership rates are highest for
whites and lowest for black (64 percent) and His-
panic households (57 percent) (Naifeh). Older
renters differ from homeowners in that they
have somewhat lower incomes, have lived in
their units for relatively shorter periods of time,
and occupy housing in somewhat worse condi-
tion.

Accessory units. Accessory units and elder
cottage housing opportunity (ECHO) housing
(i.e., granny flats), are private housing arrange-
ments in or adjacent to existing single-family
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homes. These units are complete, self-contained
units, usually with a separate entrance. Older
adults who are frail and need to be close to their
children or other family members can benefit
from this option. Another possibility is that older
homeowners can rent these units to younger per-
sons at below market rent in return for certain
services, such as shopping and meal preparation.
Homeowners may also benefit from this situation
because it provides an extra source of income to
help with living expenses. Zoning in communi-
ties designed for single-family housing generally
prohibits accessory apartments or ECHO hous-
ing, so a special use permit may be needed. Such
impediments have restricted the growth of this
option.

Shared housing. Shared housing is an ar-
rangement in which two or more unrelated peo-
ple share a house or apartment. Each person
usually has his or her own sleeping quarters, and
the rest of the house is shared. Surveys suggest
that 2.5 percent of older adult households have
at least one nonrelative living in their home, and
almost 20 percent of older adults would consider
living with someone who was not a family mem-
ber or a friend. This living situation may occur
naturally when individuals decide to form a
household, through matches facilitated by an
agency, and in small group homes operated by
nonprofit or private organizations. In certain
cases, agency-sponsored shared housing in small
group homes may include services such as meal
preparation, housekeeping, and shopping.

However, there are problems and consider-
ations that arise in shared housing, especially in
small group homes. Planning and zoning com-
missions may categorize shared housing with res-
idential care homes, nursing homes, and other
types of homes for older adults, all of which are
excluded from residential areas zoned for single-
family housing. A second problem is that elderly
living in shared housing situations who receive
food stamp benefits or Supplemental Security
Income (SSI) may lose a portion of their benefits
or be declared ineligible altogether. Neverthe-
less, shared housing can provide a source of ad-
ditional income, reduce housing costs, and
provide social, emotional, and physical support.

Government-assisted housing. Since 1959
the federal government has played a major role
in increasing the housing supply for low-income
older persons through financing housing for the
elderly and reducing rents through tenant subsi-

dy programs. Approximately 1.7 million older
persons live in federally subsidized housing na-
tionwide. The largest program serving low-
income older persons is public housing, in which
approximately half a million elderly reside, pri-
marily in special housing for the elderly. Section
202 housing, initially authorized under the 1959
Housing Act to serve moderate-income older
persons, has provided the funds for nonprofit
sponsors to develop about 325,000 units in which
about 387,000 tenants live. Sections 515 and 516
of the Housing Act of 1949 provide housing assis-
tance to rural residents and farm laborers
through tenant subsidies.

In addition, older persons live in a variety of
housing developed through other federal pro-
grams (e.g., Section 236 of National Housing Act
of 1968, Section 8 new construction), that have
reduced the interest rate on loans for developers.
Such programs have generally produced shal-
lower subsidies than public housing. In order to
make these programs affordable by low-income
persons, many residents receive Section 8 rental
certificates or vouchers, which reduce housing
expenses to 30 percent of income and can be
used to rent units in the private sector.

Supportive housing options

Because frail older persons are likely to need
a more physically supportive dwelling unit,
greater supervision (e.g., with medications) or
services, or more companionship than can be ef-
ficiently provided in conventional homes or
apartments, a number of supportive housing op-
tions have developed since the 1980s. Estimates
of the absolute and relative sizes of the popula-
tions that live in supportive housing vary consid-
erably because of inconsistent definitions of
supportive housing, the difficulty in identifying
unregulated facilities, and problems that older
persons have accurately answering survey ques-
tions about the type of housing they occupy.

Estimates of the number of older persons liv-
ing in supportive housing settings range from
one million to two million. By all accounts, how-
ever, the stock of supportive housing is still insuf-
ficient to meet the needs of a growing population
of frail older persons; much of it remains unaf-
fordable to those with low and moderate in-
comes, and its quality remains difficult to judge.

Continuing care retirement communities.
Also called life care communities, continuing
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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. Services that are offered
include transportation, meals, housekeeping,
and physician services. Some communities pro-
vide most of their own services, whereas others
obtain many of them through contracts with out-
side organizations.

Each community houses between four hun-
dred and six hundred older persons, often in a
campus-type setting. CCRCs generally require,
as a condition for entry, that new residents be in
reasonably good health. Once a person is admit-
ted, however, CCRCs are the most accommodat-
ing of all settings because residents can remain
and obtain services in the community even if they
experience physical or mental limitations.

The typical age of entrants is seventy-nine
and the majority are women (75 percent). The
primary reason that older persons select CCRCs
is security, represented most clearly by the assur-
ance of high quality nursing care and personal
care services.

By 1992 there were approximately a thou-
sand CCRCs, housing approximately 350,000 to
450,000 older persons. It is predicted that the
number of facilities could double by 2010,
though growth may be tempered by an increase
in other options, such as home care and assisted
living.

Most CCRCs require residents to pay an en-
trance fee and monthly fee, for which the com-
munity guarantees a dwelling unit, services,
meals, and nursing care. Entrance fees typically
range from $20,000 to $400,000 with an average
of $40,000; monthly fees range from $200 to
$25,000. Generally, CCRCs are an option afford-
able only by middle- and upper-income older
persons, for most residents must pay out of pock-
et. Residents generally are required to have
Medicare parts A and B. In order to reduce their
potential liability for long-term care, some
CCRCs offer or require long-term care insur-
ance.

As of 2000, thirty-five states have regulations
in place for CCRCs; though they vary greatly in
stringency. Government involvement usually
takes the form of measures to improve the ability
of residents to make informed decisions and to

guard against the bankruptcy of these facilities.
CCRCs, fearing overinvolvement by the govern-
ment, have formed their own regulating agency,
the Continuing Care Accreditation Commission,
which adopts basic standards that focus on fi-
nance, residential life, and health care.

Board and care homes. Board and care
homes are residential facilities that generally
offer on-site management, supervision, a physi-
cally accessible environment, meals, and a range
of services for physically or mentally vulnerable
older people and younger disabled people who
cannot live independently. In facilities serving
primarily seniors, the average age is approxi-
mately eighty-three, about eight years older than
residents of government-assisted housing.

Data from a 1991 survey suggest that over
thirty thousand board and care homes exist in
the United States, more than double the number
of nursing homes (Sirrocco). However, owing to
their smaller size (usually between five and twen-
ty dwelling units), board and care facilities house
only about one-fourth as many residents (about
four hundred thousand persons) as nursing
homes, and include about two hundred thou-
sand persons under age sixty-two.

The cost of living in this type of facility varies
with location and the services provided, but in
general the average monthly fee ranges from
$450 to $2,000. Many of the older residents in
board and care homes are subsidized by state
governments, which add an amount to the Sup-
plemental Security Income (SSI) that many resi-
dents use to pay for their accommodations and
care. Most board and care homes are very mod-
est in nature and require that residents share
rooms. Though theoretically licensed and regu-
lated by state governments, many of the smaller
board and care homes remain unlicensed and
enforcement is lax.

Congregate housing. Congregate housing
refers to a wide range of multiunit living ar-
rangements for older persons in both the private
and the public sector. Older persons 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 facilities and provides residents with at
least one meal a day (frequently included in the
rent). There are common spaces for social and
educational activities, and in some cases trans-
portation is provided. Congregate housing gen-
erally does not offer personal care services or
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health services. It is therefore not licensed under
regulations that apply to residential care facilities
or assisted living.

In line with the physical characteristics of the
buildings and the limited provision of services,
congregate housing attracts older persons who
can live independently. It especially appeals to
older persons who no longer want the responsi-
bility of home maintenance or meal preparation,
and positively anticipate making new friends and
engaging in activities. Problems may arise later,
however, as residents age in place and need
more assistance than the facility provides.

Residents, who are usually sixty-five to
eighty-five years old and widowed, typically live
in a one- or two-bedroom unit in a facility with
fifty to four hundred units. Units are rented
monthly, for from $700 to $2500 a month, and
paid for out of pocket. Nonprofit facilities are
usually subsidized by government agencies or re-
ligious organizations, and therefore are less cost-
ly than for-profit facilities. Most Section 202
housing falls in the congregate housing category.

Assisted living. During the 1990s assisted
living (AL) was the fastest growing segment of the
senior housing market. Assisted living is a hous-
ing option that involves the delivery of profes-
sionally managed supportive services and,
depending on state regulations, nursing services,
in a group setting that is residential in character
and appearance. It has the capacity to meet
scheduled and unscheduled needs for assistance
and is managed in ways that aim to maximize the
physical and psychological independence of resi-
dents (see Table 1). AL is intended to accommo-
date physically and mentally frail elderly people
without imposing a heavily regulated, institu-
tional environment on them (Kane and Wilson).

The typical AL resident is female, age eighty-
three or over, and widowed. In 1999 there were
approximately thirty thousand to forty thousand
facilities in the United States housing approxi-
mately one million individuals (ALFA). Costs
vary from $383 per month to $6,150, with an av-
erage of $2,206 in 1998 (ALFA). Most residents
must pay out of pocket for their care (see Figure
1). An individual’s health insurance program or
long-term care insurance policy is another possi-
ble source of funding. As of 2000, there are few
governmental funding sources for ALs. Some
states and local governments use Supplemental
Security Income along with Medicaid to pay for
low-income residents, or the Medicaid waiver

Table 1
Services Generally Provided by Assisted Living Facilities

SOURCE: Author

program to reimburse for services. In addition,
the Department of Veterans Affairs and the De-
partment of Housing and Urban Development,
and the Independent Agencies Appropriations
Act of 2000 allow HUD vouchers to be used in
certain AL complexes and provide grants to con-
vert some Section 202 buildings into AL facilities.

Varying definitions of ALs around the nation
have produced difficulties with regulation and
accreditation. With little leadership from the fed-
eral government, states have established regula-
tions on their own. By the beginning of 1999, 25
states had regulations in place, with three more
states pending (ALFA, 1999). In 2000, both
the Rehabilitation Accreditation Commission
(CARF) and the Joint Commission on the
Accreditation of Healthcare Organizations
(JCAHO) developed an accreditation process to
promote quality care and outcomes for AL resi-
dents.

Aging in place

Although the continuum of housing identi-
fies a range of housing types, there is increasing
recognition that frail older persons do not neces-
sarily have to move from one setting to another
if they need assistance. Semidependent or de-
pendent older persons can live in their own
homes and apartments if the physical setting is
more supportive and affordable services are ac-
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Figure 1
Average Monthly Rent and Fees in Assisted Living Facilities

SOURCE: Copyright © American Health Care Association, 2000. Reprinted with permission.

cessible. Indeed, most older adults express a
strong desire to age-in-place in their own homes
and communities. Yet often, these older adults
live in physically unsupportive environments,
disconnected from services. Instead of facilitat-
ing older persons’ ability to grow old safely, inde-
pendently, and with dignity, many settings have
instead become a source of the problem itself.
The following section examines various methods
and programs that enable older adults to age-in-
place.

Home modifications. Home modifications
are adaptations to home environments that can
make it easier and safer to carry out activities
such as bathing, cooking, and climbing stairs. In-
creasing evidence suggests that home modifica-
tions can have an important impact on the ability
of chronically ill or disabled persons to live inde-
pendently (Mann, 1999). In addition, environ-
mental factors such as lack of privacy or
insufficient space may impede family and formal
caregiving (Newman, 1985; Newman et al.,
1990).

Estimates by the National Center for Health
Statistics indicate that 7.1 million persons live in
homes that have special features for those with
impairments (La Plante et al., 1992; see Table 2).
In conventional homes and apartments of per-
sons 70 and older, grab bars and shower seats are
the most common home modifications at 23 per-
cent, followed by wheelchair access inside the
home such as wide hallways (9 percent), special
railings (8 percent), and ramps at street level (5
percent) (Tabbarah et al., 2000). However, a
large number of older persons who report health
problems, mobility limitations, and dependency
in ADLs and IADLs (instrumental activities of
daily living), live in housing without adaptive fea-
tures. It is estimated that at least 1.14 million
households occupied by older persons need ad-
ditional supportive features (HUD, 1999).

The overall low incidence of supportive fea-
tures in the home is due to three major barriers.
First, there is a lack of professional and consumer
awareness concerning problems in the home en-
vironment. For example, several studies have
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Table 2
Frequent Home Adaptations by Numbers of Households

SOURCE: La Plante, M. P.; Hendershot, G.;E.; and Moss, A.
J. ‘‘Assistive Technology Devices and Home Accessibility
Features: Prevalence, Payment, Need and Trends.’’ National
Center for Health Statistics. Advance Data 217 (1992): 1–12

found that many disabled persons, especially
among the elderly, have a low level of awareness
of the risks that the environment presents or a
lack of knowledge of how home adaptations
might make living safer and easier. In fact, older
persons are often reported as having adapted
their behavior to the environment (e.g., stopped
taking baths or showers because of the danger of
falling) rather than having adapted their envi-
ronment to their changed capabilities (e.g., in-
stalling a handheld shower, adding a grab bar).
Among professionals such as doctors, knowledge
about home adaptation also is low. Concern has
been expressed that even case managers, the
gatekeepers for many long-term care services,
may overlook home modifications.

Second, some home modifications may be
unaffordable. The cost of home adaptations
ranges from less than $100 for the purchase and
installation of a simple handrail or grab bar to
more than $1000 for a roll-in shower or several
thousand dollars for a stair lift.

A third barrier reported by individuals and
social service agencies in obtaining home modifi-
cations has been the delivery system (Pynoos).
Simple home adaptations are often made by per-
sons with disabilities and their family members.
However, many persons lack the ability to identi-
fy environmental problems and make adapta-
tions. Even installing an uncomplicated grab bar
on a wall requires the ability to attach it to a stud
and locate it at the correct angle and height in re-
lation to the person using it. It is often necessary
to employ a provider to assess problems and
make changes, especially those that are complex,
such as a roll-in shower. Overall, the modest na-
ture of many jobs, the need for specialized skills,
the low income of many persons who need adap-

tations, concerns about the reliability of private
providers, and the difficulty of accessing special-
ists, such as occupational therapists, contribute to
service delivery problems in home modifications.

Clustering services. Clustering services in-
volves consolidating fragmented services for
multiple clients. This strategy can reduce travel
time and costs, enable more efficient worker as-
signment, and lead to service of more consum-
ers. Since the 1990s, there has been a growing
realization that economies of scale, as well as op-
portunities for peer support, exist in providing
services to large numbers of frail elders living in
one place. In addition to assisted living, several
demonstrations and programs have been carried
out in more conventional housing settings to test
models of planning, organizing, and providing
services.

One of the earliest of these demonstrations,
the Congregate Housing Services Program
(CHSP), authorized under Title IV of the Hous-
ing and Community Development Act of 1978,
provides a service-enriched setting for frail older
persons. Advocates for the CHSP promoted it on
the basis that it would prevent ‘‘premature’’ insti-
tutionalization of elderly and handicapped resi-
dents of federally subsidized housing. The CHSP
was carried out initially in sixty-three public
housing and Section 202 sites, using HUD funds
to pay for services such as meals, homemaking,
and transportation to select groups of tenants
with three ADL and/or IADL needs. A service co-
ordinator and professional assessment team
oversaw eligibility for and organization of the
services. Between 1979 and 1985, approximately
$28 million was spent on services to 3,500 resi-
dents of sixty-three public housing and Section
202 projects.

Because of controversy about whether the
CHSP actually prevented institutionalization and
HUD’s continued reluctance to pay for services,
the program did not expand until the early
1990s (Redfoot and Sloan) with the passage of
the National Affordable Housing Act of 1990. By
this time the CHSP, initially funded solely by
HUD, required a significant state and local
match that discouraged many sites from apply-
ing. Nevertheless, by 1994 the program had
grown to more than one hundred sites.

The concept of clustering services has been
the basis of several other innovative delivery sys-
tems. For example, the New York City Visiting
Nurses Association (VNA) has used Medicaid
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waivers to provide services to groups of residents
living in government-assisted housing. Person-
nel and health care staff are assigned to clusters
of frail residents in senior housing. Staff can
therefore move from one resident to another,
performing various tasks, rather than spending
long blocks of time with individual residents. An
evaluation of the VNA project found that it saved
money, although residents were somewhat less
satisfied because individually they received less
service (Feldman et al.).

Service coordination. The concept of ser-
vice coordination is an outgrowth of the CHSP
and the Robert Wood Johnson Foundation’s
Supportive Services Program in Senior Housing
demonstration. Through the Housing and Com-
munity Development Act of 1992, Congress au-
thorized expenditures for a service coordinator
program. Service coordination is often described
as the glue that holds a program together or the
linking mechanism between residents of housing
complexes and services. It is a less intensive
model than the CHSP and relies more on linking
residents up with services rather than providing
them directly.

Services coordinated for residents include
meals-on-wheels, in-home supportive services,
hospice care, home health care for those who eli-
gible for Medicare or Medicaid, transportation
services, on-site adult education in areas of inter-
est, and monthly blood pressure checks. There is
also assistance with locating other living arrange-
ments, such as an assisted living facility or a nurs-
ing home, when it becomes necessary, but the
primary focus is on assisting residents to contin-
ue living in their current apartments.

Though the coordinators in this program do
not have budgetary authority for services, they
can serve a broad group of frail older residents.
By 1999 there were approximately a thousand
service coordinators connected with public and
Section 202 housing complexes across the coun-
try. An evaluation of the program revealed that
service coordinators successfully marshal a num-
ber of new services for residents, who report high
levels of satisfaction with the program.

In 1999 HUD acknowledged responsibility
for adapting its stock of housing for the elderly
into more supportive settings linked with ser-
vices. HUD’s Housing Security Plan for Older
Americans, approved by Congress as a part of its
2000 budget, includes $50 million to expand the
service coordinator program and $50 million to

convert some existing Section 202 housing for
the elderly into assisted living.

A comprehensive system of community-
based care. The Program of All-inclusive Care
for the Elderly (PACE) is a major health care–
based demonstration project that provides a
range of services to older adults in the home.
PACE, which is expected to include approxi-
mately fifty sites and ten thousand participants
by 2005, attempts to replicate the On Lok Senior
Health Services Program in San Francisco, which
integrates Medicare and Medicaid financing and
provides medical and long-term care services to
frail persons who are eligible for a nursing home
in a daycare setting. Participants in the program
are assigned to an interdisciplinary team for reg-
ular needs assessment and care management.
PACE’s purpose is to address the needs of long-
term care clients, providers, and payers. The
comprehensive service package allows clients to
continue living at home while receiving services,
rather than in institutional settings. Neverthe-
less, many PACE sites have added housing, hav-
ing found that a number of participants live in
deficient settings or need more supervision and
help with unscheduled needs than can be provid-
ed in individual home settings.

The challenges to incorporating housing
into an integrated continuum of care are evident.
Much must be done to develop housing as an en-
vironment that supports health, particularly as
people age and/or become disabled. Conversely,
health care providers and payers must recognize
the impact that housing situations can have on
health. Then, efforts can be made to integrate
housing and health services. Housing settings
can begin to develop informal affiliations and
strategies that enable services to be coordinated
on a client-specific as well as a buildingwide basis,
taking advantage of the economies of scale inher-
ent in delivering or ‘‘clustering’’ services for
groups of older people living together. The orga-
nizations that have integrated housing with
health care should be examined as models of how
such integration works and what the potential
would be to increase the integration in the fu-
ture.

Conclusion

It is increasingly becoming recognized that
housing plays an important role in the lives of the
elderly. While new strategies and approaches
have been developed to increase housing op-
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tions, a range of affordable supportive housing
choices for older persons remains an elusive
goal. Progress in this area necessitates the recog-
nition that housing should be an integral part of
long-term care policy, and that more can be done
to encourage aging in place.

JON PYNOOS

CHRISTY MATSUOKA

See also AGING IN PLACE; ASSISTED LIVING; BOARD AND

CARE HOMES; CONGREGATE HOUSING; CONTINUING

CARE RETIREMENT COMMUNITIES; GOVERNMENT-
ASSISTED HOUSING.
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HOUSING, AGE-SEGREGATED
Any discussion of the advantages and disad-

vantages of age-segregated housing must be
placed within the context of several important
facts. Ninety percent of older adults live inde-
pendently in age-integrated communities. Age-
segregated housing options are marked by great
diversity, ranging from inner-city housing proj-
ects to trailer parks to upscale continuing care re-
tirement communities. Elders who moved to age-
segregated settings generally express satisfaction
with their housing situation, but so do older
adults living in age-integrated settings. The vast
majority of community-dwelling older adults
would prefer to remain in their current home
and never move (American Association of Re-
tired Persons, 1992).

The debate

Given the great heterogeneity of age-
segregated housing types, an abstract and global
discussion of the pros and cons of such settings
is of limited value because the debatable issues
vary greatly from setting to setting. (For a de-
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tailed description of the advantages and disad-
vantages associated with each type of living
arrangement for older adults, see Folts and Yeat-
ts; Golant, 1992; and Tilson). One of the overar-
ching themes in the debate has centered around
older persons’ ability to face their own aging.

Golant (1985) identified three types of elders
whose attitude toward their own aging does or
does not make them good candidates for age-
segregated living. Those who strongly identify
with age peers and who cannot relate to a youth
culture would feel comfortable in an age-
segregated setting. Elders of the second type,
too, would prefer an age-segregated setting, but
for very different reasons: Comparing them-
selves to younger persons and trying to measure
up to their standards, these elders escape such
unfavorable comparison by preferring to live
among age peers. Elders of Golant’s third type
flat-out deny their oldness and can continue to
do so by avoiding association with age mates and
by seeking out age-integrated settings. Foster
and Anderson present a similar argument in
which they contrast the ‘‘escape-the-system’’
model of adaptation with the ‘‘confront-the-
system’’ model of adaptation. They argue that el-
ders who seek age-segregated settings try to ig-
nore or deny old age by living in places that
foster ‘‘pseudoactivity’’ although the authors
concede that such settings may enhance the self-
image of elders. While both of these models
stress individual characteristics and make sense
intuitively, they beg the question of why elders
might have these feelings.

Jaber Gubrium’s socio-environmental model
stresses the fit between the level of functioning
(activity resources) of a person and the environ-
mental demands (activity norms) of a setting and
provides some clues as to why elders might seek
out or avoid settings with a given age composi-
tion. Age-integrated settings have high activity
norms, that is, expectations for a wide variety of
activities, while age-segregated settings have low
activity norms. Older adults with high activity re-
sources (health, money, social relations, social
support, physical mobility) would feel comfort-
able in a setting with high activity norms but
bored in one with low activity norms. Similarly,
older adults with low activity resources would
feel overwhelmed in a setting with high activity
norms but comfortable in one with low activity
norms. This model assumes that old persons liv-
ing in either setting restrict their activities to that
setting, which is clearly not the case. Elders living

in age-integrated settings often form age-based
subgroups, and many elders living in retirement
communities have far-reaching ties beyond their
housing environment.

Critics of age-segregated settings for older
adults argue that such arrangements reflect the
profound agism of our society, which pushes el-
ders out of the mainstream of society and causes
them to retreat into safe havens, thus isolating
them from the rest of society, depriving them of
community, preventing them from sharing their
skills and wisdom, causing them to lead sad and
lonely lives with low morale and no purpose, dis-
couraging them from interacting with young
people, and accelerating their mental and physi-
cal decline.

Such assertions reflect uninformed prejudice
and ignorance of the empirical evidence. Most
older persons living in age-segregated settings
experience none of these problems. In some
sense, many experience the best of two worlds:
continued contact with the ‘‘outside world’’ and
the benefits of living in a community of persons
who have many other things than age in com-
mon. Age-segregated housing environments are
most successful when their residents come from
similar backgrounds and have had similar life ex-
periences. For example, Arlie Hochschild’s eth-
nography of Merrill Court, a congregate housing
complex for working class widows, is one of many
accounts we have of such settings. Hochschild’s
study revealed Merrill Court as offering its resi-
dents many opportunities for community cre-
ation: a rich life of social relations, subgroup
formation, continued adherence to the work
ethic, shared reminiscence, the freedom of jok-
ing about their own aging and impending death
as well as continued contact with family and
friends outside of Merrill Court.

All age-segregated settings provide opportu-
nities for activities, and many are increasingly in-
corporating the concept of wellness, which
encompasses physical functioning, and psycho-
logical, emotional, and spiritual well-being. The
presence of age-mates mitigates the suffering
caused by some of the losses associated with
aging. Elders within age-segregated communi-
ties of all types develop networks of informal sup-
port. Continuing care retirement communities
attract active and well elders who do not end
their vital engagement in the community at
large. Many find meaning in volunteering, trav-
el, and continued involvement in political activi-
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ties and civic matters. Early literature on the
subject suggested that one of the attractions of
retirement communities was that they allowed el-
ders to escape from the world of the work ethic
and to pursue leisure activities without being
criticized. Subsequent research has shown that
there are many other motivating factors for such
a move, the most important one being the assur-
ance of long-term care down the road.

Of course, service-rich age-segregated set-
tings will have a considerable number of elders
in ill or declining health. It would be absurd to
suggest, as some early critics have done (Mum-
ford), that age segregation accelerated such de-
cline. Anticipation of and preparation for the
need for care is one major reason older persons
move to age-segregated settings. Similarly,
studies comparing residents in age-segregated
and age-integrated settings on such variables as
social cognition (Cohen, Bearison, and Muller)
or emotional closeness (Adams) hardly warrant
the conclusion that any observed differences are
the result of the setting rather than of a variety
of individual attributes.

Age-segregated settings bestow on residents
a sense of security and a lessened fear of crime,
although age segregation by itself is no guaran-
tee for safety. A very visible concentration of el-
ders may actually invite attacks on persons
considered easy victims if the housing is located
in an unsafe neighborhood. Another benefit of
age-segregated living is elders’ ability to talk
about and even prepare for death in the compa-
ny of age-mates. On the physical-practical side,
such settings offer an array of services and ame-
nities all in one place—transportation, social ac-
tivities, physical exercise, religious services,
chore services, health care—that would be diffi-
cult and costly to obtain by frail elders in the
community. Residents in such settings also look
out for each other, and many derive a sense of
well-being by helping frailer residents.

Types of age-segregated housing

One way of exploring the advantages and
disadvantages of age-segregated housing is to ask
who moves to such settings and why. A brief
overview of the array of housing options for
older adults will make it clear that the age struc-
ture of a setting is probably not the only consid-
eration elders take into account when they
choose among the many options available on the
housing market. Resources and preferences

(health, functional abilities, economic resources,
informal support, embeddedness in community)
and housing characteristics (availability, location,
cost, amenities) are as important as age. One
could even argue that for some older adults’ age
segregation is the accidental result of having
opted for a number of amenities—most often the
assurance of nursing care in the future—that
happen to attract other older adults.

The continuum of housing options for older
adults is most often described in terms of levels
of independence, ranging from independent
households at one end to nursing homes at the
other end of the continuum, with each offering
different levels of supportive services (Atchley,
1999). This difference in supportive services is
reflected in the definition of three categories of
retirement housing: age-segregated communi-
ties for active retirees with minimal or no ser-
vices; congregate housing with a service package
that most typically includes meals and socializa-
tion; and life care communities offering exten-
sive long-term care (Stockman and Fletcher).
Settings vary also in their willingness to accom-
modate residents’ increasing frailty and thus
allow them to age in place (Tilson).

Another important distinction is that be-
tween publicly and privately sponsored settings.
Recent developments in the market for senior
housing have largely been limited to the private
sector while already inadequate public housing
programs have experienced even greater losses,
much to the detriment of poor elders who have
few real choices amid the proliferating array of
new options in senior housing (Golant, 1992).
Among the five major types of affordable hous-
ing identified by Golant, low-rent apartment
projects, either with or without some congregate
services, are low-income elders’ only age-
segregated housing option. The demand for
such housing vastly exceeds the supply and has
resulted in long waiting lists of eligible elders
who have few other options. Finally, there is the
distinction between planned and naturally oc-
curring (Hunt and Ross) or de facto age-
segregated settings (Golant). While the former
are quite visible and receive most of the publicity,
the latter are evolving slowly and often imper-
ceptibly in many places throughout the United
States, shaped by demographic forces such as
out-migration of the young, elders choosing to
age in place or moving into apartment complex-
es where many older adults already reside
(Sykes), and by other push and pull factors such
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as proximity to friends, physical features of the
building, and increasing dissatisfaction with pre-
vious housing (Hunt and Ross).

Settings designed for active and indepen-
dent retirees include continuing care retirement
communities (CCRCs), retirement villages, and
retirement towns of varying sizes, with a selection
of housing type and cost. Settings designed for
frail elders include a number of types of congre-
gate housing variously described as board and
care homes, group homes, personal care homes,
or adult care facilities, many of which provide
adult care services in a home-like setting at rela-
tively low cost. The recently developed concept
of assisted living facilities is rapidly gaining in
popularity. Designed for elders of varying levels
of frailty, such facilities provide the level of care
that meets individual needs short of continuous
nursing care.

Future trends in senior housing

It is uncertain how the aging baby boomers
will affect the housing market, given analysts’
conflicting views of boomers’ levels of savings
and debts (Benjamin and Anikeeff). Demand for
specific types of senior housing will vary by age,
as it does now, with young, well, active, and most-
ly married elders opting for retirement commu-
nities and frail elders seeking more service-rich
environments. During the first two decades of
the twenty-first century, assisted living facilities
will experience the largest growth in demand
(Edelstein and Lacayo). Need or desire for care
is the first and major housing decision elders
have to make before they select a specific type of
housing. This second decision will depend on a
number of economic, demographic, sociological,
and health factors. Edelstein and Lacayo predict
that while up until 2020, the senior housing de-
mand will grow considerably, there will be a shift
from ‘‘intensive personal service [to] less person-
al-intensive congregate care and assisted living
housing types’’ (p. 215). Growing attention to de-
sign issues exemplified by the concept of univer-
sal design and home modification, combined
with a proliferation of in-home services, may
widen elders’ housing choices (Lanspery and
Hyde). As in the past, preference for age-
segregated or age-integrated settings will be one
of many considerations entering into older
adults’ housing decisions.

LISA GROGER

See also AGE INTEGRATION AND AGE SEGREGATION; CON-

TINUING CARE RETIREMENT COMMUNITIES; LONG-TERM

CARE; RETIREMENT COMMUNITIES.
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HOUSING: ALTERNATIVE
OPTIONS

A long time ago a wise woman said, ‘‘Every-
body needs a place to stay.’’ That includes the el-
derly members of society. Housing for older
people is often ill defined and poorly under-
stood; most people think of high-rise buildings
or subsidized projects that older people move
into when their neighborhoods are lost to urban
development. In reality, there exists great diver-
sity among senior housing arrangements, ex-
tending from privately owned dwellings and age-
segregated housing to mobile home parks,
retirement villages, congregate housing retire-
ment hotels, granny flats, single room occupan-
cies (SROs) and homelessness by choice or
necessity. These alternatives are grouped into
three main categories: (1) nonplanned or ordi-
nary housing owned or rented by older people,
accommodating 90 percent of the elder popula-
tion; (2) specialized housing, accommodating 4
percent; and (3) nursing homes, accommodating
5 percent of the frail elderly.

Aging in one’s own home

In 1994 there were 20.8 million U.S. house-
holds headed by older persons; 78 percent were
homeowners and 22 percent were renters. Older
males and married couples were more likely to

be owners (86 percent) than were older females
(67 percent). Home owners without mortgage
payments spent 16 percent of their monthly in-
comes on housing in 1993, compared with 29
percent for those with mortgage payments. Own-
ing a home provides by far the least expensive
housing for most elderly, particularly for those
whose homes are mortgage-free or close to being
paid for. Staying in one’s own home is the pre-
ferred alternative for the majority of older
adults, provided that the neighborhood remains
free of social and environmental deterioration.

Most of the recent literature referring to
older community residents aging in place concen-
trates on the poor elderly who are low-income
home owners, or renters, or who live in publicly
subsidized housing. The greater number of older
people who are aging in place do not fall into
these categories, but live in diverse types of struc-
tures in varied physical settings. An emerging so-
cial policy aimed at helping older persons remain
in their current housing as long as possible is a
further component of the choice to age in place.

In order to meet the ever increasing needs
of older persons who are aging in place, an array
of community services developed during the
1980s and 1990s. The public sector invested
huge amounts of funds to deliver health and so-
cial services to eligible community residents, and
private, fee-for-service enterprises cater to those
who can afford to pay.

Renting

In 1995 the Public Policy Institute reported
that only 1.9 million vacant rental units had rent
low enough to be affordable for the 5.1 million
poor renters. The federal government defines
expenditures for housing that exceed 30 percent
of income as excessive; 71 percent of poor house-
holds experience excessive housing cost burdens.
(Poor households includes owners and renters.)
About 40 percent of the older poor households
spend half or more of their income on housing.
The incidence of excessive housing cost is partic-
ularly high among those age seventy-five and
above and among older women living alone.
Renters are particularly affected by excessive
housing costs: 77 percent of older renters spend
more than 30 percent of their income on hous-
ing.

Because older renters have few opportuni-
ties to raise their incomes through employment
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and because poverty in old age is more likely to
be permanent, it appears that there will be a con-
tinued need for housing assistance. In 1999 al-
most one million older renters with worst-case
needs did not receive any housing assistance.
Worst-case households are those whose incomes
are below 50 percent of the area median and who
pay more than 50 percent of their income for
rent, or who occupy substandard housing, or are
displaced involuntarily. The incidence of worst
case housing is highest among the oldest and
youngest renter households, and they must wait
for several years for housing assistance.

Shared housing

Shared housing can be best defined as facili-
ties accommodating at least two unrelated indi-
viduals, at least one of whom is over sixty years
of age, and in which common living spaces are
shared. It is a program that targets single- and
multifamily homes and adapts them for elderly
residents. The typical number of elderly is three
or four. The most easily recognized benefit of
shared housing is that of companionship. It is
also a means of keeping the elderly in their own
homes while helping to provide them with the
economic means to maintain there.

Shared housing may be forbidden by zoning
laws in some suburban communities, especially
wealthy ones. Often, however, local housing au-
thorities promote shared housing by matching
applicants.

Benefits include decreasing loneliness, main-
taining the helping role, saving money through
shared costs, having a greater sense of security,
avoiding institutionalization, providing an alter-
native to living with children, and maintaining
normal neighborhood living and freedom of ac-
tivities.

Mobile homes

According to the U.S. Census, over two mil-
lion persons age sixty-five and older lived in
manufactured housing. This housing alternative
is an important source of affordable housing for
older Americans. On the average, mobile homes
cost less than $35,000; more than half of them
are bought by middle-aged and younger persons
who grow older in these homes.

According to the 1999 AARP survey of mo-
bile homes, there are critical deficiencies in the

construction of manufactured housing. Strict
housing and safety standards have existed since
1974 but have not been enforced by HUD. The
AARP survey found that 77 percent of homeown-
ers reported problems with the construction or
installation of their homes, and 57 percent re-
ported more than one problem. Even though 95
percent of the homes were covered under war-
ranty, only 35 percent of the deficiencies were re-
paired.

In spite of the ongoing problems mobile
home owners encounter with maintaining their
homes, 80 percent expressed high levels of satis-
faction with their living arrangements, and they
planned to age in place.

Elder cottage housing opportunities

Elder cottage housing opportunities, or
ECHO (also called granny flats and modular
housing) are movable trailer houses that can be
attached to existing homes and removed when
no longer needed. The Administration on Aging
renamed these accessory units in 1998. The con-
cept originated in the state of Victoria, Australia,
in 1972, traveled to the Scandinavian countries,
and then to Canada (in the 1980s) and the Unit-
ed States (by the 1990s).

These units are designed to meet the physi-
cal needs of the elderly and provide the opportu-
nity for them to live independently or semi-
independently, but still be near family or friends.
Although usually installed on the property of
adult children, ECHO units can also be used to
form housing clusters for the elderly on small
tracts of land that are leased by nonprofit corpo-
rations or local housing authorities.

The major barriers to the development of
this form of housing are rigid zoning laws, lack
of public information, and concern about de-
creases in neighborhood property values.

Despite attention from the media and from
housing professionals, granny flats have been
successful only in part. Use and acceptance have
been greater in other countries than in the Unit-
ed States. It is possible that the concept will be-
come more agreeable to Americans as the
proportion of elderly persons increases to an ex-
pected 20 percent of the population by 2030.

Single-room occupancies

A type of housing that has long been an im-
portant source of affordable housing is the sin-
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gle-room occupancy (SRO). The term single
room occupancy describes not only the structure
but also the common lifestyle characteristics of
the residents. SRO units differ depending on the
structures where the rooms are located: they may
be rented in a rooming house or an old hotel,
with or without shared kitchen and bath facili-
ties, or they may be rented in a single-family
structure.

By a 1987 estimate, four hundred thousand
elderly individuals lived in SROs nationwide.
Single elderly often face housing problems more
difficult than those faced by the elderly in fami-
lies; they are likely to live in rental housing, and
a disproportionate number are poor. They face
a risk of social isolation after the roles and re-
sponsibilities of the workplace are no longer part
of their lives. Their lower incomes are more often
compounded by lack of an assets cushion in the
form of home equity, and they have no spouse
helper available if they become impaired.

The SRO is an acceptable part of the housing
stock. Generally inexpensive, it is one option for
the community’s very poor, unattached citizens,
who include a disproportionate number of the
elderly. SRO does not constitute planned hous-
ing for the elderly in the same sense that continu-
ing care retirement centers serving the more
affluent do.

A related option for those with more income
is the retirement hotel, which can be inexpen-
sive, expensive, or in between. Some older hotels
in central cities specialize as senior citizens’ hotels
in order to maintain reasonable occupancy. In
some cases, meals and a few organized activities
(e.g., bingo and cards) are provided. The hotels
are particularly appropriate for self-reliant el-
derly who wish to continue an independent life-
style with the amenities of a city—including
public transportation—but without the responsi-
bilities of housekeeping.

Continuing care retirement communities

Continuing care retirement communities
(CCRC), also referred to as life-care communi-
ties, are planned communities that combine
housing and a range of services (including inde-
pendent living, assisted living, and nursing home
care), and serve primarily the middle- and
upper-middle-class elderly. There were close to
2,000 CCRCs, housing some four hundred thou-
sand to five hundred thousand residents, operat-
ing in the United States at the end of the 1990s.

Nearly all CCRCs charge an entry fee plus a
monthly fee, a structure which appeals to facility
operators because it links revenue to the resi-
dent’s longevity as well as to the rate of inflation.
There are two basic types of contracts. An all-
inclusive plan provides an independent living
unit, residential services, amenities, health-
related services, and long-term nursing care in
return for a specific price (paid as entry fee plus
monthly payments). A fee-for-service plan pro-
vides an independent living unit, residential ser-
vices, and amenities. It guarantees access to
nursing care—for which residents pay a per
diem rate, except for minimal services such as
twenty-four-hour emergency care. Between
these two plans are various other arrangements
known as modified plans.

Besides possessing educational and econom-
ic advantages, CCRC residents represent a rela-
tively healthy segment of the older age group.
This is not surprising, because CCRCs have
health status entrance requirements for persons
applying for independent living units.

Homelessness

The homeless are defined as persons lacking
a permanent residence. Their accommodations
at night may be a public or private shelter or a
place not intended to be a shelter, such as a train
station. Nationwide, 6 percent of homeless peo-
ple are between fifty-five and sixty-four years of
age, and 2 percent are sixty-five or older.

Most homeless elderly have an unstable resi-
dential history over a period of years. The major-
ity of homeless elderly are males who have
experienced lifetime alcohol abuse, lived alone,
had cognitive problems, moved from shelter to
shelter, and refused to seek institutionalization.
Even if placement in a nursing home would im-
prove their lives, they are unwilling to seek help
from traditional health and social service agen-
cies. Homeless older people are likely to remain
on the streets and continue their lifestyle.
Whether by choice or by necessity, homelessness
for these elderly persons is a fact of life, and so
far society has not found another housing alter-
native for them.

Although the housing alternatives described
above are available to older people and persons
with disabilities, the choice of any one of them
depends largely on affordability, willingness to
relocate, physical and mental functioning, socio-
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economic status, race, and gender. If the present
trend continues, even more diverse alternatives
will have to be developed to accommodate indi-
vidual income levels and lifestyle choices of the
future aging population. The new demographics
will likely force the public and private sectors to
cooperate and develop housing alternatives until
the ultimate goal of community living is achieved
and institutions become the last alternative living
arrangement for older Americans.

BÉLA JOHN BOGNÁR

See also CONTINUING CARE RETIREMENT COMMUNITIES;
HOMELESSNESS; HOUSING; LONG-TERM CARE.
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HOUSING AND
TECHNOLOGY

Anticipating the future needs of older
adults

Predicting the future of technology is very
similar to predicting the weather. The further
forward in time one speculates about technologi-
cal developments, the less reliable those predic-
tions will be. There are lessons to be learned in
this regard from those who looked forward from

the nineteenth century into the twentieth. Rail-
roads, mass public transportation within cities,
and huge steamships were all technological mar-
vels that were the basis for predictions about the
future of technology into the twentieth century
and beyond. However, under pressure from the
emerging automobile companies, urban public
transportation was largely relegated to bus tran-
sit in most cities. Automobiles supplanted rail-
roads and the urban public transit systems of
America by the 1930s, owing to preferences for
personal transportation. America’s railroad sys-
tem is a very efficient method for hauling freight,
but it carries very few passengers today. After nu-
merous catastrophes at sea and the advent of air
travel, steamships disappeared as a major inter-
continental conveyance, and the largest moving
objects ever built by man became recreational
cruise ships by the 1970s.

On the other hand, the computer, a device
that was a laboratory oddity built by the U.S.
armed services in the 1940s, was transformed
into one of the most significant consumer and
business products ever devised, and no one pre-
dicted the emergence of the Internet from an-
other defense department technology, a form of
communications called Arpanet. Initially, Arpanet
electronic communications was devised to pro-
vide a means of emergency connectivity between
defense department installations if other forms
of communication were cut or out of service in
time of war. The use of Arpanet for personal
communications, and its extension to university
campuses, led to today’s Internet. The Internet
was never, in fact, invented, it evolved. Looking
backward into the past, the reliability of technol-
ogy prediction has been uneven—akin to driving
an automobile into the future by looking only
into the rearview mirror.

The level of reliability for predicting what
might be available to serve the needs of older
adults has been very high, however, at least for
predictions of up to ten years away. It is difficult,
however, to accurately envision the technologies
the world will have at its disposal when the popu-
lation of older adults peaks at midcentury. One
very interesting aspect of all the technology that
is either under development or can be envi-
sioned is that it will depend upon energy to run.
Ever-increasing applications of technology in the
home will use increasing amounts of electrical
and other forms of energy. This has important
consequences for older adults who purchased
their homes while working and are now balanc-
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ing energy costs against health care require-
ments. Fortunately, most predictions foresee a
world requiring products with lower power utili-
zation requirements and homes that should be
able to shift between energy from a grid and
some level of naturally generated power, such as
solar or wind.

The automobile can be seen as an extension
of the home, and it is a very important part of the
lives of older adults. It is unlikely that the auto-
mobile will disappear as a major form of convey-
ance, as the horse did in the early twentieth
century. It is more likely that the use of motor ve-
hicles as personal transportation will continue at
least through 2050. It is also likely that the auto-
mobile will become more efficient through the
use of alternative fuels, otherwise they will be-
come useless as oil supplies become unavailable.
Hybrid engines, combining gasoline and electric
energy, are already in production, and it is likely
that their adoption will be rapid within the first
decade of the twenty-first century.

There is a connection that must be made be-
tween population trends and the evolution of
technology that should, and must, meet human
needs. There is virtual certainty about the inexo-
rable growth of the population of older adults
well into midcentury. According to census data,
the inexorable growth of the total population of
the United States will result in an unprecedented
50 percent increase in population between 2000
and 2055. Significantly, this population will be
living largely near urban centers which will affect
the type, density, and life-long requirements for
housing. The fastest growing segment of this
population is, and will continue to be, people
over the age of sixty-five, with an increase of over
26 million people in this age group between 2000
and 2030. The profile of this population is also
increasing in its diversity, becoming more multi-
racial, multi-ethnic, and multilingual.

Each generation or cohort of aging individu-
als reaching older adulthood will also bring their
experience, education, lifestyle, human associa-
tions and connections, and their needs and de-
sires with them as they age. Computerphobia,
and technophobia in general, will eventually
evaporate, even if it remains in the post–World
War II generation. Indeed, discretionary income
among older adults is generally high, and hous-
ing purchases of single-family dwellings at the
upper end of the price spectrum is, and will re-
main, a purchase made mainly by older adults.

With those housing purchases come all of the op-
portunities for technology; both that which is
part of the original purchase and that acquired
after purchase. Technology and affluence go
hand-in-hand. The acquisition of goods and ser-
vices, however, is made by older adults only if
they meet certain lifestyle requirements.

Have the product development professions,
technology innovators, and the homebuilders
begun to anticipate new markets for houses, con-
sumer products, and technologies? Those who
generate technology have begun, albeit late in
the game, to see the demographic changes that
are coming, and they have established a variety
of approaches to make their product develop-
ment efforts inclusive. Universal design is an ap-
proach that recognizes the diversity of the world
population. This philosophy of designing en-
compasses the diversity brought about by recog-
nizing aging, the expansion of the racial and
ethnic base, and the increasing prevalence of in-
dividuals with both moderate and severe disabili-
ties, in the population (Covington and Hannah).
Another philosophy of design is referred to as
transgenerational design (Pirkl). Transgenerational
design extends the human factors associated with
product development to include characteristics
of normal age related change. Theoretically, in-
clusiveness of this kind offsets disability. In both
philosophic approaches, disability can be mea-
sured as the difference between a person’s ability
to cope with his or her environment with and
without the support of technology. For many
older adults, technology can be the difference be-
tween continuous participation in all forms of ac-
tivity or exclusion from the spectrum of activities
that give meaning and enhance and invigorate
all people throughout life.

The federal government has recognized uni-
versal design as a theme for additions to civil
rights legislation and is creating law parallel to
the response from the technology producers and
the design and engineering communities. The
Rehabilitation Act of 1990, Section 508, and the
new Information Technology Act of 2001 (in ef-
fect in June of 2001) Section 255, both mandate
the development of universal products for all
communications technology—including hard-
ware and software products, Internet web sites,
media productions, etc. Inclusiveness has be-
come a watchword of a movement to extend ac-
cessibility to all (Hypponen). The focus on needs
of the technology user is called human centered de-
sign within the manufacturing industry. Used as
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a general reference in the development of tech-
nology, human centering is another way to state
that all technology and its manifestation in prod-
ucts can only be effective in the future if they re-
spond to a broadening base of human
capabilities and characteristics. Recognizing this
diversity means attempting to understand differ-
ing needs and differing human capabilities and
characteristics.

Technology trends

Matching technology trends to the wide
range of human capabilities and characteristics
may be an easier prospect than one would initial-
ly think. An important trend is the movement in
industrial production from mass production to
mass customization. By the 1960s, American in-
dustry was responding to a theoretically homo-
geneous population with massive quantities of
individual product technologies. A mass-
production line has little variability, however,
and efforts to market such technologies requires
a focused approach defining the American popu-
lation in terms of limited stereotypes. Running
parallel to the increasing diversity of the popula-
tion, automated, robotic, and computer-
controlled machining and manufacturing permit
single production lines to produce as many as
three hundred different products. In this way,
smaller quantities of goods can be produced
profitably, permitting the manufacturer to ad-
dress diverse consumer needs. Additionally,
manufacturing has moved from stockpiling
goods in an inventory that must be sold over time
to a form of production called just-in-time produc-
tion, in which goods are produced only as they
are required. Older Americans are more diver-
gent in their characteristics than are younger
adults. If housing, building products, appliances,
and consumer products are going to be success-
ful, they must address varying individual re-
quirements—and do so quickly. Emerging
production technologies and methods for prod-
uct distribution are at hand that will address the
new trend toward mass customization.

One of the most significant technologies re-
lated to this form of production may soon be seen
in the apparel industry. As of 2001, several man-
ufacturers of full-body scanning devices were
planning to launch their technologies. This tech-
nology will make it possible to manufacture
clothing within days of a person being measured
by a computer-controlled imaging system. Vari-

ous forms of full-body scanning technology pres-
ently exist, including laser-light, photo-optical,
and holographic scanning. Since the technology
is just emerging, advances are rapid and prices
are dropping. So-called scanning salons have ap-
peared in California and are in use by the ca-
talogue distribution company Lands End. The
scanning process takes seconds, and automatic
computer-driven software determines the mea-
surements required for a specific garment. The
data are transferred to computer-controlled pat-
tern and fabric cutters, and custom-fitted cloth-
ing is returned to the consumer in a matter of
days. It is possible to speculate that such technol-
ogy could eventually drop in price and increase
in resolution, speed, and capacity to the point
where it will become a built-in part of a dressing
room in the home. Scanning will permit all cloth-
ing to be accurately tailored to fit any individual,
and scanning on a continuous basis will permit
accurate sizing as people change through time.

This technology has applications well beyond
the provision of clothing. It can also be used to
monitor overall healthfulness and the effective-
ness of a person’s diet. Body conformation and
composition, differences in body shape over
time, even determining measurements of static
positioning and reach could be important aspects
of determining early onset of osteoarthritis and
osteoporosis. Indeed, full-body scanning could
revolutionize the design and development of fur-
niture, automobile interiors, and other products
where fit is critical for support, healthfulness,
and comfort.

With regard to overall trends in technology
development, it is important to understand that
technology development at the beginning of the
twenty-first century shows no sign of reaching a
plateau. There are more individuals and organi-
zations than ever before generating technology
and instantaneously sharing information about
what they create. The combination of expanded
technology generation and worldwide electronic
communication has accelerated the rate at which
technology can advance. Innovation and infor-
mation can be dispersed on a global scale.

One source on innovation and technology
trends is the Battelle Memorial Institute, an in-
dependent laboratory for technology develop-
ment in numerous areas of activity, including
energy supply, transportation, housing, and con-
sumer product development. Battelle has issued
forecasts of technology development, many of
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which will directly impact the home environment
and the lives of older adults. They include wear-
able, voice-actuated microcomputers and the in-
tegration of sensor systems in the home and in
appliances permitting communication between
people and technology, and between products.
Battelle also predicts important advances in en-
ergy and alternative fuels, such as fuel-cell devel-
opment and alternative power sources for home
environmental heating, ventilation, and air con-
ditioning, as well as many more manifestations of
current technologies—and new ones just ahead.

On the immediate horizon are many forms
of wireless, miniaturized, interactive computer
technologies that will be worn by a person rather
than sit on a desktop. Computer sensors com-
bined with a fitted garment called the Smartshirt
is a next step in continuous monitoring of vital
health signs in and away from the home. Smart
clothing is being developed for the armed ser-
vices to monitor the condition of armed-services
personnel operating in battlefield conditions. An
array of computer-controlled sensors imbedded
in a T-shirt will provide continuous information
on vital signs. If wounded, the smart clothing will
provide data on the wound to a base station so
that medical personnel will be adequately pre-
pared to deal with the trauma once in the field.

Applications of this technology for civilian
use and health care are already underway at the
Georgia Institute of Technology. Older Ameri-
cans, especially those enduring the long-term ef-
fects of heart disease and other cardiovascular
problems will be among the first to benefit from
this technology. Wireless communications will
permit continuous monitoring of an individual’s
condition, including location, by a home comput-
er. The base station in the home will automatical-
ly signal either the individual or a health care
professional if any change, especially an injuri-
ous or life threatening change, takes place. Since
voice input of data and synthetic voice output
from computers is already at hand, the technolo-
gy will be interactive in the most user-friendly
way possible. Other means of communicating a
condition will be possible for the deaf and hear-
ing impaired.

Advanced residential technology—the
house that learns

The instantaneous communication of infor-
mation immediately begs questions of security
and privacy. These issues are genuine and pro-

found. Setting privacy issues aside, the benefits
of nonintrusive continuous monitoring technolo-
gies are clear. Wearable, wireless, miniaturized
computer technologies actuated by voice that
permit sensor-detected organic changes or self-
initiated body and vital-function scans allow the
creation of a dramatic change in the dynamic of
health care and extended independence. Cloth-
ing that is fit-mapped to the individual, contain-
ing an array of sensors that are tracked from
home computing systems, will alter the long-
term prognosis for extended independence
among older adults.

Technology for monitoring the individual is
already moving forward. Another step in the
process is the elimination of hard-wired home
electronics and the development of invisible
technologies that not only monitor the individual
but also control and regulate the home environ-
ment in response to individual needs. Heating,
ventilation, and air conditioning systems will be-
come both smart and aware, sensing individual
changes and conditioning air through antibac-
terial filters. Antibacterial impregnations of car-
peting have been available for over thirty years.
The next step will be wall, floor, and ceiling sur-
face treatments that are antiallergenic and anti-
bacterial.

Gardening is an important activity among
older adults, but asthma and other allergic reac-
tions to both lawn and garden flora, and also to
chemical treatments of lawns and gardens, can
inhibit continuous gardening as susceptibility to
allergic conditions increases. There is the possi-
bility of the development of genetically engi-
neered lawn and garden products that eliminate
both the sources of allergy and the need for
chemical treatments.

The major change on the horizon for the
home environment is the development of invisi-
ble products and technologies. The development
of communications between the home and the
homeowner, and also between product technolo-
gies, with no interface except awareness, gives rise
to a fundamental change in the way everyone in-
teracts with their built environment. An aware
house has been built at the Georgia Institute of
Technology. It is fitted with nonobtrusive elec-
tronic monitoring devices that allows the home,
through its computer technology, to sense the
behaviors and patterns of the daily lives of indi-
vidual adults. There are imaging devices im-
planted in the walls and ceiling, as well as worn
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on a person’s body, that can observe daily rou-
tines, and the performance of tasks, and even
learn to read gestures. One important area of the
research is an attempt to understand changes in
memory through observation of individual task
performance. Specific experimentation is under-
way that will have older adults performing
household tasks such as food preparation while
there are intrusions of other adults during the
process. By interfering with the performance of
tasks, the focus required through short-term
memory can be monitored. This awareness may
render clues about the early onset of short-term
memory loss and early onset of dementia. Know-
ing the patterns of an individual and monitoring
the changes that occur over time may give rise to
the interventions necessary to offset confusion
and withdrawal. The goal becomes provision of
subtle and progressive supports, technological as
well as through the intervention of others, that
will sustain an individual’s ability to remain in his
or her own home for as long as possible.

Transfer of this level of technology to appli-
cations in the realm of housing production is
likely several years, if not decades, off. This re-
search, using nonobtrusive computer-controlled
monitoring, has just begun. However, the impli-
cations for future home development are clear.
The technology is currently available, and will
improve over time, that will not only permit
monitoring of the physiological status of an indi-
vidual, but will also permit observation and
knowledge of the psychological, cognitive, and
behavioral health of an individual. These devel-
opments are specifically directed at understand-
ing older adults and providing support to aging
in place.

Retirement, work, education, and leisure

Working at home is now a reality for a sub-
stantial number of Americans. The home office,
with its computer, facsimile machine, and tele-
phone, is now a definitive part of the household
environment. The relationship between work
and retirement is variable and flexible. Retire-
ment for many may occur more than once or
twice, and many that have left careers are at least
partially employed. Clearly, new generations of
older Americans can anticipate longer careers,
several forms of employment, more changes of
career, and intermittent work roles mixed with
periods of retirement. This is a very different pic-
ture from the image of a person working for one

company for three decades, being given a gold
watch, and picking up a fishing pole with no
thought of continuing in any form of active em-
ployment. Older adults in the twenty-first centu-
ry may experience a much later onset of formal
retirement and never be fully removed from the
workforce until health changes alter their ability
to continue working. The home office will grow
in importance as this societal change inexorably
moves forward. Many professional women will
experience the ebb and flow of work, family, and
retirement—all related to the options afforded
through the home office.

The home is also becoming a primary loca-
tion for education. America is at the beginning of
a new age of life-long learning. The University of
Phoenix has been among the leading institutions
offering distance education and degree pro-
grams to a global student body. Before the end
of the first decade of the twenty-first century,
many institutions of higher education will be of-
fering courses to more students off-campus than
are residents in dormitories on campus. The
home is also a learning center for a growing
number of older Americans. They may become
involved in educational programs for intellectual
stimulation, but many will be involved in degree
programs through distance education.

Asynchronous education is the term applied to
self-learning at one’s own pace. Once again, com-
puting permits an extension of many forms of
learning without the presence of teachers. The
classroom of the future may well be a large flat
screen connected to a robust home-computing
system that connects students all over the world.
Windowing onscreen will allow real-time discus-
sion. Instantaneous translations will permit a his-
tory teacher in India to offer a history course to
a class of young and old students on campuses,
at other locations, and in their own homes.
Broadband technology will provide the teacher
(and the student) the ability to call up still photo-
graphic visual materials and streaming video in
electronic form. After the lecture, course notes,
the lecture itself, and support materials will be
available on an on-call basis. Indeed, the class it-
self will likely be prerecorded for logging on at
any time, with prescribed times for exchanges
with the teacher. It may not be possible to tell the
difference between much of what will become
available in the form of educational materials, ac-
tual courses, and entertainment. There are a va-
riety of terms now applied to these mixed forms
of presentation, including infotainment and
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edutainment. The presence of computer technolo-
gy has already changed the classroom and the
approach to teaching almost every subject.

For older adults, the implications of these
changes in education, work, and entertainment
may blur the distinction between activities. It will
also be a means for continuous involvement and
intellectual stimulation that could have a benefi-
cial effect upon well-being and health and well-
ness. Computing could be used to support
memory as well as continuing education. Repeti-
tion requires patience on the part of a teacher,
but a computer doesn’t care and can be called
upon to repeat information continuously.

Home technologies and daily life

Imaginative films have depicted many forms
of robotic assistance, most of them anthropomor-
phic in character, conducting household chores.
This represents the visible technology that is less
likely in the future, unless preferences among
American consumers call for a walking, talking
robot with a name. The 1999 film, Bicentennial
Man, featuring the noted actor and comedian
Robin Williams, explores a well-worn (some
might argue threadbare) theme in movie making
about such anthropomorphic robots. In actuali-
ty, robotic assistance in the performance of tasks
is more likely to be dispersed among product
technologies and appliances in areas such as lawn
care, household surface cleaning, cooking, and
home maintenance. The house will be aware,
and the products within the house will be smart
and able to communicate. Computer technolo-
gies imbedded within food-storage containment
areas and refrigeration units will be able to read
bar-coded supplies, determine dates of expira-
tion, alert the homeowner about potential spoil-
age, and even communicate alternative menus to
electronic display units or voice output devices.
Smart appliances will augment the preparation
of food by sensing the degree of cooking comple-
tion. Recycling in the kitchen will be accom-
plished with the assistance of trash sorting and
compacting units. Water quality will be continu-
ously monitored, as will all of the systems of the
home, through on-call maintenance and service
programs that will enhance the overall healthful-
ness of the home environment. Virtually all of
this technology is at hand, and applications will
soon emerge in the marketplace.

For older adults, the acquisition, monitoring,
and use of medications is of great importance.

Medication containment units will be available
that will not only keep track of quantities, but will
also read bar-coded information provided with
the medication and provide appropriate remind-
ers to the resident about medication intervals
and dosage. Detoxification from drug interac-
tions is a widespread problem among older
adults. Technology applied to the appropriate
control and dispensing of medications will be of
great importance. Over time, these products can
become part of a system of health care that is sup-
ported by technology and a new form of health
care system that sustains individual indepen-
dence, helps control the costs of health care
through emphasis on awareness and preventa-
tive measures, and provides the appropriate in-
terventions only when necessary.

Conclusions

Of the many assumptions made in predicting
the future, one that is implied almost every time
the future of technology is discussed is that tech-
nology is beneficial. Technology is benign, and
the intention is to create benefit through the use
of technology. But, is more of it better than less?
In the end, older adults will choose what they
want and inform the world about technology’s vi-
ability and benefit. The unobtrusive characteris-
tic of the technology to come is most appealing.
However, its application and the interface with
people are clearly significant. A house that is con-
stantly attempting to communicate with its resi-
dent regardless of that individual’s receptivity or
desire to interact seems to be a future for domes-
tic living that few would care to contemplate. A
house that is a machine is also less than desirable.
Thoughtful integration of smart and aware tech-
nologies that also manifest sensitivity about the
user is the sort of quality that must be imparted
to a living space. Currently, computers display
none of this quality. Today, users are confronted
with computer crashes that signal fatal errors and
other admonitions as if the failings imbedded in
the complexity of the machine are somehow the
fault of the owner/operator. A house that is con-
tinually experiencing electronic crashes that
have the user both mystified and worried will be
unacceptable.

This phenomenon in computing systems is
addressed in the book The Humane Interface
(2000) by Jef Raskin. Raskin states that the future
relationship of advanced computing to the nov-
ice user must be one of a much more friendly in-
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terface; one that does not present complexity in
order to do the simplest operation. While the
technology is at hand, or nearly within our grasp,
to provide extended independence to older
adults, the difficulty in creating this sophisticated
home of the future does not lie in developing ca-
pacity, it is in making that capacity easily usable,
with seamless transitions of interface from per-
son to machine, machine to machine, and home
to homeowner. Quality of life has always been the
ultimate issue of aging. Americans will be spend-
ing more time in their lives as older adults than
they will in any other time of life. The potential
in the technological future of the home holds
great promise for sustaining quality as well as
maintaining independence.

JOSEPH A. KONCELIK

See also AGING IN PLACE; HOME ADAPTATION AND EQUIP-

MENT; HUMAN FACTORS; TECHNOLOGY.
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HUMAN FACTORS
Although most older people live active and

relatively healthy lives, increased age is associat-
ed with changes in certain abilities, such as vision,
hearing, and memory, that make it difficult for
some older people to perform tasks such as driv-
ing, using equipment such as computers, or re-
membering to take medications. Furthermore,

older people are more likely to suffer from some
type of chronic disease such as arthritis, high
blood pressure, or dementia. People with these
conditions often require assistance with basic ac-
tivities such as preparing meals, bathing, or find-
ing their way. Aging is also associated with
positive changes, such as increased wisdom,
knowledge, and experience, and thus older peo-
ple represent an extremely valuable resource to
the community, the workplace, and the family.
There are numerous examples, such as senior
mentoring, of how older adults continue to make
productive contributions to society.

The challenge confronting researchers, de-
signers, and policy makers is to develop strate-
gies to maximize the ability of older people to
reach their potential and remain healthy and
productive. In addition, strategies are needed to
help older people who are frail or disabled re-
ceive needed care and support. Human factors en-
gineering, the multidisciplinary science that
focuses on user-centered design, can make valu-
able contributions toward accommodating an
aging population and enhancing the lives of
older adults. Relevant applications of human fac-
tors include: housing design, transportation,
equipment and product design, and work

Human factors engineering

Human factors engineering is the study of
human beings and their interactions with prod-
ucts, environments, and equipment in the per-
formance of tasks and activities. The field of
human factors is interdisciplinary, encompassing
the disciplines of engineering, psychology, com-
puter science, physiology, and biomechanics.
The focus of human factors research is the study
of human capabilities, limitations, and character-
istics in relation to real world activities and sys-
tems. Relevant research projects might include
understanding the implications of age-related
changes in vision for the design of visual displays
or how age-related changes in memory impact
the ability of seniors to learn to use new technolo-
gies.

The objectives of humans factors are to im-
prove the fit between people and the designed
environment so that performance, safety, com-
fort, and user satisfaction are maximized. To
achieve these goals, human factors engineering
uses a systems approach to design, where the ca-
pabilities and limitations of the user are evaluat-
ed relative to the demands generated by
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products and tasks. An example of this approach
would be evaluating the force requirements nec-
essary to operate a hand control, such as door
knob, relative to the grasping and strength capa-
bilities of the intended user population.

The focus on user-centered design makes
human factors engineering a natural discipline
to address the problems of older adults and help
them retain and enjoy independence in their
later years. Using the techniques and methods of
human factors it is possible to understand the im-
pact of age-related changes in abilities on the
performance of everyday tasks and activities,
identify areas where problems and difficulties
arise, and discover solutions to address them.
These solutions might include redesign of equip-
ment or environments, interface design solu-
tions, training solutions, or suggestions for the
development of new products or technologies.

Areas in which human factors engineering
can be used to improve the lives of older people
include: mobility/transportation, living environ-
ments, and information technology (for a discus-
sion of health care applications see Czaja, 2000).

Mobility and transportation

It is fairly well known that many older peo-
ple, because of difficulty walking, using stairs,
driving, or using public transportation, have dif-
ficulty getting from place to place. Problems with
mobility often make it difficult for older people
to get to stores, banks, and physicians’ offices; to
participate in community activities; or to main-
tain contact with family and friends. These prob-
lems are exacerbated for older adults who live in
suburban or rural communities where public
transportation is often minimal or nonexistent
and driving is the only option. Driving is prob-
lematic for many older adults, making this a topic
of great interest to policy makers, researchers,
and the elderly themselves.

In this regard, issues related to the safety and
mobility of older drivers has received consider-
able attention within the human factors commu-
nity. This research has been directed toward
understanding the difficulties experienced by
older drivers and the reasons for these difficul-
ties, as well as identifying potential design solu-
tions. Several researchers have found that
problems with driving are related to deficits in vi-
sion and aspects of cognition (see Ball and Ows-
ley, 1991). It is also known that certain tasks,

such as left-hand turns, or certain environments,
such as driving in construction zones, are diffi-
cult for older people. Many older people also re-
port difficulty adjusting to changes in automobile
design.

Proven areas of effective intervention in-
clude redesign of roadway signs and warnings,
modifications in the design of the automobile,
and training. It has been shown, for example,
that providing older people with training on abil-
ities important to driving, such as visual atten-
tion, offers the potential of improving driving
performance. Strategies such as increasing the
contrast of roadway signs so that they are easier
to read or providing drivers with additional signs
about upcoming traffic or roadway demands can
also help enhance the safety of older drivers.

Other important areas of human factors
intervention include identifying alternative
solutions, such as modifications in public trans-
portation systems to make them more easily
available, so that the need for driving is reduced.
Older people commonly report problems using
buses or subways due to inefficient design. Com-
mon problems include difficulty getting on and
off, crowding, lack of security, and lack of avail-
ability of transportation systems. Other problems
relate to understanding schedules and maps.
Many of these problems are amenable to human
factors solutions.

Living environments

Another area where human factors engi-
neers can make important contributions is the
design of living environments. Contrary to popu-
lar belief, most older people live in the communi-
ty, either alone or with a relative. Many older
people also spend a great deal of time at home.
However, living at home is often challenging for
older adults, as they find it difficult to perform
tasks such as bathing, cooking, and cleaning. The
rate of home accidents is high among older peo-
ple. Problems with home activities and home
safety are often linked to inappropriate housing
design.

Falls among elderly people are common, and
in fact represent a frequent cause of accidental
injury and death. Furthermore, many older peo-
ple restrict their activities because of fear of fall-
ing. Reasons for falls among the elderly include
losses in vision, balance, and reaction time, and
changes in gait. Common locations or sources of
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falls include stairs and steps; bathtubs and show-
ers; ladders and stools; and tripping or slipping
on throw rugs, runners, or carpets. Understand-
ing the reasons for these falls will help uncover
design solutions. Many falls on stairways occur
because older people, due to declines in vision,
fail to perceive the first or last step. This problem
might be addressed by installation of more light-
ing in stairways and highlighting, through the
use of color, the beginning and ending of steps.
Handrails can also help remedy the problem. A
more radical solution is to design housing with-
out stairs, or to design in a way that minimizes
the need for people to go up and down stairs.
Strength and balance training has also been
shown to reduce the risk of falls among the elder-
ly and to reduce the consequences if a fall should
occur. In all of these examples, the goal is to help
insure a match between the capabilities of the
older person and the demands of the task and
the environment.

Computer technology and information
systems

Computer and information technologies
offer the potential of enhancing the indepen-
dence and improving the quality of life of older
people. These technologies make it possible to
bank and shop at home, maintain contact with
family and friends, access physicians and health
care providers, access information about com-
munity resources, and participate in educational
programs. Despite popular stereotypes, older
people are interested and willing to use new
technologies. However, because of lack of famil-
iarity with technology, lack of training, and diffi-
cult-to-use systems, technology is often a source
of frustration for many older adults and the po-
tential benefits of technology for this population
are not realized. This is another area where
human factors engineers can, and do, make sig-
nificant contributions.

An excellent example relates to automatic
teller machines (ATMs). A recent survey showed
that older people use ATMs far less frequently
than younger people because they don’t feel safe
using them, don’t feel they need them, or do not
know how to use them. They also indicated that
they would be more likely to use ATMs if some-
one showed them how to use them. Researchers
at Georgia Institute of Technology have discov-
ered effective ways of teaching older people to
use ATMs. Specifically they found providing

older adults with an on-line tutorial that provid-
ed hands-on interactive experience with an ATM
system and practice on actual ATM tasks im-
proved their ability to perform ATM transac-
tions. They also discovered that simple changes
in system design, such as improving the visual
display and the content of on-screen messages,
greatly enhance the ability of older people to suc-
cessfully use ATMs. It is also important to under-
stand that these types of design changes are
usually effective for people of all ages.

Several researchers (e.g., Charness, 2000;
Walker, Philbin, and Fisk, 1997; Smith, Sharit,
and Czaja, 1999) have shown that current input
devices, such as the computer mouse, also make
it difficult for older adults to use technology.
These problems are related to age changes in
movement control. Tasks such as double-clicking
or cursor positioning are particularly difficult for
older people. Some of these difficulties can be
eliminated by making the interface easier by
changing the gain and acceleration of the mouse,
or by switching to alternative input devices such
as a light pen. Current findings also suggest that
voice control may be beneficial for older people,
as it minimizes the need for use of the hands and
fingers.

Software that is complex also causes prob-
lems for older people. For example, many older
people are interested in learning to use the
World Wide Web (WWW), but find it difficult be-
cause of poor interface design. Strategies such as
changing the structure of the network and menu
characteristics so it is easier for people to find in-
formation have been found to be effective for
both younger and older people. Other tech-
niques, such as providing on-screen information
regarding search history (‘‘where one is and
where one has been’’) also aid performance, as
the demands on memory are reduced.

The topic of aging and information technol-
ogy is becoming increasingly important, as the
use of technology is permeating most aspects of
society. The challenge for human factors engi-
neers is to help insure that technology is useful
to, and useable by, older adults. Much needs to
be done in the area of training and interface de-
sign in order to meet this challenge.

Conclusion

Human factors engineering can be used to
help design tasks, products, equipment, and en-
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vironments to help accommodate an aging popu-
lation. Research in this area has demonstrated
the importance of attending to the needs of older
people in system design, and also that training
and design solutions can be beneficial for older
people. The basic premise of human factors is
that successful performance results from user-
centered design and a fundamental understand-
ing of user capabilities, needs, and preferences.
Improving the health and quality of life of older
people requires that knowledge of aging be ap-
plied to the design of products and environ-
ments.

SARA CZAJA
CHIN CHIN LEE

See also BALANCE AND MOBILITY; DRIVING ABILITY;
FUNCTIONAL ABILITY; HEARING; HOME ADAPTATION

AND EQUIPMENT; HOUSING AND TECHNOLOGY; INTELLE-

GINCE; MEMORY; TECHNOLOGY; VISION AND PERCEP-

TION.
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I
IMAGES OF AGING

The mass media’s neglect of older people—
and the often distorted presentation of elders as
uniformly robust ‘‘golden years’’ retirees on the
golf course—is generally regarded as regrettable,
but financially understandable. Economic inter-
ests in news, entertainment, and advertising are
used to rationalize the marketplace bias against
anything more than an incidental inclusion of
older age groups. This bottom-line approach is
driven by the quest for dollars that slip through
youthful fingers. Young families are considered
to be more easily swayed by brand appeals than
affluent but tight-fisted seniors, who are suppos-
edly set in their consumerist ways. Yet, those who
have taken a harder look have seen the ageism
pervading the media as a tangled skein of stereo-
types dyed by unfounded assumptions that are
threaded with financial and political conflicts of
interest. The devaluing of older people in the
media is reinforced by the acrid image of geezers,
a disparaging term that has become common-
place in major-media descriptions of elders.

Geezer bashing

The provocative phrase, greedy geezers, was
embossed on generational politics by a dramati-
cally illustrated cover of the New Republic (see
Figure 1). It showed a fearsome old man leading
a charge of elders evidently bent, as the accompa-
nying article would claim, on draining the na-
tion’s economy through massive entitlement
spending for their own comfort. Since then, the
term geezer has been increasingly applied to older
adults, despite the word’s obvious use by propo-
nents of one side of a political controversy who

want to diminish sympathy for the beneficiaries
of public policies they would like to reverse. Prin-
cipal examples in the year 2000 included crass
references to ‘‘geezers’’ and the ‘‘old farts in
Washington’’ by conservative syndicated news-
paper columnist Michelle Malkin and an acerbic
description of ‘‘increasingly fat, rested and
healthy. . .geezers’’ by The New Republic’s ‘‘TRB’’
columnist Andrew Sullivan. These negative polit-
ical associations are reinforced by the frequently
invoked image of elders as an unstoppable
force—San Francisco Chronicle Washington corre-
spondent Carolyn Lockhead described them as
‘‘probably the most powerful voting bloc in
America.’’

There is no mistaking that the stream of im-
ages depicting generational greed, profligate po-
litical potency, and economic impotency among
older adults have political consequences. For ex-
ample, public-policy analysts Merril Silverstein,
Fay Lomax Cook, and colleagues compared pub-
lic opinion data from 1990 to 1997, ‘‘a period
characterized by the intensification of genera-
tional politics.’’ Their study found much good
news for advocates of existing social policies, such
as that 74 percent of all Americans still supported
Social Security and Medicare ‘‘as an earned
right.’’ However, the researchers also discerned
that ‘‘the public has grown more apprehensive
about the value of government programs serving
the elderly.’’ The report showed, in part, that
‘‘perceptions of the elderly as well-off increased
over the period. Where 33 percent of the public
agreed in 1990 that people over sixty were well-
off, this increased to 39 percent in 1997. Interest-
ingly, about the same proportion of the popula-
tion saw children as well-off in 1990, but by 1997
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Figure 1. Cover of New Republic magazine from
March 28, 1988 picturing the onslaught of the
‘‘Greedy Geezers.’’ (Reprinted with permission.)

only 19 percent saw children as well-off. . .This
dramatic twenty-point shift suggests that a con-
siderable number of people have come to view
the elderly as having a material advantage over
children in society.’’ Silverstein and his col-
leagues noted that most of the increase in this
viewpoint came from elders themselves, 53 per-
cent of whom believed that those sixty or older
were well-off in 1997.

The image of idle, affluent elders has been
reinforced by the limited presentations of older
people in advertising. Marc Freedman, in his
book, Prime Time, describes ‘‘a classic illustration’’
of idealized retirement that appeared ‘‘ironically,
in the middle of Peter G. Peterson’s May 1996 At-
lantic Monthly cover story, ‘Will America Grow Up
Before it Grows Old?’’’ According to Freedman,
the article lambasts the older population as a
bunch of shiftless freeloaders. Among its pages
was a glossy full-page ad for the insurance com-
pany ITT/Hartford depicting a smartly dressed,
youthful-looking older couple dancing on the
deck of a boat, kicking up their heels, and laugh-

ing like joyous teenagers. Accompanying the
idyllic scene was the message: ‘‘One day you’ll get
to act like a kid again, but for now, let’s discuss
your allowance.’’ Freedman did note a hopeful
trend in financial industry advertising toward
depictions of social engagement by older people.
For example, he cites a 1999 American Express
ad showing a trio of elders helping to build a
house for Habitats for Humanity. Yet in the year
2000 the relatively few images of elders in adver-
tising continued to show people who are well-
heeled and self-absorbed.

Invisible elders

Media images of older people today alter-
nate sharply between the figure of the geezer,
who is to be feared and satirized, and of the sweet
and vulnerable, if ineffectual, senior citizen.
Older women, in particular, are cast in dimin-
ished roles or dismissed entirely, not only in the
United States but worldwide. The attitude that
elders constitute a group not needing to be seen
or heard was addressed at the United Nations in
New York City during a conference held on
13–15 October 1999, titled ‘‘The Impact of Glo-
balization on the Images of Older Women.’’ In
one presentation, veteran BBC news anchor
Nigel Kay reported that his network’s recently
completed second annual survey of older people
in its news and entertainment programming
found that even though 20 percent of the British
population are sixty or older, only 7 percent of
the BBC onscreen population were of that age.
‘‘Even more distressing,’’ Kay emphasized, ‘‘on
television older men significantly outnumber
older women by about 70 percent to 30 percent,’’
in spite of the women’s holding a 57 percent ma-
jority among the country’s older citizens.

Kay explained that the network began con-
ducting the yearly television census in coopera-
tion with Age Concern, England’s principal
nongovernmental organization (NGO) involved
with issues in aging, as part of the broadcaster’s
process of developing policies concerning its
treatment of elders.

At one session of the U.N. conference, O.
Burtch Drake, president and CEO of the Ameri-
can Association of Advertising Agencies, spoke of
women’s media image with sharp irony. ‘‘Older
women are not being portrayed at all; there is no
imagery to worry about.’’ Political scientist Ha-
mideh Sedghhi commented that ‘‘images of
older women differ globally. Perceptions of the
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aged range from positive traits such as sweet,
pleasant, giving, and caring, to negative charac-
teristics like slow, feeble, cranky, and repetitive.’’
She went on to surmise, ‘‘Antiaging pursuits and
gender stereotyping are economically profit-
able,’’ especially in the marketing of cosmetics
and plastic surgery. Sedgahhi added that often
‘‘businesses replace older employees with youn-
ger ones in an effort to give the failing organiza-
tion a more youthful image.’’

The general absence of older women in the
media was underscored at the conference by re-
sults of a survey of public broadcasters in six
northern European countries (the Netherlands,
Norway, Sweden, Finland, Denmark, and Ger-
many). Bernadette van Dijck, who heads the
Gender Portrayal Department of the Nether-
lands Broadcasting Organization in Utrecht, said
the 1997–1998 study revealed that both women
and men aged sixty-five or older represented
merely 2 percent of the television populations in
those nations, and older women ‘‘were mainly in-
visible.’’

Furthermore, a 1999 British study titled
Older Generations in Print surveyed 3,686 articles
appearing in 1,096 local, regional, and national
news outlets. Its authors state that ‘‘older people
these days often lead full and active lives, but this
rarely is acknowledged in the media.’’ The inves-
tigators claim that despite their documenting
good coverage of the primary social and political
issues regarding Britain’s aging demographics,
‘‘when it comes to the actual portrayal of older
people there is a problem with the identification
of old age with vulnerability, epitomized in the
predominance of the frail-victim story.’’ The au-
thors continue: ‘‘We are not bidding for what is
often called a ‘positive image’ of ageing [sic],
since this would suggest something like PR for
older people, and that would be just another
kind of distortion. We are suggesting that news
values need to be more imaginative and diverse.’’

‘‘Old warhorses’’ in U.S. newsrooms

In the United States, the attitude of the news
media’s most highly placed executives toward
older audiences was documented by Nancy
Hicks Maynard. Maynard came to disturbing
conclusions after conducting interviews during
more than two years with two hundred of the
most influential executives in the media, under
a grant from the Freedom Forum, which is spon-
sored by the Gannett Foundation. Her study was

summarized in a series of columns in the Colum-
bia Journalism Review.

Maynard bemoans the dwindling audiences
for news and lays the blame squarely on a ‘‘gen-
eration gap’’ in newsrooms. She writes that in the
last two decades of the twentieth century both the
audience and newsroom staffs aged beyond the
point where they respect the more lucrative and
modern interests in the news industry. ‘‘The
gray-haired set has captured the news business,’’
she writes. ‘‘This generational domination is far
more complete than gender or even racial gaps,
and it may be a factor in young adults’ news con-
sumption patterns and the shrinking audience
for traditional news.’’ The negative impression of
older audiences, as viewed by Maynard’s infor-
mants, is reflected in one solution for increasing
younger audiences. According to Maynard,
many journalists ‘‘preparing the news shy away
from today’s tools and rules’’ of high-tech in-
teractivity. She writes that ‘‘Journalists with these
sensibilities don’t connect with the young, and
neither does their coverage. Some news execu-
tives are beginning to understand this. As they
do, in the finite world of print, they unceremoni-
ously ax the old warhorses to make way for some-
thing new. In 1999, the New York Times fired from
its op-ed page both humorist Russell Baker and
former executive editor Abe Rosenthal. They
were replaced by clever baby boomers. . . .’’

Old warhorses, dead wood, and related images
suggesting that older people place a drag on pro-
ductivity and momentum toward future growth
are routinely expressed in policies of the enter-
tainment and advertising industries—often in
ways that directly affect how, or whether, more
mature themes or images are represented on
movie or television screens. For example, in Oc-
tober 2000, a group of twenty-eight highly suc-
cessful Hollywood screenwriters (who were later
joined by many other screenwriters) filed a fed-
eral class-action suit against the major networks,
studios, and talent agencies claiming they partici-
pated in a ‘‘systematic’’ pattern of age discrimina-
tion. The Los Angeles Times reported (24 October
2000) that the lawsuit, which was later dismissed
by the court, cited a 1998 study commissioned by
the Writers Guild of America ‘‘showing the de-
creased rate of writers forty and older on broad-
cast-network sitcoms and dramas. According to
the report, for instance, nearly 75 percent of
writers within the guild age thirty or younger
were employed in 1997, versus 46 percent of
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those in their 40s and 32 percent of those in their
50s.’’

The ageism affecting older screenwriters and
actors runs so deep in the media’s impressions
about its economic interests that a television net-
work’s bottom line is most heavily damaged if it
is identified as attracting an ‘‘old audience,’’ a
phrase used by the New York Times in referring to
CBS. In his ‘‘Television’’ column, Times writer
Bill Carter reminded readers that CBS was ‘‘once
the butt of jokes by all its rivals for having a core
audience of viewers who signed on to see Jack
Benny and haven’t quit yet.’’ Later that month,
the Wall Street Journal (24 October) reported in
a front-page story that NBC had lost ground in
competition for ‘‘the coveted 18 to 49 age
group.’’ The article stressed, ‘‘In the past three
years, the median age of NBC’s audience has
risen to forty-five from forty-one, a bad omen for
advertising revenues.’’

Advertising rates trump ratings

What neither the New York Times nor the Wall
Street Journal article explained is that attracting
older viewers loses money—even if the older au-
dience for a show is significantly larger than that
of a competing show drawing younger viewers.
For example, Lawrence K. Grossman, former
president of both NBC News and PBS, wrote
‘‘Newscasts tend to attract older audiences, a seri-
ous deficiency in an industry dedicated to the
single-minded pursuit of the young adults adver-
tisers prize most. TV time buyers pay $23.54 per
thousand viewers to reach 18 to 35 year olds and
only $9.57 per thousand for those over the age
of 35, according to industry sources.’’ (Gross-
man).

Grossman’s article also contradicts May-
nard’s assertion that the interests of older new
consumers are already fulfilled in current pro-
gramming. According to Grossman, ‘‘to lower
their audience’s age level and raise profitability,
TV news producers, national and local alike,
keep lightening the content of their newscasts,
filling them with titillating tabloid items about
crime, celebrities, and gossip, while playing
down serious reporting about government, in-
ternational affairs, and major public issues,
whose appeal is thought to be confined mainly to
older viewers.’’ Grossman goes on to admit,
‘‘When I ran NBC News. . .I was as guilty of the
age myopia as anyone.’’

The connection between advertising and
what audiences see of older people, if they see

them at all, was examined by Anna Nolan Rah-
man and Elyse Salend when they conducted
media research during the early and mid-1990s.
In an article for the American Society on Aging
newspaper, Aging Today (January-February
1995, page 11), they explained that highly suc-
cessful programs featuring older actors, such as
CBS’s ‘‘Murder She Wrote’’ with Angela Lans-
bury, earned lower advertising revenue per min-
ute than its more youth-attracting rival, ‘‘Lois
and Clark,’’ even though ‘‘Murder She Wrote’’
was rated number sixteen among all television
shows in the May 1995 ‘‘sweeps’’ (twice-yearly
periods when ratings are used to adjust ad rates),
and ‘‘Lois and Clark,’’ a romantic Superman ad-
venture series, landed in the ninety-eighth spot.
The same demographic bias, according to Rah-
man and Salend, causes ‘‘most of the major-
market stations in the syndication arena’’ to turn
down opportunities to replay even highly suc-
cessful programs appealing to mature viewers.

Rahman and Salend traced ‘‘a key reason’’
for the television industry’s dogged pursuit of
younger audiences to a development in the early
1950s. They explained that ‘‘when ABC was
launched, the fledgling network, concentrated
mostly in urban areas, had difficulty attracting
older viewers, who were tuned to CBS and NBC.
ABC was popular, however, among 18-to-34 year
olds. Desperate for a sales hook, ABC decided to
turn what was then considered a negative into a
positive. Rahman and Salend quote Arnold
Becker, who worked at ABC in its early years and
was later vice president of Entertainment Re-
search at CBS, as saying that ABC linked the
young-adult market with adults 35 to 49 and
‘‘started singing the praises of the 18-to-49-year-
old group.’’ Becker told them that the ABC pitch
used such phrases as, ‘‘Get them to buy when
they’re young, you’ll get them for life.’’ Or, ‘‘The
young will try new things,’’ and the refrain, ‘‘The
old are set in their ways.’’ Becker added that
these age-based statements are ‘‘baloney . . .
they’re not true.’’

Advertisers’ misconceptions

Maynard echoes another common miscon-
ceptions about older consumers: ‘‘While older
people have the most money and spend a lot of
it, mass media advertising influences them the
least.’’ This assertion is coming under increasing
fire from others in advertising and marketing.
Maynard goes on, ‘‘A number of high-end or
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specialty magazines cater to their tastes. The
young women who control the family purse are
the biggest target for the mass media, so advertis-
ers pay a premium to get their attention.’’ This
convention of the advertising industry was criti-
cized by Richard A. Lee. According to his 1995
study, ‘‘Advertising industry denial of changes in
family structure that make per capita spending
more important than household spending is a
major contributor to ageism in advertising.’’

Lee describes the advertising industry’s ad-
herence to household spending ‘‘as a fixation on
life as it was with the Cleavers,’’ where mom buys
all of the food and kids’ clothes and dad buys the
family car. He suggests that they would be better
served by focusing on per capita spending, which
the field’s own data shows is more lucrative. He
dismisses the ‘‘Leave it to Beaver’’ model of mar-
keting to households as the primary consumer
unit, calling this approach ‘‘a useful myth.’’ He
explains, ‘‘If the industry starts shifting toward
per capita spending as the measure of consumer
potential, [it] will be obligated to shift away from
media advertising where economies of scale are
based on the presence of household buying
units.’’

Lee’s research, conducted in cooperation
with the Association of Advertising Agencies In-
ternational, included 206 employees at thirty-
eight advertising agencies in distinct markets
across the United States. The study found that
those surveyed generally ignore older audiences,
even though one of their most commonly avail-
able sources of economic and demographic data,
the Official Guide to Household Spending shows that
‘‘per capita consumer spending peaks in the 55
to 64 age range, and 65 to 74 year olds outspend
35 to 44 year olds.’’ Lee found, however, that 80
percent of ad agency staff who completed the
survey overestimated the number of consumers
over age fifty; ‘‘75 percent underestimated the
discretionary spending power’’ of older consum-
ers, and 85 percent fell short in guessing the per-
sonal net worth of aging Americans.

According to Lee, advertising-agency profes-
sionals erroneously visualize mature audiences as
‘‘A lot of poor people with little consumer poten-
tial.’’ Moreover, 54 percent of respondents
agreed with false statements that ‘‘seniors buy
price’’ or are mainly cost conscious, and ‘‘seniors
don’t switch brands.’’

Careful not to point blame at young ad exec-
utives, Lee criticizes industry leaders for un-

founded notions revealed in statements such as:
‘‘We need to hire some young punks with atti-
tude,’’ and ‘‘the only thing that sells in America
are youth, sex, and protection against aging.’’

Increasingly, the view that older consumers
are under-appreciated is gaining support in the
advertising and marketing industries. An article
by the American Advertising Federation titled
‘‘Senior Spending’’ notes that, ‘‘while Generation
Y is appealing to marketers, focusing on the se-
nior population, an oft-forgotten group, also can
be highly profitable.’’ This article cites findings of
a 1999 survey of six hundred people aged five
and older conducted by Research 100 of Prince-
ton, N.J. This proprietary study found that se-
niors are ‘‘neither frugal nor set in their ways’’
and spend ‘‘more time considering new brands
and products than other age groups.’’ Further,
according to the article, Zona Research, Inc. ‘‘re-
ports that seniors fifty-five and older spent three
times as much on Internet purchases during the
1998 holiday season than the average holiday
shopper.’’ The article concludes that ‘‘To capital-
ize on this senior market, advertisers need to
shed their misconceptions and age biases. . . .
This exploding market can be of great benefit to
advertisers, if only they take the initiative and
target them.’’ Brad Edmondson, former editor
of American Demographics, emphasizes that
‘‘. . .The boomers are not the only market in
America.. . .In particular, our data also show that
generations older than the baby boom are gain-
ing consumer power, so that robust spending on
some products may be emerging among house-
holders in their 70s and 80s.’’

Hopeful signs

There are, however, hopeful signs for a more
representative presentation of older people in
the U.S. media. For example, Lawrence K.
Grossman describes the emergence of the age beat
in journalism in many parts of the United States.
Unlike other single-focus assignments in news-
rooms, he writes, the agebeat is ‘‘not a special in-
terest beat, or what in current media jargon is
called a ‘niche’ beat, but one of the most impor-
tant general interest beats of the coming centu-
ry.’’

The age beat began to emerge in earnest in
the United States in the early 1990s. In 1993, a
half-dozen reporters among those covering the
American Society on Aging (ASA) Annual Meet-
ing in Chicago met to form the Journalists Ex-
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change on Aging (JEoA), a group that has since
then produced the Age Beat newsletter and has
developed and cosponsored educational pro-
grams for journalists with a range of organiza-
tions, including the University of Minnesota
School of Journalism and Communication, the
Freedom Forum, the AARP Andrus Foundation,
and the International Longevity Center. Based
at ASA in San Francisco, it has provided network-
ing opportunities for journalists and an informal
information exchange for background and
sources on the complexities of covering issues in
aging. By summer 2001, the group listed almost
seven hundred media journalists who follow the
concerns of the aging population enough to want
to receive the group’s information.

Results from the Third National Survey of
Journalists on Aging, cited in Aging Today
(March-April 2001), showed that the 149 respon-
dents are ‘‘seasoned and sensitized’’ to issues of
growing older. The typical reporter covering
aging is a woman (61 percent of respondents)
who has been a professional journalist for 22.4
years and has produced stories on aging during
the past 8.5 years for at least part of her editorial
work. The study, conducted by JEoA, found that
95.5 percent of participants had ‘‘experienced
aspects of issues in aging’’ themselves or through
their families. More strikingly, 98.4 percent of
those who have been touched personally by fac-
ets of aging agreed that their experience had af-
fected their ‘‘journalistic perspective.’’ This
affirmed that their personal experience in-
formed their perspective, rather than compro-
mised their objectivity. Of 115 respondents to the
question, ‘‘Do you feel most other reporting you
see/hear on issues (such as Social Security and
Medicaid) is accurate and balanced,’’ 40 percent
said no.

These respondents represented a growing
corps of veterans of the age beat that has devel-
oped at such news organizations as Minneapolis
Star-Tribune, Orange County Register, The Orego-
nian, Richmond Times-Dispatch, Arizona Republic,
Consumer Reports, Consumer Digest, Pittsburgh Post
Gazette, Washington Post, Los Angeles Times, The
Oklahoman, and numerous dailies in Florida.

In Life in an Older American Grossman ob-
served, ‘‘It can only be hoped that with more
journalism training, education and experience,
coverage of generational issues will become more
practiced and therefore more intelligent and so-
phisticated. As older people lead younger life-

styles, society will have little choice but to adopt
patterns of relationships that reflect not genera-
tional battles but integrated living among gener-
ations. Generational separation and segregation
should give way to community models in which
vigorous older people serve as valuable resources
for the young. . .’’

PAUL KLEYMAN
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IMMIGRANTS
Immigration had an important influence on

the American population during the last third of
the twentieth century comparable to peaks in the
earliest decades of the century. In 1997, for ex-
ample, nearly 800,000 persons immigrated legal-
ly to the United States. In that year, the mean age
of native-born American adults eighteen and
over was virtually identical to that of long-term
immigrants (45.1 and 45.0 years, respectively),
while recent immigrants averaged 33.5 years of
age. Since people usually immigrate when they
are young, immigration offsets the effects of pop-
ulation aging, but only in the short run. Because
immigrants also grow older, 10.8 million new im-
migrants would be required annually to maintain
year-2000 support ratios (the ratio of persons age
fifteen to sixty-four to those sixty-five and older)
until 2050. Since recent immigrants are largely
from Asia and the Western hemisphere, the
older population will grow more diverse in its
ethnic and racial composition as young immi-
grants age.

Types of older immigrants
Persons age sixty-five and older made up

only 3 percent of immigrants who entered the
United States between 1990 and 2000, as com-
pared to 14 percent of immigrants who arrived
before this period and 12 percent of the native-
born population. Older people are less likely to
move, if only because they have stronger ties to
their place of residence. Despite this propensity
to age in place, 41,780 immigrants age sixty-five
and older were admitted to the United States as
permanent residents in 1996. The majority of
older immigrants in 1996 (57 percent) were
women. While most of the older men were mar-
ried (84 percent), the women were more evenly
divided between the married (45 percent) and
the widowed (40 percent).

The percentage of immigrants age sixty-five
and older has climbed steadily—from 2 percent
in the early 1960s to 4 to 5 percent in the late
1990s. Because overall immigration increased
markedly, this period also saw an eight-fold in-
crease in the number of elderly immigrants.
Most older immigrants settled in states that al-
ready had large immigrant populations (e.g.,
California, New York, Texas, Florida, Hawaii).

In addition to immigrants admitted as per-
manent residents, many older people who en-
tered the country earlier adjust their visas to
permanent resident status. In 1996, adjustments
included 6,230 refugees and asylees, age sixty-
five and older who had sought protection from
persecution in their countries of nationality. Fur-
thermore, many older adults are among the
tourists and visitors admitted to the United States
on a temporary visa each year. Of the 1.4 million
elderly nonimmigrant visitors in 1996, nearly
half came from the United Kingdom, Japan,
Germany, or Mexico.

Older people who immigrate permanently
do so largely for family reasons, particularly to be
close to children living in the United States.
There are no numerical limits placed on immi-
grants who are immediate relatives of U.S. citi-
zens, provided they are twenty-one years of age
or older. In 1996, 87 percent of newly admitted
immigrants, age sixty-five and older entered the
country as parents of U.S. citizens. Another 11
percent of older immigrants entered under some
other family reunification provision of U.S. im-
migration law (e.g., as spouses of U.S. citizens or
permanent residents). Apparently, illegal immi-
gration is unusual for those admitted as parents.
Fewer than 2 percent of parents who immigrated
to the United States in 1996 had been illegal im-
migrants at some point, as indicated by self-
reports or visa documents, but almost 20 percent
of all permanent immigrants had such irregulari-
ties.

Origins of older immigrants

The major countries that are departure
points for older immigrants include China, Rus-
sia, Cuba, the Philippines, Mexico, India, Viet-
nam, and Iran. When the Immigration and
Nationality Act Amendments of 1965 ended the
system of national origin quotas, which favored
European immigrants, there was a marked in-
crease in Asian immigration. According to Immi-
gration and Naturalization Service data, in 1991
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Rose Lagunoff, 102, holds an American flag
moments after being sworn in as a United States
citizen on August 6, 1997 in Silver Spring,
Maryland. Lagunoff came to the United States from
Russia when she was fifteen years old. (AP photo by
Gail Burton.)

over half of the permanent legal immigrants age
sixty-five and older entered the United States
from Asia. China and the Philippines each con-
tributed over 10 percent of the older immigrants
in 1991. Asia was the birthplace of nearly two-
thirds of older people immigrating as parents of
U.S. citizens. To become eligible to sponsor a
parent’s immigration, immigrant children must
become naturalized citizens. Asians have high
naturalization rates. In contrast, Mexican immi-
grants have relatively low naturalization rates, so
the large Mexican immigrant population has
proportionately fewer elderly immigrants than it
might otherwise have.

Few Europeans, except for those from for-
merly socialist countries such as Russia, immi-
grate to the United States today. In contrast,
Europeans dominated immigration in the first
two-thirds of the twentieth century. These immi-
grants became naturalized citizens, raised their
families in the United States, and assimilated eco-
nomically. Today, in advanced old age, their so-
cial and economic circumstances look very much

like that of their native-born American counter-
parts, particularly in terms of their receipt of So-
cial Security and Supplemental Security Income
(SSI).

Economic circumstances

Although they are generally younger than
seniors from the earlier European immigration
waves, recent older immigrants are not as well-
off economically. In the sixty-five-and-older pop-
ulation, in 1990, those who immigrated during
the 1980s were twice as likely to live in poverty
as were all older Americans. By and large, recent
elderly immigrants lack the human capital—
education, English fluency, U.S.-based work ex-
perience, and good health—that would make
them employable in the skills-based U.S. econo-
my. In 1991, immigrating parents of U.S. citizens
had completed only 7.4 years of schooling, on av-
erage, versus 12.7 years for all immigrants age 25
and older. Not surprisingly, less than 1 percent
of permanent immigrants age fifty-five and older
was admitted on an employment preference visa
in 1996. Of those age sixty-five and older, almost
nine out of ten immigrants are not in the labor
force, a figure comparable to that for native-born
seniors.

Lacking U.S. employment experience, older
immigrants are not likely to qualify for Social Se-
curity, except perhaps as dependents of U.S.
workers. According to the 1998 and 1999 Cur-
rent Population Surveys, only 31 percent of per-
sons age sixty-five and older who immigrated
after 1990 received Social Security, compared to
78 percent of older long-term immigrants and 91
percent of native-born seniors. Since Social Se-
curity is a mainstay of retirement income, it is not
surprising that older immigrants rely more heav-
ily on public assistance—the surveys found that
among recent immigrants, 24 percent received
means-tested Supplemental Security Income
(SSI), compared to 13 percent of their long-term
counterparts and only 3 percent of native-born
seniors.

In response to the growing numbers of aliens
collecting SSI, Congress tightened eligibility re-
quirements with the 1996 welfare reform legisla-
tion. Assuming they meet strict income and asset
limits, legal aliens who are blind, disabled, or
sixty-five years of age and older are eligible for
SSI only if they are recent refugees or have
worked forty quarters under Social Security-
covered employment. SSI rules create an incen-
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tive for legal aliens to become citizens, but the re-
quirements, particularly the knowledge of
English, discourage older immigrants from natu-
ralizing. In 1990, 41 percent of older people who
had immigrated during the 1980s spoke no En-
glish. Whether the new SSI provisions will actu-
ally discourage elderly immigration remains to
be seen.

Family ties

Because of their limited economic resources,
people who immigrate in old age usually depend
on their children for support. Beginning in De-
cember 1997, new immigration rules reinforced
family support obligations. Not only must the
household income of those sponsoring a family
member’s immigration be at least 125 percent of
the poverty line, but also the required affidavit of
support is now a legally enforceable contract.
Shared housing is one way for kin to support el-
derly immigrants. In contrast to the intimacy at a
distance that characterizes native-born seniors, el-
derly immigrants are apt to live with offspring
rather than independently. Coresidence may
benefit the younger generation as much as, or
more than, the older generation, because the
older immigrant often assumes responsibility for
childcare and housekeeping in a child’s home.

Some parents are, in fact, invited to immi-
grate by their grown children so that they can
help out around the house. Cultural expecta-
tions for family togetherness and kin eldercare
may also dictate that aging parents and grown
children live in close proximity. Immigrant fami-
lies are more likely than native-born Americans
to rely on family care of the dependent aged, as
opposed to formal means of support. Hispanic
and Asian immigrants age sixty and older are
even more likely than older, non-Hispanic white
immigrants to reside with other family members.
This relation is independent of economic re-
sources, English-language fluency, and disabili-
ty.

Although older immigrants maintain close
family ties, their adjustment to life in the United
States can be slow, and is sometimes painful.
Older people who are recent immigrants are at
particular risk of depression. Age-related cogni-
tive and physical limitations (e.g., mobility re-
strictions) can impede assimilation and accul-
turation. Structural aspects of the life course also
contribute to elderly isolation. Unlike younger
people, older immigrants are not exposed to the

English language or to American customs in the
school and workplace. Ethnic communities,
where older immigrants can interact with other
elderly people from their native land, can offer
a comfortable accommodation for those who im-
migrate late in life. A growing number of older
immigrants require specialized social service pro-
grams to address their particular needs in a cul-
turally appropriate manner.

JUDITH TREAS

MICHAEL TYLER

See also AGING IN PLACE; INTERGENERATIONAL EX-

CHANGES.
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IMMUNE SYSTEM
The immune system provides the body with

resistance to disease. Innate immunity is furnished
by relatively nonspecific mechanisms, such as the
rapid inflammation experienced shortly after in-
jury or infection. In contrast to innate mecha-
nisms that hinder the entrance and initial spread
of disease, adaptive immunity is more selective in
its activity, and upon repeated exposures to
pathogens can often prevent disease. There are
two kinds of adaptive immune responses. Humor-
al immune responses are effective against agents
that act outside of cells, such as bacteria and tox-
ins. During humoral immune responses, pro-
teins called antibodies, which can bind to and
destroy pathogens, are secreted into the blood
and other body fluids. In contrast, cell-mediated
immune responses are important in resisting dis-
eases caused by pathogens that live within cells,
such as viruses. During cell-mediated responses,
immune cells that can destroy infected host cells
become active. Furthermore, cell-mediated im-
munity may also destroy cells making aberrant
forms or amounts of normal molecules, as in
some cancers.

Numerous aspects of adaptive immunity dif-
fer substantially in aged individuals from what is
seen in young adults. For example, aged individ-
uals often have attenuated or otherwise impaired
immune responses to various bacterial and viral
pathogens. Indeed, this general trend forms the
basis for recommended immunizations against
infectious agents that younger individuals resist
easily. Aged individuals often respond differently
to vaccination, however, sometimes resulting in
a lack of protective immunity. In addition, unto-
ward immune phenomena, such as certain forms
of autoimmunity, as well as cancers involving
cells of the immune system, show increased inci-
dence in aged individuals. A complete under-
standing of these age-associated changes in
immune status and function remains elusive, re-
quiring knowledge of the mechanisms underly-

ing maintenance, activation, and control of the
immune system.

Lymphocytes, clonal selection, and
antigen recognition

Lymphocytes are central to all adaptive im-
mune responses. They originate from stem cells
in the bone marrow. Cells destined to become
lymphocytes either mature in the bone marrow
or exit the marrow and mature in the thymus
(because they are sites of lymphocyte production,
the bone marrow and thymus are termed the pri-
mary lymphoid organs). Lymphocytes that mature
in the bone marrow make antibodies and are
called B lymphocytes (B cells); whereas lympho-
cytes that mature in the thymus are called T lym-
phocytes (T cells). The T lymphocytes are further
subdivided into functional subsets: cytotoxic T lym-
phocytes (Tc cells) generate cell-mediated immune
responses and can destroy other cells that have
pieces of antigen on their surface; helper T lympho-
cytes (Th cells) regulate the immune system, gov-
erning the quality and strength of all immune
responses. Tc and Th cells are often termed
CD8+ and CD4+ T cells, based on so-called ‘‘clus-
ter designation’’ (CD) molecules found on their
surface.

The notion that specificity in adaptive im-
mune responses derives from a clonal distribu-
tion of antigen receptors, coupled with requisite
receptor ligation for activation, is the central ar-
gument of the generally accepted clonal selection
hypothesis. Simply put, while billions of different
antigen receptors can be made (in terms of anti-
gen-binding specificity), each lymphocyte makes
only one kind. Engagement of this receptor is
requisite for lymphocyte activation, so a given
antigen activates only those lymphocytes whose
receptors bind well, yielding appropriate speci-
ficity in the overall response.

Antigen recognition by lymphocytes. The
B lymphocyte’s antigen receptor is a membrane-
bound version of the antibody it will secrete if ac-
tivated. When activated, a B lymphocyte’s secret-
ed antibodies enter the blood and other body
fluids, where the bind the antigen and help de-
stroy it. In contrast, a T lymphocyte’s antigen re-
ceptor (TcR) is not secreted, but instead binds
antigen displayed on the surface of other cells.
Further, while B lymphocytes can bind native an-
tigens directly, T lymphocytes can only bind an
antigen when it is degraded and presented. Anti-
gen presentation occurs when degradation prod-
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ucts of protein antigens become attached to
molecules encoded by a group of genes called the
Major Histocompatibility Complex (MHC) and
displayed on cell surfaces. All vertebrates have a
homologue of this gene complex; for example,
the human MHC is named HLA. When proteins
either are made within a cell or are ingested by
phagocytosis, they may be degraded by a variety
of systems. The resulting small peptides become
associated with binding clefts in MHC molecules.
This peptide-MHC molecule combination is then
displayed on the cell’s surface for recognition by
T lymphocytes. Different categories of MHC
molecules exist, encoded by different genes with-
in the MHC. Class I MHC molecules tend to be-
come associated with the degradation products
of proteins that were synthesized inside the cell.
Further, class I molecules generally present anti-
gen to cytotoxic T cells, so if a cell makes class I
MHC molecules, it can present antigen to cyto-
toxic T cells. Most kinds of cells in the body ex-
press MHC class I molecules, so nearly any cell
that is synthesizing nonself proteins (such as
those from a viral infection) can be destroyed by
cytotoxic T cells. In contrast, class II MHC mole-
cules present antigen to helper T cells, so a cell
that makes class II MHC molecules can present
antigen to helper T cells. Only a few kinds of
cells, including dendritic cells, macrophages, and
B lymphocytes, normally express class II MHC
molecules and present antigen to Th cells.

Lymphocyte development, production, and
receptor diversity. Since antigen receptor
specificities are clonally distributed, the selectivi-
ty of immune responses relies on the constant
availability of a large and diverse pre-immune
lymphocyte pool. Towards this end, millions of
lymphocytes are produced daily in the marrow
and thymus. As lymphocytes develop and ma-
ture, they begin to express their surface-bound
antigen receptor. The receptor’s expression and
specificity are established through a series of
DNA rearrangement and splicing events that
yield functional antigen receptor genes. Because
the portion of the receptor molecule that will in-
teract with antigen derives from such pseudo-
random gene-splicing mechanisms, the number
of permutations available to afford diversity
among clonally distributed antigen-combining
sites is enormous—in the range of 1012.

Age-associated changes in lymphocyte devel-
opment and selection. Lymphocyte produc-
tion and selection changes with age. For
example, the rate at which lymphocytes are gen-

erated in the thymus and bone marrow, which
will dictate the turnover of mature lymphocytes
in the periphery, has been shown to decrease
with age. These shifts appear to reflect a combi-
nation of factors, which may include a lower fre-
quency of successful antigen-receptor-gene
expression, reflecting intrinsic changes in B cell
progenitors. Further, failure or diminution of
stromal trophic elements necessary for the sur-
vival of developing lymphocytes may occur with
increasing age. Finally, shifts in the representa-
tion of various differentiation subsets, likely re-
flecting changes in the homeostatic processes
that govern steady state numbers, shift with
age.The mechanistic bases for these changes re-
main unclear, and are the subject of intense in-
vestigation.

In addition to changes in lymphocyte pro-
duction, the degree of receptor diversity within
both mature and developing lymphoid compart-
ments may become truncated with age. This may
alter the frequency or breadth of available prima-
ry clones that can engage in immune responses,
affecting the outcome of immunization or vacci-
nation. Similar to the factors contributing to re-
duced production rates, the basis for truncated
antigen receptor diversity appears manifold. For
example, it likely involves downstream effects
precipitated by altered lymphocyte production
and selection; but probably also originates from
the life-long accumulation of expanded memory
clones, which are the result of antigen-driven ex-
pansion, and perforce less diverse.

Secondary lymphoid organs and immune
responses

Lymphoid organs, vessels, and recircula-
tion. Mature lymphocytes constantly travel
through the blood to the lymphoid organs and
then back to the blood. This constant recircula-
tion insures that the body is continuously moni-
tored for invading substances. The major areas
of antigen contact and lymphocyte activation are
the secondary lymphoid organs. These include
the lymph nodes, spleen, and tonsils, as well as
specialized areas of the intestine and lungs. Ap-
propriate recirculation and compartmentaliza-
tion is essential to vigorous immune function,
since this provides appropriate surveillance of
the host for antigens, as well as the appropriate
juxtaposition of all cellular elements to insure
fruitful interaction.

Cell interactions in immune responses.
Although antigen binding is necessary to activate
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a B or T cell, that alone is insufficient to induce
an immune response. Instead, both humoral and
cell-mediated responses require interactions be-
tween three cell types: antigen-presenting cells
(APCs), Th cells, and either a B cell or Tc cell.
Generally, the interaction between the APC and
Th cells involves not only the binding of the TcR
by the antigenic peptides in association with the
MHC, but a series of second signals. These requi-
site second signals are afforded by the interac-
tions of both membrane-bound ligand receptor
pairs, known collectively as costimulators, as well
as a variety of soluble growth and differentiation
factors secreted by the antigen-presenting cells.

Humoral immune responses involve several
events following the entry of antigen. First, anti-
gen-presenting cells take up some of the antigen,
attach pieces of it to Class II MHC molecules,
and present it to T-helper cells. Binding the
presented antigen activates T-helper cells, which
then divide and secrete stimulatory molecules
called interleukins. These stimulatory molecules in
turn activate any B lymphocytes that have bound
the antigen, and these activated B cells then di-
vide, differentiate, and secrete antibody. Finally,
the secreted antibodies bind the antigen and
help destroy it through a variety of so-called ef-
fector mechanisms, including neutralization,
complement fixation, and opsonization.

Cell-mediated immune responses involve
several events following the entry of antigen.
Helper T cells are required, so some of the anti-
gen must be taken up by APCs and presented to
T-helper cells. Binding the presented antigen ac-
tivates the T-helper cells to divide and secrete in-
terleukins. These in turn activate any cytotoxic T
cells that have bound pieces of the antigen pres-
ented by class I MHC molecules on infected cells.
The activated cytotoxic cells can then serially kill
cells displaying antigen presented by class I
MHC molecules, effectively eliminating any cells
infected with the antigen.

Age-associated changes in recirculation, in-
teraction, and immune responses. The pat-
terns of compartmentalization and recirculation
may vary with age, and again likely reflect a com-
bination of factors. These probably include rela-
tive increases in memory-cell populations, whose
recirculation and compartmentalization proper-
ties differ from primary lymphocytes, as well as
alterations in the efficacy and structure of the
lymphatics caused by either intrinsic or extrinsic
factors. Of course, these shifts may alter the han-

dling and recognition of antigens by APCs and
lymphocytes, consequently impacting heavily on
all negative and positive selective processes. It is
also clear that the strength and duration of im-
mune responses can change with age. Most re-
ports of such changes are largely descriptive and
subject to great variability.

Immune tolerance and autoimmunity

The immune system generates significant
numbers of lymphocytes whose antigen recep-
tors bind ‘‘self’’ molecules strongly enough to en-
gender immune activity against self components.
Indeed, the random processes responsible for
antigen receptor diversity, coupled with genetic
polymorphism in most structural genes, makes
generation of such ‘‘autoreactive’’ receptors un-
avoidable. The random processes responsible for
antigen-receptor diversity, coupled with genetic
polymorphism in most structural genes, makes
generation of such autoreactive receptors un-
avoidable. The avoidance of pathogenic au-
toreactivity, despite this likelihood of developing
receptors capable of binding to self molecules, is
collectively termed immunologic tolerance.

How cells bearing potentially autoreactive
receptors are controlled remains an area of in-
tense investigation, but several mechanisms
clearly play important roles. Many autoreactive
clones are eliminated before they mature in the
marrow and thymus, because when immature B
or T cells have their antigen receptor occupied
they undergo deletion via apoptotic cell death. In
contrast, mature lymphocytes resist death in-
duced via receptor ligation. Regardless of the
exact mechanisms involved, these so-called cen-
tral deletion mechanism provide a means to screen
and eliminate incipient autoreactive cells before
they completely mature. However, these central
tolerance mechanisms, while clearly an impor-
tant element of immunologic tolerance, are in-
sufficient to fully explain the lack of auto-
reactivity. For example, some self molecules are
expressed only in tissues found outside of the
thymus or bone marrow, precluding exposure of
developing lymphocytes. Thus, a variety of pe-
ripheral tolerance mechanisms are believed to be
important in successful avoidance of self reactivi-
ty. These include the functional inactivation of
lymphocytes through anergy, the blockage or
prevention of appropriate second signals, dis-
cussed above, and the sequestration of certain
self components in areas where lymphocytes do
not recirculate, such as the chamber of the eye.
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If the immune system fails to appropriately
eliminate or control self-reactive cells, they may
cause life-threatening autoimmune disease.
These diseases may involve cell-mediated re-
sponses, humoral responses, or both. Examples
of autoimmunity include: type I diabetes, where
individuals make an immune response against
their insulin-producing cells, destroying them
and resulting in abnormal sugar metabolism;
myasthenia gravis, where one makes antibodies
against normal molecules that control neuro-
muscular activity, resulting in weakness and pa-
ralysis; and systemic lupus erythematosus, where
antibodies to many normal body constituents are
made, resulting in widespread symptoms. Some
autoimmune diseases lead to the deposition of
antibody-antigen aggregates called immune com-
plexes in the kidney, lungs, or joints. Because
these complexes will trigger complement and
other inflammatory processes, they can result in
severe damage to the affected areas.

Age-associated changes involving immune
tolerance. Age-associated changes in the sus-
ceptibility to autoimmune phenomena are well-
established. Indeed, epidemiological evidence
shows that the incidence of various autoimmune
diseases peaks at certain ages. Thus, while many
other risk factors are also involved, elucidating
the links between various autoimmune syn-
dromes and age forms an important immunolog-
ic problem. Because the mechanisms that
mediate immune tolerance per se are poorly un-
derstood, it is even more difficult to establish how
age-associated factors can influence susceptibili-
ty. Clearly, shifts in the production, selection,
and homeostatic processes that govern lympho-
cyte activity may play a role, but causal relation-
ships await further research.

MICHAEL P. CANCRO

See also IMMUNOLOGY, HUMAN; IMMUNOLOGY: ANIMAL

MODELS.
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IMMUNOLOGY: ANIMAL
MODELS

Observations in animal models have substan-
tially advanced our knowledge of immune sys-
tem adaptation, changes during the aging
process, and age-associated degenerative diseas-
es with autoimmune characteristics.

Animal models of immune adaptation

Animal models provided early proof that dis-
crimination of self (that which the immune sys-
tem identifies as belonging to the body) and
nonself (that which the immune system identifies
as foreign to the body) is determined not entirely
at conception, but, to a large extent, during early
fetal development by a process called immune ad-
aptation. In 1945, Ray D. Owen reported that
nonidentical cattle-twin embryos frequently
share a common placenta, resulting in the ex-
change of blood between the fetuses. Owen dis-
covered that this chimerism led to immune
tolerance of skin grafts between the adult cattle.
Their immune systems did not recognize allo-
geneic cells shared during the period of immune
adaptation, when the immune system identifies
cellular and molecular components of the body
and memorizes them as self. Later, Milan Hasek
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connected the circulatory systems of chicken em-
bryos and demonstrated tolerance of the adult
birds to each other’s tissues. In 1953, Peter B.
Medawar and his colleagues demonstrated that
the injection of foreign spleen cells into newborn
mice resulted in adult tolerance of skin grafts
from these foreign donors. These animal experi-
ments confirmed the premise that immune adap-
tation is determined by the fetal or neonatal
environment, rather than inherited.

Immunologic aspects of aging

Most immunologic activities decline with
age, but some show an increase, and a few show
no significant change. In principle, two types of
cellular changes could alter immune functions:
changes in the number of immune cells (quanti-
tative change), and changes in the functional effi-
ciency of immune cells (qualitative change).

Quantitative change. A modest loss of circu-
lating lymphocytes (15 percent) has been ob-
served in aging humans, but in mice the total
number of immune cells does not change appre-
ciably with age. Thus, cell loss does not appear
to contribute significantly to changes in immune
function with age.

Qualitative change. Metabolic, morpholog-
ic, and genetic studies present impressive evi-
dence for age-related qualitative changes in
immune cells. An important role in the regula-
tion of immune reaction belongs to monocyte-
derived cells (MDCs). These cells originate from
monocytes, which leave the blood and differenti-
ate into various types of tissue macrophages.
Lymphocytes are the mediators of immunity, but
their function is under the control of MDCs. The
MDC system not only activates lymphocytes, it
also makes lymphocytes tolerant or unreactive to
self antigens, lymphocytes to self-antigens, there-
by minimizing autoimmune reactions.

Studies in mice have shown that, with age,
MDCs have a reduced capacity to stimulate pro-
liferation and differentiation of lymphocytes.
These results suggest an age-related shift in the
regulatory activities of MDCs in the absence of a
change in their numbers.

Age-associated diseases

Normal aging is inevitably associated with an
overall decline of functional performance of all
tissues (systemic change). However, some indi-

viduals develop degenerative diseases with au-
toimmune characteristics, resulting in the aging
of tissue-specific cells (organ-specific change).

Systemic change. Although the complex
mechanisms of the primary processes of aging
are unknown, many theories have been pro-
posed. The most popular concern pertubations
of biologic systems, such as neuroendocrine or
immune systems, or of the genetic program, as
well as phenomena such as somatic-cell muta-
tion, error accumulation and repair, entropy,
and cell loss. The maximum life span of mam-
mals (the life span of the longest-lived survivors)
shows marked variations among species. Figure
1 shows that the extent of skin aging, as deter-
mined by the pentosidine level in skin collagen,
substantially increases with the maximum life
span for each species. Yet, the progressive in-
crease begins with the onset of immune senes-
cence, i.e., dimunution of T lymphocyte func-
tion accompanying age-associated involution
of thymus and coinciding with the decline
of immune-system function. These observations
indicate that the onset of both immune senes-
cence and skin aging are not dependent on
time, but are genetically programmed for each
species.

Studies of animal models have also shown
that epigenetic factors, i.e., exogenous (environ-
mental) substances and influences, which may si-
lence or enhance the activity of genes, can
influence longevity of individuals and prevent
systemic changes. Early caloric restriction signifi-
cantly extends the life span, retards the aging
rate, and delays immunologic, biologic, and
pathologic changes. The immune system of long-
lived mice matured more slowly and declined
later in life when subjected to a life-extending,
calorically restricted (but nutritionally adequate)
diet.

Organ-specific change. Along with gradual
systemic aging, some individuals exhibit an accel-
erated organ-specific aging known as degenerative
diseases with autoimmune characteristics. These dis-
eases may affect virtually any tissue, but most fre-
quently affected are neural tissues (multiple
sclerosis and presenile dementia), the cardiovas-
cular system (atherosclerosis), synovial tissue
(rheumatoid arthritis), and the pancreas (diabe-
tes mellitus). Degenerative diseases may have dif-
ferent etiologies, but they have in common an
accelerated aging of tissue-specific cells caused by
an inappropriate relationship of the immune sys-
tem toward self.
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Figure 1
Maximum Lifespan, Immune Function, and Skin Aging Schematic. The correlation among maximum
lifespan (solid line), immune system performance (blocks), and skin aging (dashed line) in various species.
Immune system performance increases during childhood (ch), full immune competence (IC) is attained at the
beginning of reproductive period (rp; 12 to 14 years of age in humans), and declines in aging individuals
(ag) from the onset of the immune senescence (IS; 42 to 46 years of age in humans). Note that skin aging is
not time-dependent, but accelerates with the onset of the immune senescence in a species-specific manner.

SOURCE: Data obtained from the following sources: 1) Geokas M. C.; Lakatta E. G.; Makinodan T.; Timiras P. S. ‘‘The
Aging Process.’’ Annals of Internal Medicine 113 (1990): 455–466. 2) Klein J. Immunology: The Science of Self-Nonself
Discrimination. New York: John Wiley & Sons, Inc., 1982. 3) Sell D. R.; Lane M. A.; Johnson W. A.; Masoro E. J.; Mock O.
B.; Reiser K. M.; Fogarty J. F.; Cutler R. G.; Ingram D. K., et al. ‘‘Longevity and the Genetic Determination of Collagen
Glycoxidation Kinetics in Mammalian Senescence.’’ Proceedings of the National Academy of Science. 93 (1996): 485–490.

In normal individuals, the first organ affect-
ed by aging is the ovary. Ovarian aging is not
only of major importance in its own right, but is
also of interest for its relationship to the general
biology of senescence. There is a striking correla-
tion between the period at which an organ is
present during early ontogeny and that organ’s
functional longevity (see Figure 2). For instance,
the liver, which differentiates very early, can (in
human beings) function for over one hundred
years. However the ovary, which differentiates
much later, does not function for more than a
half of that period.

Animal models have shown that additional
restriction of ovarian development in early on-

togeny, for instance by injection of androgens
during immune adaptation, results in the prema-
ture aging of the ovary. Hence, epigenetic (or, in
certain individuals, inherited) restriction of
organ development prior to the end of immune
adaptation can result in the reduction of tissue’s
functional longevity.

Conclusion

Animal models have substantially enhanced
our understanding of the role of the immune sys-
tem in tissue physiology and pathology. The
dominant role belongs to MDCs, which influence
the function of lymphocytes. The relationship
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Figure 2
Tissue Development and Longevity—the relationship between the period of tissue differentiation during
immune adaptation (ia) and determination of adult tissue longevity. The liver differentiates from early stages
of ontogeny, and functions throughout the life. The ovary differentiates later, and its normal function is
limited (until the end of the reproductive period). If differentiation of the ovary is delayed toward the end of
the immune adaptation (EIA, which is the end of the second trimester of intrauterine life in humans and the
beginning of the second postnatal week in rats and mice), premature aging of the ovary (PAO) follows.

Legend: ch = childhood; rp = reproductive period; ag = aging
SOURCE: Based on: Bukovsky A.; Ayala M. E.; Dominguez R.; Keenan J. A.; Wimalasena J.; McKenzie P. P.; Caudle M. R.
‘‘Postnatal Androgenization Induces Premature Aging of Rat Ovaries.’’ Steroids (2000) 65:190-205.

between immune system and self is determined
during immune adaptation, when the immune
system may be programmed to ensure preserva-
tion of normal mature cells in self tissues. Epige-
netic (environmental), or inherited alteration to
early tissue development may contribute to the
manifestation of organ-specific degenerative dis-
ease later in life. The knowledge gained from an-
imal models offers hope for future modification
of the human immune system to combat a num-
ber of disease processes.

ANTONIN BUKOVSKY

MICHAEL R. CAUDLE

See also IMMUNE SYSTEM; NUTRITION, CALORIC RESTRIC-

TION; THEORIES OF BIOLOGICAL AGING.
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IMMUNOLOGY, HUMAN
The immune system is an intricate network

of cells and tissues that resists invasion from in-
fectious agents (pathogens) and combats envi-
ronmental stresses that induce allergic reactions,
viral infections, infectious diseases, autoimmune
syndromes, and cancer. The body eradicates for-
eign substances using innate (natural or nonspe-
cific) and adaptive (acquired or specific) immune
responses. Innate immunity refers to the body’s
initial nonspecific response to the invading sub-
stance using natural defensive barriers (skin, mu-
cous membranes, temperature, and chemical
mediators) and cells (macrophages, neutrophils,
and natural killer [NK] cells) to limit or clear the
foreign substance.

During an adaptive immune response, the
body engages immune cells (T and B lympho-
cytes) that specifically recognize and selectively
eliminate foreign substances. Adaptive immunity
has four major characteristics: 1) antigen speci-
ficity, 2) diversity, 3) immunologic memory, and
4) ability to differentiate self from nonself. Anti-
gen specificity is mediated by receptors on im-
mune cells that recognize defined peptides called
antigens. Receptor development is a spontaneous
and random process that begins during fetal de-
velopment so that the repertoire of receptors is
present on lymphocyte membranes at birth. This
large array of receptors, each having its own
specificity for a particular antigen, is the basis for
the diversity of the adaptive immune response.
When a lymphocyte binds a peptide specific for
its receptor, it becomes activated. Activation is

multifaceted and induces proliferation and sub-
sequent expansion of cells with that particular re-
ceptor. This clonal expansion of antigen-specific
lymphocytes is the basis for immunologic memo-
ry. Immunologic memory enables immune cells
to ‘‘remember’’ a previous encounter with a
pathogen so that a more rapid response of
higher magnitude can be produced after re-
exposure to that same peptide. An absolutely
critical feature of adaptive immunity is that im-
mune cells must distinguish self from nonself.
This recognition phase not only ensures that a
specific immune response against only the invad-
ing pathogen is produced, but also prevents non-
specific responses against cells of the body that
would result in autoimmunity.

Adaptive immunity consists of humoral and
cell-mediated immune responses. The primary
cells in adaptive immunity are B and T lympho-
cytes. B lymphocytes, which are principal media-
tors of humoral responses, originate in bone
marrow and mature in the liver during fetal de-
velopment, and subsequently in gut-associated
mucosal lymphoid tissue. The antigen receptor
on the B cell membrane is the immunoglobulin
(Ig) molecule, which confers both specificity and
diversity to humoral responses. During a humor-
al immune response, B cells differentiate into
plasma cells, which secrete antibodies specific for
the invading pathogen. T lymphocytes are re-
sponsible for the cell-mediated response. T cells
originate in bone marrow and mature in the thy-
mus. Upon exiting from the thymus, T cells will
have differentiated into two subpopulations:
helper (CD4+) T cells and cytotoxic (CD8+) T
cells. These two populations facilitate cell-
mediated immunity in two ways: CD4+ T cells
produce cytokines (they are soluble factors that
are released from cells after contact with specific
antigens), enhance innate immunity, and induce
antibody responses, while CD8+ T cells directly
kill tumors or virus-infected cells.

Despite the presence of B and T cells at birth,
neonates cannot produce a maximal adaptive im-
mune response because their immune system has
not yet fully matured. Maturational changes in
the immune system continue after birth and are
fairly complete by two years of age. However,
subtle changes do occur until about puberty, at
which point the immune response is fully devel-
oped.
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Age-related changes in immunity

The incidence of infectious diseases, autoim-
mune syndromes, and cancers is increased in
older adults and may be related to environmen-
tal and genetic factors. However, strong evidence
also indicates that an overall dysregulation of the
immune system may at least partially account for
the increased incidence of these disorders in
older adults.

Innate immunity. Changes in the innate im-
mune response of older adults have received rel-
atively little attention, and data thus far are
inconclusive. Currently, the consensus is that NK
activity does not dramatically change in older
adults. However, lymphokine-activated killer-
cell activity is decreased, at least to a limited ex-
tent, in older adults. Assessment of phagocytosis
(process by which foreign substances (e.g., cells,
bacteria, cell debris) are engulfed and destroyed)
and cytokine production by cells of the innate re-
sponse system has yielded inconsistent results,
making it difficult to assess their role in the age-
related decline in immune function. Clearly, ad-
ditional controlled studies are necessary to de-
fine changes in innate immunity of older
humans.

Adaptive immunity. Age-related changes in
adaptive immunity have been studied extensive-
ly. Decreased antibody production after immuni-
zation or infection, reduced affinity of
antibodies, and increased production of autoan-
tibodies have been reported. However, these
changes in B cell function cannot be explained by
alterations in B cell numbers. The mechanism of
age-related changes in B cell function has not yet
been elucidated. Most evidence suggests that de-
creased B cell function probably reflects a de-
crease in help (i.e. cytokine production) from
helper T cells, although some intrinsic changes
in B cells have been identified.

There is a plethora of information regarding
age-related changes in human T cell function.
One of the earliest changes occurs in the thymus,
the site of T cell maturation, which begins to in-
volute at puberty. Involute refers to the atrophy
of the thymus, resulting in a loss of collularity
and a decrease in thymic function. However, the
contribution of this change to decreased immune
function of older adults is debatable, as involu-
tion occurs decades before decreased T cell re-
sponses are apparent. One of the most consistent
findings is that proliferative responses of T cells
to both nonspecific (mitogenic) and antigenic

stimuli are decreased in elderly adults. A similar
decrease is observed in both delayed-type hyper-
sensitivity reactions and cytotoxic T cell activity.

To elucidate possible mechanisms for these
age-related changes in T cell function, total cell
number, distribution among various subsets, and
cytokine production have been evaluated. Most,
but not all, reports concur that the circulating
number or percentage of T cells is not dramati-
cally affected by age. However, investigators gen-
erally agree that a shift from a naïve to a memory
phenotype is seen with advancing age in both
CD4+ and CD8+ T subpopulations. This shift in
phenotype could explain the reduced ability of
older adults to produce immune responses to an-
tigens that they have not encountered previous-
ly. The effects of age on T cell cytokine
production have been variable and dependent
on the cytokine measured and the stimulus (i.e.,
mitogen (substance that induces proliferation
(cell division) of T and B cells, regardless of anti-
gen specificity) or antigen) used for induction.
The most consistent observation among human
studies is that mitogen-induced interleukin
(IL-2) production is decreased in elderly individ-
uals. In contrast, IL-4, IL-6, IL-10 and interfer-
on-γ levels after stimulation with either mitogen
or antigen have been observed to increase, de-
crease, or not change with age. Collectively, how-
ever, current data clearly indicate that aging
preferentially and consistently affects T cell func-
tion. This suggests that maintenance and/or res-
toration of T cell function are critical for
sustaining immune function in older adults.

Theories of aging

General theories of aging have been postu-
lated to explain the decline in immune function
of older adults. Among these many theories, the
free radical (a free radical is an atom, molecule, or
compound with one or more unpaired electrons
in its outer orbit. When oxygen is utilized during
oxidative metabolism, oxygen intermediates,
such as superoxides, hydrogen peroxide, and hy-
droxyP radicals, are formed due to the partial re-
duction of oxygen. Although most of these
oxygen intermediates will react with hydrogen to
form water, some will remain as free radicals.
These free radicals can cause damage to cell
membranes by reacting with nearby molecules in
the cell.) theory of aging is one of the most popu-
lar and well documented. This theory states that
the production of free radicals increases with
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age, and that these molecules permanently modi-
fy the structure of lipids, proteins, DNA, and
cells; and thus impairs their function. Although
this theory seems plausible, there is little direct
evidence that the accumulation of free radicals is
causally related to decreased immune respon-
siveness in humans. Reduction of free radical le-
vels has improved some, but not all, indices of
immune function, and the effects seemed to be
indirect.

A second general theory of aging is that age-
related changes in physiologic and biologic pro-
cesses are due to changes in the composition of
cell membranes, rendering them dysfunctional.
Proponents of the free radical theory of aging be-
lieve that these alterations in membrane compo-
sition result from increased free radicals, which
attack membrane phospholipids, increase the
cholesterol to phospholipid ratio, and increase
cell membrane rigidity. Although limited in
scope, studies have shown that lymphocyte mem-
branes of aged donors are more rigid and less
fluid. Reports have also shown that a more rigid
membrane impairs receptor movement within
the cell membrane, and therefore inhibits activa-
tion and proliferation of lymphocytes and other
immune cells. In addition, these changes in the
cell membrane could affect cognate interactions
between immune cells, or between immune cells
with target cells. It is likely that a combination of
several interrelated but independent theories of
aging will ultimately explain the age-related de-
cline in the immune response of elderly humans.

Dietary supplementation

Dietary supplementation with antioxidant
micronutrients—such as beta-carotene, vitamin
E, zinc, and vitamin A—to offset the age-
associated decline in immune function of older
adults has received much attention in the media.
The premise of these studies is that supplemen-
tation with antioxidants reduces the deleterious
effects of increased free radical production and,
thereby, minimizes the age-related decline in the
immune response and decreases the incidence of
infections and cancer. Several studies have sup-
ported this view by showing positive effects of mi-
cronutrient supplementation on cell-mediated
and humoral immunity and a decrease in the du-
ration of infection. However, equally well-
controlled studies have indicated that micronu-
trient supplementation in older adults produced
only transient positive effects, adverse effects, or

no effect on indices of immune function and pro-
tection from infectious disease. Differences in
study design (i.e., the micronutrient tested, the
dose given, and the duration of supplementa-
tion) probably account for these discrepant re-
sults. Although most evidence suggests that
supplementation with moderate doses of micro-
nutrients is not harmful, studies must be
conducted to determine whether long-term sup-
plementation produces any deleterious effects on
the immune response of older adults. Likewise,
future studies must investigate whether or not
positive effects of these micronutrients are medi-
ated by their antioxidant properties or by acting
to maintain or enhance immune function in
older adults by other mechanisms. Such studies
are necessary so that the lay public, particularly
older adults, understands the implications, and
possible consequences, of using micronutrient
supplementation as a method to offset the age-
related decline in immune function.

In summary, an age-related decrease in im-
mune function is well established in humans and
several other mammalian species. This decrease
has been consistently observed in T cell prolifera-
tion and is associated with a shift to a memory T-
cell phenotype. Alterations in cytokine produc-
tion, antibody responses, and innate immunity
have also been observed in some cases. However,
the dependence of these changes on T cell alter-
ations must be established to clearly elucidate
possible mechanisms of age-related changes in
the immune response of elderly humans.

DONNA M. MURASKO

ELIZABETH M. GARDNER

See also IMMUNE SYSTEM; IMMUNOLOGY, ANIMAL MOD-

ELS; NUTRITION; THEORIES OF BIOLOGICAL AGING.
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INCOME SUPPORT FOR
NONWORKERS, NATIONAL

APPROACHES
Means-tested and social insurance programs

have evolved to provide income support to peo-
ple who cannot, or are not expected to, support
themselves. Thanks to old-age income protection
schemes, typically referred to as social security,
growing numbers of men and women around
the world face an economically secure old age
free of work. Between 1940 and 1999, the num-
ber of countries with programs that provide cash
benefits to older persons, the disabled, and survi-
vors rose from 33 to 167 (U.S. Social Security Ad-
ministration, 1999). 

Social security programs take a variety of
forms. They may be non-contributory and paid
for out of general revenues, or they may require
contributions from workers and employers.
They may be defined benefit plans that use a for-
mula to calculate benefits based on some combi-
nation of earnings and years of employment or
defined contribution plans whose benefits de-
pend on plan contributions. Some provide a flat-
rate benefit to all residents of a country, subject
to certain conditions; others are based on work
histories and years of earnings. Programs may be
targeted to individuals or families with income
and/or assets below a certain level; others pay
benefits to anyone who has met the contribution

requirements. Mandatory savings programs,
such as provident funds, are found in a number
of countries; and in a few countries, mandatory
private pensions add another layer of income
protection in old age. 

In the more developed countries of the
world, social security coverage is nearly univer-
sal. Coverage in the less developed countries is
generally far more limited, often restricted to
public sector employees or workers in urban
areas. Though still young, these countries are
aging rapidly, causing governments to examine
how best to extend old-age protection to vast
numbers of people who lack access to a public
old-age support system.

Canadian and American models

The continued aging of the more developed
countries is prompting many of them to reassess
their social security systems in light of rising old-
age dependency ratios and concern that the pub-
lic sector might not be able to maintain current
levels of support without substantially higher
taxes. In many countries, efforts to reduce the
rate of growth of social security expenditures
have resulted or are likely to result in the reform
of old-age social protection schemes. This has
been the case in Canada and the United States,
countries whose approaches to old-age support
share a number of important features and differ
in fundamental ways.

Both Canada and the United States have
public, mandatory, contributory, earnings-
related pension programs covering almost all
workers that provide a portion of the income
workers will need in retirement. Disability bene-
fits are available in both countries. Both coun-
tries also offer tax incentives to encourage
employers to provide private pensions and resi-
dents to save for their own retirement. Canada,
however, provides a universal benefit, known as
a demogrant, that can be supplemented by pay-
ments to persons with inadequate income. The
United States lacks this universal benefit, but it,
too, offers extra protection to very low-income el-
derly through a separate, means-tested program
of income support. 

Income support for older nonworkers in
Canada

Two national programs help protect older
Canadians from destitution in old age: (1) the
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Old Age Security program, which includes the
Old Age Security pension (OAS), the Guaranteed
Income Supplement (GIS), and the Allowance
and Allowance for the Survivor and (2) the Cana-
da Pension Plan (CPP). Canadian law allows the
provinces to opt out of the CPP if they offer a
similar pension plan. The province of Quebec
has chosen this route and established the Quebec
Pension Plan (QPP), which is comparable, but
not identical, to the CPP. 

The Old Age Security pension is a universal
monthly benefit available to persons aged sixty-
five or older, regardless of employment history,
who are either Canadian citizens or legal resi-
dents who have resided in Canada for at least ten
years since turning age eighteen. The full Old
Age Security pension is paid to persons who have
lived in Canada for at least forty years since turn-
ing eighteen; partial benefits are paid for shorter
residency. Benefits, which are financed from
general revenues, are paid monthly and adjusted
quarterly based on increases in the Consumer
Price Index. Pensioners with individual net in-
come above a certain level must repay all or part
of the OAS.

The Guaranteed Income Supplement (GIS)
is an income-tested monthly benefit paid to re-
cipients of an Old Age Security pension who have
little other income. The amount of the GIS de-
pends on marital status as well as income; any
money other than the Old Age Security pension
is defined as income for the purpose of determin-
ing the GIS amount. The GIS is indexed quarter-
ly to reflect increases in the Consumer Price
Index. The government bears the whole cost of
these benefits, which may be supplemented by
income-tested benefits in the provinces.

The Allowance and Allowance for the Survi-
vor may be paid to spouses, partners, including
common-law and same sex partners, and survi-
vors. These benefits are based on need and limit-
ed to persons between the ages of sixty and sixty-
four who have lived in Canada for at least ten
years since turning eighteen. These benefits are
converted to an Old Age Security pension when
a recipient turns sixty-five. 

The Canada Pension Plan is an earnings-
related pension program that pays full retire-
ment benefits at the age of sixty-five. Early re-
duced benefits may be paid starting at age sixty;
late increased benefits are available up to age sev-
enty. Beneficiaries must have made at least one
year of contributions to qualify for this pension.

All workers, including the self-employed, be-
tween the ages of eighteen and seventy must con-
tribute to the Canada Pension Plan or the
Quebec Pension Plan. Benefits between the CPP
and QPP are portable.

In 2001, Canadian workers and their em-
ployers in both the CPP and QPP each paid 4.3
percent of the worker’s earnings up to a maxi-
mum, C$38,300, that is indexed to average wage
growth. The first C$3,500 of earnings is exempt
from taxation; this amount is not indexed. Self-
employed workers contribute the employer’s
and the employee’s share. The employer-
employee contribution rate is rising to 4.95 per-
cent of wages by 2003, where it is scheduled to
remain.

Legislation enacted in 1998 introduced
changes that move the Canada Pension Plan
from pay-as-you-go financing, where contribu-
tions in any one year are largely paid out in bene-
fits that year, to a system with greater funding.
Designed to help pay future pension benefits in
an aging Canada, the reserves are to be invested
in a diversified portfolio of securities, rather than
solely in provincial bonds, which was the practice
until recently.

The formula used to calculate benefits at the
time of retirement in Canada adjusts previous
earnings to make them comparable to earnings
at the time of retirement. The adjustment is
based on the maximum pensionable earnings for
the past five years. Up to 15 percent of low-
income years may be deducted from the pension
calculation, as may be years when someone was
caring for a child under the age of seven. The re-
sultant pensions, which amount to about 25 per-
cent of a worker’s average monthly earnings over
his or her working life, are fully indexed annual-
ly. 

Spousal benefits are not paid under the Can-
ada Pension Plan. However, survivors’ benefits
are payable to legally married and common-law
survivors. These benefits amount to 60 percent
of the spouse’s retirement pension, up to a maxi-
mum and are reduced for retirement below the
age of sixty-five.

The Canada Pension Plan provides credit
splitting upon divorce or separation. Based on
the premise that marriage or a common-law rela-
tionship is an economic partnership, credit split-
ting acknowledges that both partners are entitled
to share the pension credits earned by either
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partner during their marriage or cohabitation.
Upon divorce or separation, pension credits
earned during the relationship are combined
and divided equally between the partners. Such
splitting generally works to the advantage of the
lower earner in a partnership, typically the wife,
and produces a higher retirement benefit than
she would otherwise have received. 

Canadian workers may be eligible for disabil-
ity benefits if they have worked and contributed
to the Canada Pension Plan or Quebec Pension
Plan for a specified period. To qualify for disabil-
ity benefits, a worker must have ‘‘severe and pro-
longed incapacity for any gainful activity’’ (U.S.
Social Security Administration, 1999). At age
sixty-five, disability benefits are converted to a re-
tirement pension. Access to health insurance is
an important component of financial well-being
in old age, and virtually all Canadians are eligible
for publicly funded health care in Canada.

Income support for older nonworkers in
the United States

The primary public retirement program in
the United States is the Old-Age, Survivors, and
Disability Insurance (OASDI) program. OASDI,
referred to by almost everyone simply as Social
Security, now covers almost all U.S. workers, re-
gardless of age. The primary exceptions include
workers enrolled in some state and local pension
plans and federal government employees hired
before 1984. 

The U.S. Social Security system is a manda-
tory contributory program under which workers
and their employers each pay 6.2 percent of a
worker’s earnings up to a maximum, which in
2001 was US$80,400. This ‘‘taxable maximum’’
is adjusted annually based on increases in aver-
age wages. Self-employed workers pay the com-
bined employer-employee amount. U.S. workers
and their employers each contribute an addition-
al 1.45 percent on all earnings to the Medicare
program, the federal health insurance program
for persons aged sixty-five and older.

For the first six decades of the OASDI pro-
gram, full retirement benefits were payable at
age sixty-five. Early actuarially reduced benefits
have been available at age sixty-two since 1956
for women and 1961 for men. For workers turn-
ing age sixty-two in 2000, the age of eligibility for
full benefits began to increase gradually; it will
reach sixty-seven in 2027. Benefits will still be

available at age sixty-two when the higher full
benefit age is fully in effect; however, workers
will experience a greater reduction in benefits.
Workers who postpone collecting retired worker
benefits between full retirement age and age
sixty-nine receive a delayed retirement credit.
This credit has not represented a full actuarial in-
crease in benefits and has not been instrumental
in prolonging the worklife. However, the credit
is increasing and will reach the full actuarial in-
crease of 8 percent per year for workers delaying
retirement after 2008. 

Social Security benefits are indexed accord-
ing to changes in the Consumer Price Index for
Urban Wage Earners and Clerical Workers and
adjusted once a year. To be eligible for benefits,
workers must have at least forty quarters of cred-
its, or ten years of earnings. Benefits are based on
thirty-five years of highest indexed covered earn-
ings out of a total of forty. The five years of lowest
earnings are deducted before the benefit is calcu-
lated. There are no child-care credits or exclu-
sions. Years of zero earnings, up to a maximum
of five, serve as de facto child care credits for
many workers who leave the labor force to care
for children. Long-term low-income workers
may be eligible for a minimum benefit.

Upon reaching retirement age, workers may
be eligible for Social Security benefits based on
their own earnings as workers, on the earnings
of a spouse, or on a combination of the two. Most
men and a growing number of women collect re-
tired worker benefits based on their own work
histories and earnings. Many spouses—
predominantly women—still lack the requisite
forty credits of coverage and are entitled to a
spousal benefit that amounts to 50 percent of
their husband’s retired worker benefit. Workers
whose retired worker benefit amounts to less
than 50 percent of their spousal benefit are dual-
ly entitled, that is, they are entitled to benefits as
retired workers and as spouses. However, they
can only receive one benefit. Technically, they
receive their own retired worker benefit that is
‘‘topped up’’ to the spousal benefit to which they
are entitled. In effect, they receive the same ben-
efit they would have received had they never
contributed to Social Security. Though Social Se-
curity is gender neutral, most recipients of spou-
sal benefits and dually entitled beneficiaries are
women.

A divorced spouse who has been married for
at least 10 years is also eligible for spousal benefit
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of 50 percent of the other spouse’s retired work-
er benefit. A surviving spouse—whether a widow
or divorc¤e who had been married 10 or more
years—will collect 100 percent of the former
spouse’s benefit if that is higher than her own
benefit. Common law partners may also be eligi-
ble for spousal and survivor benefits in states that
recognize those marriages. Earnings sharing, as
it is called in the United States, has been pro-
posed for Social Security. Although extensively
studied in the 1980s (U.S. House of Representa-
tives; Congress of the United States; Fierst and
Campbell), it has not advanced legislatively.

The weighted benefit formula used to calcu-
late Social Security benefits redistributes income
from higher earners to lower earners by replac-
ing a greater percentage of the pre-retirement
earnings of a low earner than a high earners So-
cial Security replaces about 40 percent of the pre-
retirement earnings of a life-time average earn-
er.

Social Security disability benefits may be paid
to workers with sufficient quarters of coverage
who are unable to engage in ‘‘substantial gainful
activity due to impairment expected to last at
least one year or result in death.’’ At age sixty-
five, disability benefits convert to retired worker
benefits. Medicare is the national health insur-
ance program for persons sixty-five and older
who are eligible for Social Security. Part A, which
is non-contributory, covers hospital expenses.
Part B, which requires a premium contribution
from beneficiaries, primarily covers physician ex-
penses. 

Supplemental Security Income (SSI) is a
means-tested program administered by the So-
cial Security Administration that provides in-
come support to needy persons aged sixty-five or
older and blind or disabled adults and children.
The level of benefits, however, keeps many of
these recipients below the poverty level. Twenty
percent of the recipients, or about 1.3 million
persons, are receiving benefits based solely on
age; another 11 percent are blind or disabled
and sixty-five or older. The majority also receive
Social Security (U.S. Social Security Administra-
tion, 2000a). Federal SSI payments, which are
paid from general revenues, may be supple-
mented by payments from the States.

In recent years, the Social Security Trust
Funds have been building up sizable reserves,
which under current law are invested in special
U.S. Treasury bonds guaranteed by the govern-

ment. The growing demands that baby boomers
will place on the U.S. Social Security system as
they retire have led to numerous proposals for
reform, including calls to invest a portion of the
reserves in equities, as has occurred in Canada.

Summary

Canada refers to the three floors of its retire-
ment income system. The first floor is the Old
Age Security program, the second the Canada
Pension Plan, and the third is private savings,
which includes individual savings and employer-
sponsored pension plan (Human Resources De-
velopment Canada, 2000a). In the U.S. retire-
ment income system, reference is made to the
three legs of the retirement income stool—Social
Security, employer-provided pensions, and indi-
vidual savings. The most significant difference
between these two systems is that Canada offers
a universal pension, and the United States does
not. The key similarity between the two systems
is the mandatory, earnings-related component
that covers workers in the two countries and that
requires contributions from both workers and
their employees. Both systems provide relatively
modest replacement rates that are adjusted to
keep pace with inflation. There is a greater use
of general revenues to support older persons in
Canada than in the United States. Benefits are
also available at a younger age in Canada and
after shorter tenure.

Neither the Canadian publicly financed re-
tirement income system nor the one in the Unit-
ed States provides all of the income middle-
income retirees are likely to need in old age.
Both countries attempt to have these benefits
supplemented by employer-provided pensions
and individuals savings. Both countries provide
benefits to the needy elderly, although the pro-
grams that do this are very different from one
another.

Despite differences in the public retirement
income systems of Canada and the United States,
both contribute roughly the same amount to
total retirement income, though less of the total
comes from the earnings related pension in Can-
ada than in the United States (Gunderson, Hyatt,
and Pesando). About 40 percent of the aggregate
income of persons sixty-five and older in Canada
in 1997 came from the OAS (29 percent) or the
CPP/QPP (21 percent), while about 46 percent of
the aggregate income of the sixty-five-plus popu-
lation in the United States in 1998 came from
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publicly funded pensions, mainly Social Security
(Human Resources Development Canada,
2000b; U.S. Social Security Administration,
2000b). Canada’s Guaranteed Income Supple-
ment goes to a much higher proportion of older
persons than does the American SSI, although
GIS is not, according to Turner, a poverty pro-
gram like the U.S.’s Supplemental Security In-
come program.

Another significant difference between the
Canada Pension Plan and the U.S. Social Securi-
ty Program is the diversified investment of re-
serves currently permitted in the CPP but not in
the U.S. Social Security program. Credit splitting
and payment of certain benefits to same-sex com-
mon law partners also distinguish the publicly fi-
nanced income retirement system in Canada
from that in the United States. 

Improvements in both systems over the
years have resulted in sharp declines in the pro-
portion of poor or low-income elderly. Though
economic security continues to elude many retir-
ees, the availability of indexed benefits guaran-
teed for life have gone a long way toward
enhancing the economic security of older non-
workers in the United States and Canada. As a
result, retirement in comfort and dignity is a re-
ality for growing numbers of retirees in both
countries. 

Detailed information on income support for
older nonworkers in Canada can be found at the
web site of Human Resources Development Can-
ada: www.hrdc-drhc.gc.ca. Comparable informa-
tion for older nonworkers in the United States
can be found at the web site of the Social Security
Administration: www.ssa.gov.

SARA E. RIX

See also CANADA; CANADA, RETIREMENT INCOME; PEN-

SIONS, PLAN TYPES AND POLICY APPROACHES; PENSIONS,
PUBLIC PENSIONS; SOCIAL SECURITY ADMINISTRATION;
SOCIAL SECURITY, AND THE U.S. FEDERAL BUDGET; SO-

CIAL SECURITY, LONG-TERM FINANCING AND REFORM;
SUPPLEMENTAL SECURITY INCOME.
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INDIVIDUAL RETIREMENT
ACCOUNTS

An Individual Retirement Account (IRA)
provides some form of tax advantage to assets
held by an individual until retirement, with cer-
tain exceptions. Despite the recent trend toward
the use of the 401(k) and similar plans, the IRA
is still a valuable tool for retirement planning and
other goals. The types of IRAs are traditional,
Roth, education, SEP, and SIMPLE; all of them
use one of two forms of preferential tax treat-
ments affecting contributions and gains. Individ-
uals, small businesses, and the self-employed can
all potentially use IRAs. The Internal Revenue
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Service (IRS) does not dictate the type of invest-
ment held in an IRA; investors can use stocks,
bonds, mutual funds, and others (Preston). The
investment choice should be determined by in-
vestment horizon, risk tolerance, and possibly in-
vestment savvy (Hanna and Chen).

The traditional IRA has been available for
some time. The Roth IRA was born out of the
1997 Taxpayer Relief Act and provides a differ-
ent tax advantage than other types of retirement
savings vehicles, which will be discussed later.
The 2001 Taxpayer Relief Act (2001 TRA)
brought changes to contribution limits and will
be in effect beginning in 2002. These changes
will be highlighted where applicable.

Traditional IRA

The traditional IRA allows an individual to
place up to $2,000 per year in an account on a
tax-deferred basis. This means that the contribu-
tion is not counted as taxable income the year it
is contributed and will not be taxed until it is
withdrawn. This also applies to any earnings on
the contributions. Each member of a married
couple may have his or her own IRA and may
contribute as much as $2,000 per person. The
2001 TRA has provided for increases in this
amount. The contribution allowed per person
increases to $3,000 between 2002 and 2004, in-
creases again to $4,000 from 2005 to 2007, and
finally reaches $5,000 for 2008 and beyond. The
contribution amount will be indexed for inflation
after 2008 and will increase in increments of
$500. A special catch-up provision is instituted
for taxpayers age fifty and over. Taxpayers who
are fifty or over during 2002 may make an addi-
tional $500 contribution between 2002 and 2005
and an additional $1,000 beginning in 2006.

A qualified contribution reduces the amount
of income that will be used in computing the total
income tax owed because the contribution is not
taxable income. The investment gains and the
principal will be taxed as the distributions are
taken. The actual reduction in tax liability is
equal to the amount of the contribution multi-
plied by the marginal tax rate, the tax rate on the
last dollar earned. For example, if Matt can con-
tribute $2,000 to an IRA and he is in the 28 per-
cent marginal tax bracket, he would save about
$560 (2000 × 0.28) on his tax bill by contributing
to a traditional IRA.

Households can contribute some amount to
a traditional IRA as long as the taxpayer will not

be seventy and one-half by the end of the year
and has earned income for the year. The excep-
tion to the earned income rule is a nonworking
spouse, who may contribute to an IRA provided
that the couple’s combined income less IRA con-
tributions is greater than $2,000. This spousal
IRA allows for a contribution to be made by one
spouse on behalf of the other, who has little or no
monetary compensation. The amount of the al-
lowable contribution can be reduced or phased
out as the household’s modified adjusted gross
income (MAGI) increases. The MAGI is the ad-
justed gross income plus exempt qualified inter-
est, such as interest from a municipal bond. The
rules for the phaseout are determined by wheth-
er or not the individual is participating in an em-
ployer-provided retirement plan. In the case of
a married couple where one spouse is covered by
such a plan and the other is not, the allowable
contribution is based on each spouse’s own situa-
tion. Employer-provided retirement plans in-
clude 401(k), SEP, SIMPLE, tax-sheltered
annuities, and defined benefit plans.

In addition to annual contributions, three
types of transfers can fund traditional IRAs. The
first is a transfer from one IRA provider to anoth-
er. This does not involve any direct payment or
distribution to the investor, and hence there are
no tax implications. A transfer from a traditional
IRA or defined contribution plan to another
IRA, also known as a rollover, must be declared,
but if it is contributed within sixty days of the dis-
tribution, the rollover is tax-free; otherwise there
will be a penalty on any distribution that was not
frozen during that time. Frozen assets are those
that cannot be withdrawn from the financial in-
stitution because the institution is insolvent or
the state where the institution is located restricts
withdrawals because of insolvency. Further, if
the distribution is not a direct rollover, or is paid
to the owner, 20 percent must be withheld and
is taxable. Only the amount in the account that
could be taxed can be rolled over. Last, the
amount of an IRA transferred into another IRA
because of a divorce settlement is tax-free.

Distributions from the traditional IRA can
begin without penalty after the account holder
reaches age fifty-nine and one-half. Withdrawals
prior to that age incur a 10 percent federal tax
penalty unless they meet one of the criteria de-
termined by the IRS. One is payment of medical
costs. These medical expenses must not be reim-
bursed and must exceed 7.5 percent of adjusted
gross income (AGI). Second, withdrawals are al-
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lowed before fifty-nine and one-half when funds
are needed because of recent disability. A third
situation that avoids the 10 percent penalty is if
a person is the beneficiary of an inherited IRA.
Fourth, withdrawal of a sum not in excess of
qualified higher education expenses, such as tu-
ition and books, is permitted. An additional pro-
vision allows up to $10,000 to be withdrawn and
applied toward purchasing or building a first
home. Distributions from an IRA must begin by
April 1 in the year after the account holder
reaches seventy and one-half. If the entire
amount is not withdrawn, then a schedule based
on the owner’s life expectancy must be followed
for the distributions. Under this provision, annu-
ity payments taken prior to fifty-nine and one-
half are not penalized.

IRAs can be passed to heirs (more than one)
and are included in the estate of the deceased.
However, only the spouse of the decedent can
take over the IRA; others cannot contribute to,
roll over, or roll over assets into the IRA. Inherit-
ed IRAs must be withdrawn entirely within the
first five years after the owner’s death or over the
life expectancy of the beneficiary. If this person
is not the spouse, the serial withdrawals begin
after the first year following the death of the IRA
owner; a spouse can wait until the time at which
the deceased would have been seventy and one-
half.

Roth IRA

As part of the 1997 Taxpayer Relief Act, the
Roth IRA was introduced to provide taxpayers
with a unique means of saving for retirement and
other goals. The principal difference between
the Roth and the traditional IRAs is related to the
taxation of contributions and distributions.
While a deduction can be taken for contributions
to a traditional IRA, there is no deduction for
contributions to a Roth IRA. Instead, the earn-
ings grow tax-exempt. This means that when
money is withdrawn, there will be no taxes to
pay. Therefore the key difference between Roth
and traditional IRAs is that with the Roth, taxes
are paid on contributions but not in retirement,
and the opposite is true for the traditional IRA.

The Roth IRA may be preferable to a tradi-
tional IRA. The question one must answer to de-
termine which one is best is at what rate the
individual would like to pay taxes. While this
may require making some assumptions about
one’s income sources in retirement, and assum-

ing that tax laws will not change, it is still a rea-
sonable approach to deciding which choice is
best. If one expects his or her tax rate to increase
in retirement, then a Roth IRA is preferable.
This might be the situation for many young indi-
viduals, especially those just finishing college. If
one expects it to decrease in retirement, then a
traditional IRA is preferable. This may be the
case for one who is making this choice later in life
and is more established in his or her career.

As with a traditional IRA, individuals can
place $2,000 into a Roth IRA each year ($4,000
for married couples). The increases provided by
the 2001 TRA discussed for the contributions to
a traditional IRA are also applicable to the Roth
IRA. The rules regarding spousal Roth IRAs are
the same as those for the traditional spousal IRA.
The phaseout for allowable contributions for a
Roth IRA is the same as that for those not partici-
pating in employer-sponsored retirement plans
for the traditional IRA. Contributions to a Roth
IRA can be made at any age, even beyond seven-
ty and one-half.

Generally the rollover provisions of a Roth
IRA are similar to those of a traditional IRA. In
order to be eligible for a traditional-to-Roth rol-
lover, certain conditions must be met. Failure to
meet these guidelines subjects the rollover to a 6
percent federal tax for excess contributions as
well as the 10 percent federal tax penalty; it also
is included in ordinary income, and thus is sub-
ject to income taxes. Prior to 1999 the tradition-
al-to-Roth rollover distribution could be taken
over a four-year period, but this is not the case
for new or current rollovers.

Distributions from a Roth IRA will be tax-
free as long as they have been held in the IRA for
five years or more and are withdrawn for appro-
priate reasons (the same as those for a traditional
IRA). Otherwise, the early withdrawal penalty
applies to the total amount withdrawn in that
year. Unlike the traditional IRA, the rule requir-
ing distributions to begin by age seventy and
one-half does not apply to the Roth IRA. Howev-
er, the rules regarding distributions after the
owner’s death are the same as those for the tradi-
tional IRA.

Education IRA

The education IRA, although similar to a
Roth, has several important differences. Like the
Roth, the education IRA does not provide a cur-
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rent tax deduction but does allow for tax-free
growth of the investment principal, and has the
same phaseout rules for allowable contributions.
The purpose of the education IRA is to save for
qualified higher education expenses for the
named beneficiary. These expenses include tu-
ition, fees, books, and room and board for stu-
dents enrolled at least half-time, and as of 2002
will also include expenses for elementary and
secondary schools. The contributions to this IRA
must be made before the beneficiary reaches
eighteen years of age and must be made in cash.
The cash stipulation differs from other IRAs, for
which the contributions can also be in the form
of securities. Another important difference is that
the contribution for an education IRA cannot ex-
ceed $500 per year per child. However, this limit
increases to $2,000 after 2001. Excess contribu-
tions face the same rules as the Roth IRA, but if
there are contributions made on the child’s be-
half to a qualified state tuition program, such as
a Section 529 plan or prepaid tuition plan, then
any amount contributed to the education IRA is
considered excess. Excess contributions must be
withdrawn by year-end or face a 10 percent pen-
alty.

The distributions from an education IRA in
any year cannot exceed the amount of qualified
higher education expenses. Otherwise, the same
rules apply for withdrawal and bequests that
exist for traditional and Roth IRAs. The only ex-
ception is that the funds must be distributed by
the time the beneficiary is thirty years old or, if
the beneficiary dies, the assets must be distribut-
ed to that person’s beneficiaries within thirty
days from the time of death. If the person is a
minor or does not have a will then state laws of
intestacy will dictate the beneficiary.

SEP-IRA

The fourth type of IRA is a Simplified Em-
ployee Pension (SEP-IRA), which allows employ-
ers to make contributions on behalf of qualified
employees. To qualify, an employee must be at
least twenty-one years old, have worked three
out of the five previous years for the employer,
and earned at least $400 of compensation in the
year contributions are made.

The contribution by the employer on behalf
of an employee for the SEP-IRA is limited to the
lesser of $30,000 or 15 percent of the employee’s
compensation, excluding the employer contribu-
tion to a tax-deferred account; a SEP-IRA cannot

be a Roth IRA. Although employees can also con-
tribute to this account, the same rules for contri-
butions apply as in a traditional IRA. Further,
the SEP-IRA is considered an employer-
sponsored plan, and thus any contributions by
the employee are subject to the same phaseout
rules that govern the traditional IRA. Rules re-
garding distributions are the same as those for a
traditional IRA.

SIMPLE IRA

The fifth type of IRA is the Savings Incentive
Match Plan for Employees (SIMPLE). A SIMPLE
plan allows an employee to allocate a portion of
his or her income to an IRA as long as the em-
ployee received at least $5,000 in compensation
in one of the previous two years and will receive
at least $5,000 during the current year. Further,
employees whose benefits are covered by a
union, who are nonresident aliens, or who would
not have been eligible if not for an acquisition,
disposition, or similar activity do not need to be
included in the SIMPLE plan.

The contribution is limited to $6,000 per
year. As part of the 2001 TRA, the annual contri-
bution increases to $7,000 in 2002, and will in-
crease in $1,000 increments per year, up to
$10,000 in 2005. After 2005, the contribution will
be indexed to inflation and increase in $500 in-
crements. Employers are required to contribute
between 1 and 3 percent of the individual’s com-
pensation, but the amount can be only 1 percent
for two of the five years following the election pe-
riod. Rules regarding distributions are the same
as those for a traditional IRA. A SIMPLE IRA
cannot be a Roth IRA.

Who is using IRAs?

Results from the 1998 Survey of Consumer
Finances (SCF) show that almost 49 percent of
U.S. households have some type of retirement
account, an increase of more than three percent-
age points over 1995 (Kennickell et al.). The SCF
provides more specific data regarding ownership
of IRAs (Kennickell). Additional statistics were
computed using data from the 1998 SCF to de-
termine the percentage of individuals between
nineteen and ninety-five years of age using IRAs
during 1997. Over 28 percent owned an IRA in
1997, and the average balance was $20,209. The
proportion of those owning IRAs increases with
age, then decreases for those approaching retire-
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ment. The amount invested also increases with
age, then begins to decrease, which is consistent
with the fact that when a person retires, he or she
is receiving distributions.

The overall strategy when deciding on an
IRA is determining the best time to pay taxes,
which is when the marginal tax rate is lowest.
Further information can be obtained from Publi-
cation 590 of the U.S. Department of the Trea-
sury.

MICHAEL STEVEN GUTTER

See also RETIREMENT PLANNING.
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INEQUALITY
Social inequality encompasses relatively

long-lasting differences between groups of peo-
ple and has considerable implications for individ-
uals, especially ‘‘for the rights or opportunities
they exercise and the rewards or privileges they
enjoy’’ (Grabb, 1997, pp. 1–2). Most studies of so-
cial inequality consider gaps in income and assets
between advantaged and disadvantaged groups
of people. However, important considerations in
the study of social inequality also include issues
of status, power, housing, and health, as well as
the relationship between these factors and eco-
nomic well-being.

Economic well-being, status, power, housing,
and health are influenced by many factors, in-
cluding age. In most research on inequality in
later life researchers organize age-based systems
of inequality on the basis of whether one is old,
middle aged, or young. Comparisons are made
between these age groups, or strata, to determine
whether one group is disadvantaged relative to
another.

Other factors that influence social inequality
include gender, class, ethnicity, and race. In-
creasingly, researchers are recognizing that to
fully explore the complexities of inequality, all of
these factors must be considered. Yet, there re-
mains disagreement among scholars about how
class, age, gender, ethnicity, and race influence
one another, and about which among these is
most important to inequality. In the literature on
aging, researchers have approached this issue in
various ways. Central to these approaches are de-
bates between multiple-jeopardy and leveling
hypotheses, studies of heterogeneity and cumu-
lative advantage/disadvantage, and discussions
of diversity.

Multiple bases of inequality: conceptual
issues

Research on the relationship between in-
equality and class, gender, age, ethnicity, and
race has often addressed the question of whether
the disadvantages associated with class, gender,
ethnicity, and race increase in older age (multi-
ple-jeopardy hypotheses), stay the same, or
whether the gap between these groups diminish-
es in later life (leveling hypotheses). Multiple-
jeopardy hypotheses argue that class, racial, eth-
nic, and gender inequalities carry on in later life
and that groups who are disadvantaged by these
dimensions of inequality in midlife (e.g., women
or people of color) face increasing disadvantage
in older age. Alternatively, the leveling hypothe-
sis suggests that people who are privileged in
early life have more to lose in later life, and that
a leveling out of resources takes place. Further-
more, social security policies serve to enhance
the resources of those who are disadvantaged
earlier in life, which further reduces the gap be-
tween the haves and the have-nots among older
people. There has been mixed support for both
types of hypotheses, depending on what dimen-
sions of inequality are considered and the partic-
ular inequality outcome that is of concern.
However, after reviewing many diverse studies
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that consider either the combination of class and
age, gender and age, or race and ethnicity and
age, Fred Pampel (1998) concluded that there is
more support for the multiple-jeopardy hypoth-
esis than for the leveling approach.

Related to multiple-jeopardy arguments are
life-course discussions of heterogeneity and cu-
mulative advantage/disadvantage. The key dis-
tinction between these two perspectives is the
latter’s emphasis on time. According to the cu-
mulative advantage/disadvantage hypothesis, the
heterogeneity between groups of people in-
creases over time. This hypothesis suggests that
individuals have specific class, gender, and racial/
ethnic characteristics that provide them with a
certain amount of advantage or disadvantage.
Initially, there is little separation between the
haves and the have-nots on the basis of these dis-
tinctions. However, as time passes, the separa-
tion between the advantaged and disadvantaged
grows and age cohorts become increasingly het-
erogeneous. The reason that this occurs is be-
cause the economic and social value that is
attached to productive work in most Western so-
cieties differs depending on one’s gender, race/
ethnicity, class, and age. For the most part, re-
search on cumulative advantage/disadvantage
has found support for the hypothesis, but most
of the research has focused on income inequality
rather than on status, power, housing, or health.

Recent theoretical work on aging and in-
equality has also considered the issue of diversity.
Although the terms heterogeneity and diversity have
been used interchangeably, the distinction be-
tween them is an important one. Both of these
concepts are about difference, but the theoretical
emphasis on power relations varies between the
two. While heterogeneity can refer to any meaning-
ful group or individual difference, diversity is
about ‘‘examining groups in relation to inter-
locking structural positions within a society’’
(Calasanti, 1996, p. 148). This requires that class,
age, gender, and ethnicity/race be conceptual-
ized as ‘‘sets of social relations, characterized by
power, that are fundamental structures or orga-
nizing features of social life’’ (McMullin, 2000, p.
525), and not as individual attributes. Further-
more, social class, age, gender, and ethnicity/race
must be viewed as interlocking sets of power rela-
tions. This emphasis on power relations in diver-
sity research prompts a consideration of what is
meant by power, and by the related concept status.

Status and power

Put simply, status refers to one’s position in
society. Sociologists often make a distinction be-
tween ascribed status and achieved status. Ascribed
status refers to characteristics of individuals over
which they have little control, such as their sex,
age, race, or ethnicity. Achieved status, on the
other hand, refers to positions in society that an
individual may achieve, such as level of educa-
tion or occupational status. Although ascribed
and achieved status have received considerable
research attention, the status group concept is
more relevant to the discussion presented here,
because it is directly tied to issues of power. A sta-
tus group refers to a set of people who ‘‘have a
subjective sense of common membership and a
group awareness that is relatively well defined’’
(Grabb, 1997, p. 50). Status groups are clearly
demarcated in society on the basis of their pres-
tige, honor, and the resulting power that they
have.

What then, is meant by power? There are
many sociological definitions of power but per-
haps the most widely cited view reflects the ability
of individuals or groups in social relationships to
impose their will on others regardless of resis-
tance (Weber, 1922). Economic resources are
often thought to be associated with power. How-
ever, as the preceding discussion of status groups
suggests, power may also be derived from pres-
tige and honor.

Because status moves away from the idea
that power is largely based in economic relation-
ships, it is tempting to consider issues of aging
and inequality in this light. This is because most
older people do not have direct associations with
the economy (i.e. they do not work for pay), and
therefore must derive their status and power, if
they have any, from other means. Hence, one
question that arises is whether age groups might
well be evaluated with regard to their status, and,
in turn, whether honor, prestige, and power vary
across age groups.

The extent to which age is associated with
power and status varies depending on the specif-
ics of the culture or society in question. In some
societies, high levels of status and power are
found in older age groups relative to younger
groups, but in other societies older adults are af-
forded very little status or power.

In early twenty-first-century Canada and the
United States, the relationship between age, sta-
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tus, and power is complex. In these societies,
very rarely are young children or teenagers af-
forded higher levels of status and power than are
adults. Regardless of levels of maturity, dexterity,
or intellectual ability, teenagers who live in
North America must turn a certain chronological
age before they are legally able to drive a car,
vote, or consume alcohol. Wage scales are estab-
lished for teenagers, not on the basis of what they
do, but on their chronological age. Hence, a
twenty year old and a seventeen year old could
be working at the same job and the seventeen
year old could legally be paid less for doing the
same work. All of this suggests that the status and
power of younger people in North America lags
far behind that of middle-aged or older persons.
This assessment is too simplistic, however. A
counter pressure to these facts exists which has
been referred to as the ‘‘cult of youth.’’ This re-
fers to the ideology in North American culture
that favors young over old and suggests that to
be young is to be vibrant, beautiful, and happy,
whereas to be old is to be tired, unattractive, and
grim. These cultural views do little to take away
from the status and power that middle-aged
adults have. However, for older adults these
views are especially detrimental because, com-
bined with the loss of their youthful appeal, they
have also lost the power and status associated
with middle-aged activities such as working for
pay and raising families.

The status and power associated with age is
influenced by other dimensions of inequality, in-
cluding class, gender, and ethnicity/race. Yet re-
searchers have not tended to consider these
intersections in their discussions of status and
power. Anecdotally, however, we can imagine
that an older, retired, white man who had a suc-
cessful career as the president of a large multina-
tional company will likely maintain some status
and power despite his age. One way in which
men in these circumstances do this is by retaining
their memberships on the executive boards of
companies or public organizations (e.g., universi-
ties). Alternatively, there would be very little sta-
tus and power associated with being an aging,
Hispanic housewife.

As this discussion on status and power illus-
trates, research on aging tends to insufficiently
deal with the intersections between class, age,
gender, and ethnicity/race. Where possible, the
ensuing discussions will present information on
class, age, gender, and ethnicity/race, while
maintaining a focus on aging and later life. Nota-

bly, very little research has simultaneously and
systematically considered all of these dimensions
of inequality, thus limiting the extent to which
the intersection of these factors can be discussed.
Further, most of the available information on
health and housing assesses income differences
rather than social-class differences and focuses
on black/white racial comparisons to the neglect
of other racial and ethnic groups. In the follow-
ing discussion, therefore, income will be used as
a proxy for social class and racial comparisons
will be limited to discussions of older black and
white Americans.

Housing

Contrary to popular opinion, the majority
(95 percent in the United States) of older people
(age 65 and over) live within the community and
not in institutional settings such as nursing
homes. Among those older people who live in
communities, most live in homes that they own
(77 percent in the United States).

The structural factors that the U.S. govern-
ment uses to evaluate housing problems include
whether a household has adequate heating and
cooling systems, plumbing, and kitchen facilities;
whether it has structural defects; and whether
there is equipment in need of repair. These
structural issues are a significant concern for
older people living within a community, because
almost 8 percent of them live in dwellings that
have moderate to severe structural problems.
The U.S. government also assesses housing on
the basis of whether it is overcrowded, and on
whether there are excessive shelter costs. Very
few older adults live in overcrowded households,
but one-quarter of older homeowners and one-
third of older renters are considered to spend
too much of their income on housing. In other
words, between one-quarter and one-third of
older people spend over 30 percent of their in-
come on housing, and people in this situation are
not thought to have enough money available to
spend on food, medical expenses, transporta-
tion, and clothing.

Low-income households are at higher risk of
housing problems than are high-income house-
holds, regardless of age. This fact has led some
commentators to conclude that housing policies
that target older adults should be abandoned for
housing policies that focus more specifically on
income. Others argue that older adults are in
unique situations that require specific housing-
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policy initiatives. For instance, to the extent that
older adults are more frail than younger adults,
their housing deficiencies may not be well cap-
tured by typical measures of housing problems.
As an example, a significant housing problem for
an older adult may be the need for assistive de-
vices installed in the bathroom. If an older adult
cannot afford such devices, then they are at risk
of injury and their home does not meet their
basic safety needs. This is an issue that most
younger adults do not face. Furthermore, older
adults may suffer the negative consequences of
living in substandard housing more so than
younger adults do. The fact that every year there
are North American news reports of older peo-
ple dying from the summer heat or the winter
cold is a point that attests to this claim.

There are also subgroups of older people,
the very old (eighty-five+) and black older adults
in particular, that are at heightened risk of occu-
pying poor housing (Golant & LaGreca,
1995).This suggests that researchers must care-
fully consider how age and race intersect in as-
sessments of housing deficiencies and that
diversity among those aged sixty-five and older
is an important issue in this regard. Assessments
of gender differences are rare in the literature on
housing deficiencies in later life. This seems a bit
odd in light of the fact that higher proportions
of older women than older men live alone and
that living alone likely increases one’s risk of suf-
fering negative consequences of poor housing
because there may be no one available to help in
times of crisis. Furthermore, because there are
well established relationships between poverty
and gender and between poverty and poor hous-
ing, neglecting potential gender differences in
housing seems particularly odd. However,
studies on housing often use the household as
the unit of analysis and rely on census informa-
tion that defines household heads on the basis of
the name that appears on the lease or land title.
Hence, problems with data may make it difficult
to fully capture gender inequality in housing.

Health

According to the World Health Organiza-
tion, health is broadly defined as ‘‘a state of com-
plete physical, mental, and social well-being and
not merely the absence of disease or infirmity’’
(World Health Organization, 2000). This defini-
tion suggests that many measures of health must
be explored to fully understand health and in-

equality. Older persons are more likely than
younger persons to experience chronic health
problems, functional impairments, and death.
This being said, it is inaccurate to assume that all,
or even most, older people are sick to the point
that they have trouble functioning. Although the
majority (85 percent) of adults age sixty-five or
older have one or more chronic illness, only
about 20 percent of older adults have trouble
providing their own personal care or living inde-
pendently as a result of functional impairment.
Nonetheless, among the older population, health
does vary on the basis of age, with those over the
age of eighty-five having significantly poorer
health than those between the ages of sixty-five
and eighty-five.

In general, research suggests that rates of
clinical mental disorder are higher among youn-
ger than among older adults (Krause, 1999). On
the other hand, rates of cognitive impairment
and suicide are higher among older than among
younger adults (Krause, 1999). Unlike these
findings from the psychiatric perspective, socio-
logical research on mental health tends to focus
on depressive symptomatology rather than clini-
cal assessments of mental disorder. This re-
search, although still inconclusive, suggests that
the relationship between age and depressive
symptomatology is nonlinear, decreasing from
young to middle adulthood and then increasing
at age 60 and thereafter (Krause, 1999).

Gender significantly influences health in
later life. On average, women live seven to eight
years longer than men. However, older women
experience more chronic illnesses and functional
impairments, report more depressive symptoms,
experience higher levels of psychological dis-
tress, and have higher rates of prescription drug
use than do older men. Notably, while there is a
higher prevalence of depressive disorders
among women at all ages when compared to
men, this gap decreases with increasing age.

Beyond these age and gender differences,
there is further diversity in physical health
among older adults on the basis of class and race.
One well-known and consistent finding is the re-
lationship between socioeconomic status (SES)
and health. Research on physical health general-
ly shows that individuals from lower socioeco-
nomic strata have worse health than do those
from higher socioeconomic strata. In general,
however, class differences in health are smaller
in older age than they are in younger age. In-
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deed, when education and income are used as
measures of SES, the inverse relationship be-
tween SES and health is not always supported
among samples of older adults. Yet, if occupation
is the SES measure used, class differences in
health in later life are usually found. For in-
stance, older persons who were previously em-
ployed in skilled, white-collar work have fewer
health problems and lower rates of mortality
than those who were employed in unskilled,
blue-collar work (Pampel, 1998).

Regarding mental health, older persons with
lower levels of education and income tend to re-
port more depressive symptoms than do those
with higher levels of education and income. In
contrast, relationships between either education
or income and depressive disorder in later life
appear to be weak.

Such a strong and consistent relationship be-
tween SES and health exists because people with
lower levels of income, lower levels of education,
and bad jobs are more likely to experience mal-
nutrition, to disproportionately lack knowledge
of health care practices, and because they are
more often exposed to dangerous working and
living environments. All of these things negative-
ly affect health status. Furthermore, research has
shown that SES is associated with access to health
care services. In particular, older people with
higher incomes and who have private health in-
surance go to the doctor more often and spend
more nights in the hospital than do older people
who have lower incomes or who do not have pri-
vate health insurance, regardless of their overall
health (Mutchler & Burr, 1991).

The relationship between race and health in
later life is complex. For the most part, research
suggests that, compared to older white Ameri-
cans, older black Americans report more chronic
health problems, have higher levels of functional
decline, and have higher rates of mortality. Yet,
even though physical and mental health are
often correlated, older black Americans and
older white Americans tend to have similar levels
of mental health.

The physical health gap between white
Americans and black Americans does not in-
crease in later life, but instead remains consistent
or declines. In fact, there appears to be a cross-
over in health after the age of eighty-five, where-
by older black persons gain a slight health
advantage.

The most reliable data for this crossover ef-
fect come from mortality statistics. The ratio of

black men and women to white men and women
who die in each ten-year age group declines
steadily from age twenty-five onward. American
data from 1992 show that the black to white mor-
tality ratio for twenty-five-year-old to thirty-five-
year-old males is 2.39, and for females it is 2.72.
These ratios decline for each successive age
group until a crossover occurs in the eighty-five
and older age group. In this age group the ratio
is .99 for women and .95 for men, suggesting that
among the oldest old, black men and women
have a slight advantage over white men and
women regarding mortality.

Selectivity in survival is the most common ex-
planation given for the age-based decline in the
racial health gap and the crossover effect in mor-
tality ratios. This selectivity explanation suggests
that the reason the gap in health status between
older white and black adults remains the same or
declines in later life has to do with the fact that
black Americans are at greater risk of dying than
are white Americans at each life-course stage.
Hence, only the healthiest black persons live into
old age, thereby reducing the health distinction
between white and black Americans in later life.

Conclusion

To the extent that status, power, housing
conditions, and health reflect overall well-being,
the information presented above suggests that,
all things considered, older adults tend to have
lower levels of well-being than younger adults.
However, the relationship between age and well-
being is very complex. Indeed, there is notable
diversity among older adults, with class, age,
gender, and ethnicity/race intersecting to struc-
ture inequality in later life. The first letter of each
of these bases of diversity forms the word CAGE.
A lot of imagery comes to mind when one thinks
of the word cage, and for certain groups of peo-
ple this imagery is quite accurate. However, one
must also recognize that there also is a great deal
of variation in inequality. Not all working class,
racial, or ethnic minority women suffer from low
levels of well-being, even though they are at
heightened risk. Hence, a task of future geronto-
logical work on inequality is to assess what con-
tributes to such variation and how individuals
make choices that either amplify or diminish the
effect of structural circumstances on inequality.

JULIE ANN MCMULLIN
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See also ECONOMIC WELL-BEING; GENERATIONAL EQUI-

TY; HEALTH, SOCIAL FACTORS; HOUSING.
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INFLATION
See CONSUMER PRICE INDEX AND COLAS

INFLUENZA
Influenza is an acute respiratory illness

caused by infection with influenza type A or B
virus. It typically occurs in outbreaks over a five-
to six-week period each winter. Each year, hun-
dreds of thousands of excess hospitalizations,
tens of thousands of excess deaths, and billions
of dollars in health care costs can be attributed to
influenza and its complications. Attack rates can
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Nurse Jacqueline Spaky delivers an swine flu injection to an elderly patient in New York City in 1976. The city
set up 45 sites at which to give the shots free of charge in an attempt to limit the spread of the deadly disease.
Older adults are more susceptible to catching the flu, and its affects can often be much more harsh than in
younger patients. (Corbis/BETTMAN photo.)

be as high as 10 to 40 percent in the community,
and examination of influenza epidemic curves
typically reveals a bimodal pattern, with attack
rates highest in the young and morbidity and
mortality highest in the elderly population. In
most studies, elderly persons with chronic respi-
ratory conditions account for up to 80 percent of
patients with such serious complications as hospi-
talization and death.

Influenza can be a particularly difficult prob-
lem for people who live in long-term care facili-
ties (LTCFs), where case fatality rates during
outbreaks often exceed 5 percent. Up to 22 per-
cent of residents that acquire influenza will de-
velop complications of infection severe enough
to result in hospitalization. Once influenza is in-
troduced into a LTCF by staff and visitors, these
relatively closed communities are an ideal setting
for the rapid spread of influenza by droplet
transmission. Attack rates among residents can
exceed 40 percent.

Clinical findings

Influenza is typically characterized by the
abrupt onset of fever, chills, headaches, severe

myalgias (muscle pains), malaise, and loss of ap-
petite. These are evident after an incubation pe-
riod of one to two days. In the first three days of
illness, headache and muscle pain are usually the
most bothersome symptoms, with the severity of
these complaints reflecting the magnitude of the
fever. Dry cough, severe sore throat, and nasal
obstruction and discharge are usually also pres-
ent, although they may be overshadowed by the
systemic complaints. The fever typically resolves
after approximately three days, but the cough,
sore throat, and hoarseness may persist for three
to four days after the fever resolves. It is impor-
tant to remember that in frail older adults disease
presentation can be atypical. For example, some
individuals might present only with fever, lack of
energy, or confusion, and without any evidence
of respiratory illness. Influenza should be consid-
ered in any illness characterized by fever in an el-
derly person during influenza season.

Without complications, influenza is a self-
limited illness lasting five to eight days. Elderly
patients and patients with high-risk medical con-
ditions, including chronic lung or heart disease,
kidney disease, problems with the immune sys-
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tem, cancer, or other chronic medical problems
are at risk for developing complications from in-
fluenza. Pneumonia caused by the influenza
virus itself and secondary bacterial pneumonia
are the most common and serious complications
of influenza. Patients with influenza pneumonia,
a complication which is fortunately quite rare,
will present with typical signs and symptoms of
influenza but go on to develop severe cough,
shortness of breath, and cyanosis. Chest X-rays
will usually show bilateral findings most consis-
tent with adult respiratory distress syndrome,
and gram stains of sputum will not identify a bac-
terial pathogen. Death, due to diffuse hemor-
rhagic pneumonia, is high even with prompt
antiviral therapy.

Secondary bacterial pneumonia is indistin-
guishable from community-acquired pneumonia
in the absence of influenza, except that it typical-
ly occurs in elderly patients or patients with
chronic heart or lung problems after recovery
from a classic influenza illness. Patients will usu-
ally describe a recurrence of fever, cough, and
sputum production four to fourteen days after
their initial recovery from influenza. Physical ex-
amination and chest X-ray usually reveal a focal
area of lung infection. Microbiological examina-
tion of the sputum often shows bacteria such as
Streptococcus pneumoniae or Haemophilus influenzae.
Treatment of community-acquired pneumonia
as a secondary complication of influenza infec-
tion is not different than in any other setting, and
requires antibiotic drugs.

Diagnosis

Influenza virus can be readily isolated from
nasal swabs, throat swabs, nasal washes, and
sometimes sputum. A throat swab alone is less
sensitive than nasal or throat washes, and thus
washes are preferred. Specimens should be
placed into containers of viral transport medium
and transported to the laboratory for viral cul-
ture. Two-thirds of positive cultures will be de-
tected within seventy-two hours, with the
remainder within five to seven days. However,
particularly for influenza detection in long-term
care facilities, faster methods of detection are
needed. A variety of rapid detection methods for
influenza virus exist that detect viral antigens by
immunofluorescence or ELISA in as little as one
hour, with reasonable sensitivity and specificity
under optimal conditions. At present though,
viral culture remains the gold standard for diag-
nosis of influenza infection.

Treatment

In otherwise healthy children and adults
with uncomplicated influenza infection, antiviral
therapy is not generally warranted. Bed rest, ad-
equate fluid intake, and treatment with analge-
sics, cough suppressants, and decongestants may
improve symptoms. In patients at significant risk
for the development of complications of influen-
za, or in those with influenza pneumonia, the use
of antiviral medications may decrease morbidity
and mortality. Until recently, therapy for influ-
enza typically involved the use of amantadine or
rimantadine, antiviral drugs active against influ-
enza A. Most studies examining the efficacy of
these drugs have shown a reduction in clinical
symptom scores, a faster resolution of fever, and
a decrease in the level and duration of infectivity.
Most authorities support the use of amantadine
in the treatment of complicated influenza A virus
infection, even late in the course of illness. Treat-
ment with antiviral medications is also generally
recommended for outbreaks of influenza A virus
infection in LTCFs, although whether these
drugs prevent illness, relieve symptoms, or re-
duce the duration of illness or complications in
this setting is not clear.

These drugs can lead to complications. Con-
fusion, delerium, seizures, falls, insomnia, or
fractures occur in 22 to 47 percent of residents
of LTCFs treated with amantidine, and drug re-
sistance develops readily. Side effects can be re-
duced in the elderly by reducing the dose of
amantadine to 100 mg or less daily in the pres-
ence of renal insufficiency. Central nervous sys-
tem side effects are less problematic with
rimantadine than with amantadine.

The neuraminidase inhibitors are a new class
of antiviral medications with activity against both
influenza A and B virus. These agents, although
expensive, offer a much better side-effect profile
and are better tolerated in the elderly than
amantadine. Although resistance to these agents
has been reported, it is not yet a significant prob-
lem. The role of these agents in the prevention
and treatment of influenza infections in the el-
derly has not yet been established, but there is
mounting evidence to suggest that they may play
a key role in the management of influenza in
LTCFs in the near future.

Prevention

Influenza vaccination represents the safest,
most cost-effective means of prevention of mor-

INFLUENZA 713



bidity and mortality from influenza virus. Cur-
rent guidelines recommend influenza vaccine
yearly in all individuals over age sixty-five, all
residents of LTCFs, children or adults with
chronic pulmonary or cardiovascular illness,
children requiring chronic aspirin therapy, and
women in the second or third trimester of preg-
nancy during influenza season. Yearly influenza
vaccine is also recommended in health care
workers, employees of LTCFs who come in con-
tact with patients, and home care providers or
others who have household contact with high-
risk individuals.

At present, an inactivated vaccine directed at
three viruses (influenza A H1N1, H3N2, and in-
fluenza B) is currently used. This vaccine can re-
duce the incidence of confirmed influenza,
influenza-like illness, all respiratory infections,
exacerbations of cardiopulmonary disease, hos-
pitalization, and death in both community-
dwelling elderly persons and in residents of
LTCFs. Although the vaccine has only 30 to 40
percent efficacy in preventing influenza in resi-
dents of LTCFs, severe illness, hospitalization,
and death are significantly reduced. High vacci-
nation rates among residents of a LTCF signifi-
cantly reduce the chances of an outbreak
occurring in that facility, and should an outbreak
occur, vaccination will decrease hospitalizations
by 50 to 60 percent and mortality by as much as
80 percent. In order to maximize the effective-
ness of the vaccine in the prevention of influenza-
associated morbidity and mortality in residents
of LTCFs, it is critical that high staff vaccine rates
be maintained in hopes of reducing and delaying
introduction of influenza into these facilities. A
newly developed but not yet licensed cold-
adapted, live, attenuated, trivalent, intranasal in-
fluenza vaccine has been shown to increase
serum, mucosal, and cell-mediated immunity
when given in combination with the currently
available intramuscular vaccine.

SHELLY MCNEIL

See also LUNG, AGING; PNEUMONIA.
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INSULIN
See DIABETES MELLITUS

INTELLIGENCE
Empirical work in geropsychology began in

the early part of the twentieth century with the
observation that there were apparent declines in
intellectual performance when groups of young
and old persons were compared on the same
tasks. This early work was done primarily with
measures designed for assessing children or
young adults. The intellectual processes used in
the development of cognitive structures and
functions in childhood, however, are not always
the most relevant processes for the maintenance
of intelligence into old age, and a reorganization
of cognitive structures (for example, mental abili-
ties) may indeed be needed to meet the demands
of later life. Nevertheless, certain basic concepts
relevant to an understanding of intelligence in
childhood remain relevant at adult levels.
Changes in basic abilities and measures of intelli-
gence must therefore be studied over much of
the life course, even though the manner in which
intellectual competence is organized and mea-
sured may change with advancing age.

This section will first review the historical
background for the study of adult intelligence.
Alternative formulations of the conceptual na-
ture of intelligence will then be described. Next,
changes in intellectual competence that repre-
sent actual decrement that individuals experi-
ence will be differentiated from the apparently
lower performance of older persons that is not
due to intellectual decline, but instead reflects a
maintained, but obsolescent, functioning of older
cohorts when compared to younger peers. This
is the distinction between data on age differences
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gained from cross-sectional comparison of
groups differing in age and data acquired by
means of longitudinal studies of the same indi-
viduals over time. This discussion will also in-
clude information on the ages at which highest
levels of intellectual competence are reached,
magnitudes of within-generation age changes,
and an assessment of generational differences.
Some attention will be given to the distinction be-
tween academic and practical intelligence. Final-
ly, the influences of health, lifestyles, and
education will be considered. This will provide
an understanding of why some individuals show
intellectual decrement in early adulthood while
others maintain or increase their level of func-
tioning well into old age.

Intellectual development from young adult-
hood through old age has become an important
topic because of the increase in average life span
and the ever-larger number of persons who
reach advanced ages. Assessment of intellectual
competence in old age is often needed to provide
information relevant to questions of retirement
for cause (in the absence of mandatory retire-
ment for reasons of age), or to determine
whether sufficient competence remains for inde-
pendent living, for medical decision making, as
well as for the control and disposition of proper-
ty. Level of intellectual competence may also
need to be assessed in preparation for entering
retraining activities required for late-life career
changes.

Historical background

Four influential theoretical positions have
had a major impact on empirical research on in-
telligence and age. The earliest conceptualiza-
tion came from Sir Charles Spearman’s work in
1904. Spearman suggested that a general dimen-
sion of intelligence (g) underlied all purposeful
intellectual pursuits. All other components of
such pursuits were viewed as task or item specific
(s). This view underlies the family of assessment
devices that were developed at the beginning of
the twentieth century; particularly the work of
Alfred Binet and Henri Simon in France. Think-
ing of a single, general form of intelligence may
be appropriate for childhood, when measure-
ment of intellectual competence is used primarily
to predict scholastic performance. However, a
singular concept is not useful beyond adoles-
cence, because there is no single criterion out-
come to be predicted in adults. Also, there is

convincing empirical evidence to support the ex-
istence of multiple dimensions of intelligence
that display a different life-course pattern.

The notion of a single dimension of intelli-
gence became popular during World War I,
when Robert Yerkes constructed the Army Alpha
intelligence test for purposes of classifying the
large number of inductees according to their
ability level. Because of the predominantly verbal
aspects of this test, it was soon supplemented by
performance measures suitable for illiterate or
low-literate inductees. Assessing a single dimen-
sion of intelligence also widely influenced educa-
tional testing. It was around this time that Lewis
Terman, a psychologist working at Stanford Uni-
versity, adapted the work of Binet and Simon for
use in American schools and introduced the
Stanford-Binet test, which dominated education-
al testing for many decades. Terman was also re-
sponsible for the introduction of the IQ concept.
He argued that one could compute an index (the
intelligence quotient, or IQ) that represents the
ratio of a person’s mental age (as measured by
the Stanford-Binet test) divided by the person’s
chronological age. An IQ value of 100 was as-
signed to be equivalent to the average perfor-
mance of a person at a given age. The IQ range
from 90 to 110 represented the middle 50 per-
cent of the normal population. Because there is
no linear relation between mental and chrono-
logical age past adolescence, however, the Stan-
ford-Binet approach did not work well with
adults (see below).

An early influential multidimensional theory
of intelligence was Edward. L. Thorndike’s view
that different dimensions of intelligence would
display similar levels of performance within indi-
viduals. Thorndike also suggested that all catego-
ries of intelligence possessed three attributes:
power, speed, and magnitude (see Thorndike &
Woodworth, 1901). This approach is exemplified
by the work of David Wechsler. The Wechsler
Adult Intelligence Scale (WAIS) consists of elev-
en distinct subscales of intelligence, derived from
clinical observation and earlier mental tests,
combined into two broad dimensions: verbal
intelligence and performance (nonverbal-
manipulative) intelligence. These dimensions
can then be combined to form a total global IQ.
The global IQ (comparable to the Stanford-Binet
IQ) is statistically adjusted to have a mean of 100
for any normative age group. The range of the
middle 50 percent of the population is also set to
range from 90 to 110. The Wechsler scales were
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used in the clinical assessment of adults with psy-
chopathologies, and some of the subtests are still
used by neuropsychologists to help diagnose the
presence of a dementia.

The Wechsler verbal and performance scales
are highly reliable in older persons, but measur-
able differences between the two are often used
as a rough estimate of age decline, a use that has
not proven to be very reliable. A more significant
limitation of the test for research on intellectual
aging, however, has been the fact that the factor
structure of the scales does not remain invariant
across age. As a consequence, most recent studies
of intellectual aging in community-dwelling pop-
ulations have utilized some combination of the
primary mental abilities.

Factorially simpler multiple dimensions of
intelligence were identified in the work of Louis
Leon Thurstone during the 1930s, which was ex-
panded upon by J. P. Guilford in 1967. (The pri-
mary mental abilities described by Thurstone
and Guilford have also formed the basis for this
author’s own work; see Schaie, 1996b.) Major in-
tellectual abilities that account for much of the
observed individual differences in intelligence
include verbal meaning (recognition vocabu-
lary), inductive reasoning (the ability to identify
rules and principles), spatial orientation (rota-
tion of objects in two- or three-dimensional
space), number skills (facility with arithmetic
skills), word fluency (recall vocabulary), and per-
ceptual speed. Further analyses of the primary
intellectual abilities have identified several
higher-order dimensions, including those of
fluid intelligence (applied to novel tasks) and
crystallized intelligence (applied to acculturated
information).

The introduction of Piagetian thought into
American psychology led some investigators to
consider the application of Piagetian methods to
adult development. However, Jean Piaget’s
(1896–1980) original work assumed that intellec-
tual development was complete once the stage of
formal operations had been reached during
young adulthood. Hence, this approach has con-
tributed only sparsely to empirical work on adult
intelligence.

There are also discernable secular trends
that cut across theoretical positions on different
aspects of adult intelligence. Diana Woodruff-
Pak has identified four stages: (1) until the mid-
1950s, concerns were predominantly with identi-
fying steep and apparently inevitable age-related

decline; (2) the late 1950s through the mid-1960s
saw the discovery that there was stability as well
as decline; (3) beginning with the mid-1970s, ex-
ternal social and experiential effects that influ-
enced cohort differences in ability levels were
identified; and (4) in the 1980s and 1990s the
field has been dominated by attempts to alter ex-
perience and manipulate age differences. Suc-
cessful demonstrations of the modifiability of
intellectual performance has led researchers to
expand definitions of intelligence and to explore
new methods of measurement.

Conceptualizations of intelligence

Past approaches to the study of intelligence
(from its origin in work with children) were pri-
marily concerned with academic or intellectual
performance outcomes. Current conceptualiza-
tions of intelligence, by contrast, often distin-
guish between academic, practical, and social
intelligence. All of these, however, are basically
manifestations of intellectual competence. The
contemporary study of intellectual competence
has been largely driven by three perspectives:
The first sees competence as a set of latent vari-
ables (latent variables are not directly observable
but are inferred by statistical means, e.g., factor
analysis, from sets of observed variables that are
related to the ‘‘latent variables’’) that represent
permutations of variables identified by studies of
basic cognition. This perspective has been char-
acterized as a componential or hierarchical ap-
proach. The second perspective views com-
petence as involving specific knowledge bases.
The third focuses on the ‘‘fit’’ or congruence be-
tween an individual’s intellectual competence
and the environmental demands faced by the in-
dividual.

Componential/hierarchical approaches to in-
telligence. The three major examples of such
approaches are: Robert Sternberg’s triarchic the-
ory of intelligence; Paul Baltes’ two-dimensional
model; and the hierarchical model linking intel-
lectual competence with basic cognition pro-
posed by Sherry Willis and K. Warner Schaie.

Sternberg proposed a triarchic theory of
adult intellectual development that involves
metacomponents, and experiential and contex-
tual aspects (a metacomponent is a necessary
component required for the others). The meta-
componential part of the theory involves an
information-processing approach to basic cogni-
tion, including processes such as encoding, allo-
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cation of mental resources, and monitoring of
thought processes. The second component of the
theory posits that these processes operate at dif-
ferent levels of experience, depending upon the
task—the basic components can operate in a rela-
tively novel fashion or, with experience, they
may become automatized. For example, identify-
ing a driver’s response pattern under a specific
traffic condition; this response then becomes au-
tomatic whenever a similar condition is encoun-
tered. According to Sternberg, the most
intelligent person is the one who can adjust to a
change in a problem situation and who can even-
tually automate the component processes of task
solution. The third aspect of the theory is con-
cerned with how the individual applies the meta-
components in adjusting to a change in the
environment.

Baltes proposed a two-dimensional compo-
nential model of cognition. The first component
is identified as the mechanics of intelligence, which
represent the basic cognitive processes that serve
as underpinnings for all intelligent behavior.
The second component of the theory is labeled
the pragmatics of intelligence. This is the compo-
nent that is influenced by experience. Baltes ar-
gues that the environmental context is critical to
the particular form or manifestation in which
pragmatic intelligence is shown. The concept of
wisdom has been linked with, and studied within,
the pragmatics of intelligence.

Willis and Schaie conceptualized a hierarchi-
cal relationship between basic cognition and in-
tellectual competence. Basic cognition is thought
to be represented by domains of psychometric
intelligence, such as the second-order constructs
of fluid and crystallized intelligence and the pri-
mary mental abilities associated with each
higher-order construct. The cognitive abilities
represented in traditional approaches to intelli-
gence are proposed to be universal across the life
span and across cultures. When nurtured and di-
rected by a favorable environment at a particular
life stage, these processes and abilities develop
into cognitive competencies that are manifested
in daily life as cognitive performance.

Intellectual competence, as represented in
activities of daily living, is seen in the phenotypic
expressions of intelligence that are context- or
age-specific. The particular activities and behav-
iors that serve as phenotypic expressions of intel-
ligence vary with the age of the individual, with
a person’s social roles, and with the environmen-

tal context. Problem solving in everyday activities
is complex and involves multiple basic cognitive
abilities. Everyday competence also involves sub-
stantive knowledge, as well as the individual’s at-
titudes and values associated with a particular
problem domain.

Age changes in intelligence

A number of longitudinal studies have been
conducted in the United States and in Europe
covering substantial age ranges. An important
new addition is the initiation of longitudinal
studies in the very old, providing hope for better
information on age changes in the nineties and
beyond.

Longitudinal studies of intelligence usually
show a peak of intellectual performance in young
adulthood or early middle age, with a virtual pla-
teau until early old age and accelerating average
decline thereafter. However, it should be noted
that different intellectual skills reach peak per-
formance at different ages and decline at differ-
ent rates. Figure 1 provides an example from the
Seattle Longitudinal Study, a large scale study of
community-dwelling adults. This figure shows
age changes from twenty-five to eighty-eight
years of age for six primary mental abilities. Note
that only perceptual speed follows a linear pat-
tern of decline from young adulthood to old age,
and that verbal ability does not reach a peak until
midlife and still remains above early adult per-
formance in advanced old age. Similar patterns
have been obtained in meta-analyses of the WAIS
(cf. McArdle, 1994).

It should also be noted that there are wide
individual differences in change in intellectual
competence over time. For example, when
change in large groups of individuals was moni-
tored over a seven-year interval, it was found that
the ages 60 to 67 and 67 to 74 were marked by
stability of performance, while even from ages 74
to 84 as many as 40 percent of study participants
remained stable. However, it was also found that
by their mid-sixties almost all persons had signifi-
cantly declined on at least one ability, while re-
maining stable on others.

Age differences in intelligence

Findings from age-comparative (cross-
sectional) studies of intellectual performance are
used to compare adults of different ages at a sin-
gle point in time. Because of substantial genera-
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Figure 1
Longitudinal age changes on six latent intellectual ability dimensions.

SOURCE: Schaie, K. W..‘‘The Course of Adult Intellectual Development.’’ American Psychologist 49 (1994): 304–313.
Reprinted with permission of the American Psychological Association.

tional differences, these studies show far greater
age differences than the within-individual
changes observed in longitudinal data. Ages of
peak performance are found to be earlier (for
later-born cohorts) in cross-sectional studies.
Modest age differences are found by the early fif-
ties for some, and by the sixties for most, dimen-
sions of intelligence. On the WAIS, age
differences are moderate for the verbal part of
the test, but substantial for the performance
scales. Because of the slowing in the rate of posi-
tive cohort differences (a later-born cohort per-
forms at a higher level than an earlier-born
cohort at the same ages), age difference profiles
have begun to converge somewhat more with the
age-change data from longitudinal studies. Both
peak performance and onset of decline seem to
be shifting to later ages for most variables.

Figure 2 presents age differences over the
age range from twenty-five to eighty-one for
samples tested in 1991, found in the Seattle Lon-
gitudinal Study, which can be directly compared
to the longitudinal data presented in Figure 1.
Particularly noteworthy is the fact that cross-
sectional age differences are greater than those
observed in longitudinal studies—except for nu-
merical skills, which show greater decline when
measured longitudinally.

More recent studies of the WAIS with nor-
mal individuals (the WAIS has been widely ap-
plied to samples with neuropathology or mental
illness, so it is important to state that the work re-
ferred to is on normal individuals) use approach-
es that involve latent variable models (see
McArdle & Prescott, 1992; Rott, 1993), while
other analyses have been conducted at the item
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Figure 2
Cross-sectional age differences on six latent intellectual ability dimensions.

SOURCE: Schaie, K. W..‘‘The Course of Adult Intellectual Development.’’ American Psychologist 49 (1994): 304–313.
Reprinted with permission of the American Psychological Association.

level. A study by Sands, Terry, and Meredith
(1989) investigated two cohorts spanning the age
range from 18 to 61. Improvement in perfor-
mance was found between the ages of 18 and 40
and between 18 and 54. Between ages 40 and 61,
improvement was found for the information,
comprehension and vocabulary subtests, while
there was a mixed change (gain on the easy items
and decline on the difficult items) on picture
completion and a decline on digit symbol and
block design (with decline only for the most diffi-
cult items of the latter test). The discrepancies be-
tween the longitudinal and cross-sectional
findings on the WAIS, as well as on the primary
mental abilities, can be attributed largely to co-
hort differences in attained peak level and rate

of change arising as a consequence of the differ-
ent life experiences of successive generations.

Since women, on average, live longer than
men, one might ask whether there are differen-
tial patterns by sex. Most studies find that there
are average-level differences between men and
women at all ages, with women doing better on
verbal skills and memory, while men excel on nu-
merical and spatial skills. The devel-opmental
course of intellectual abilities, however, tends to
have parallel slopes for men and women.

Cohort differences in intellectual abilities

Cohort differences in psychometric abilities
have been most intensively examined in the Seat-
tle Longitudinal Study. Cumulative cohort dif-
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Figure 3
Cumulative cohort differences on six latent intellectual ability dimensions for cohorts born from 1897 to 1966.

SOURCE: Schaie, K. W..‘‘The Course of Adult Intellectual Development.’’ American Psychologist 49 (1994): 304–313.
Reprinted with permission of the American Psychological Association.

ferences for cohorts born from 1897 to 1966 are
shown in Figure 3 for the abilities discussed
above. There is a linear positive pattern for in-
ductive reasoning and verbal memory, a positive
pattern for spatial orientation, but curvilinear or
negative patterns for numeric ability and percep-
tual speed. Factors thought to influence these co-
hort differences include changes in average
educational exposure and changes in education-
al practices, as well as the control of early child-
hood infectious diseases and the adoption of
healthier lifestyles by more recent cohorts. Simi-
lar differences have also been found using
biologically related parent-offspring dyads com-
pared at approximately similar ages.

The effect of these cohort differences is to in-
crease age differences in intelligence between
young and old for those skills where there have
been substantial gains across successive genera-
tions (e.g., inductive reasoning), but to decrease

age differences in instances were younger gener-
ations perform more poorly (e.g., number skills).
Hence, it should be kept in mind that some older
persons seem to perform poorly when compared
with their younger peers not because they have
suffered mental decline, but because they are ex-
periencing the consequences of obsolescence.

Practical intelligence

Much of the work done by psychologists on
intelligence has concerned those aspects that are
sometimes called academic intelligence. However,
an equally important aspect of intelligence is con-
cerned with the question of how individuals can
function effectively on tasks and in situations en-
countered on a daily basis. It has been shown that
individual differences in performance on every-
day tasks can be accounted for by a combination
of performance levels on several basic abilities.
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Competence in various everyday activities (e.g.,
managing finances, shopping, using medica-
tions, using the telephone) involve several cogni-
tive abilities or processes that cut across or apply
to various substantive domains. But the particu-
lar combination or constellation of basic abilities
varies, of course, across different tasks of daily
living. It is important to note that the basic abili-
ties are seen as necessary (but not sufficient) ante-
cedents for everyday competence.

Other variables, such as motivation and
meaning, and in particular the role of the envi-
ronment or context, determine the particular
types of applied activities and problems in which
practical intelligence is manifested. Everyday
competence also involves substantive knowledge
associated with the particular everyday-problem
domain, as well as attitudes and values with
regard to the problem domain. Both the so-
ciocultural context and the microenvironment
determine the expression of practical intelli-
gence for a given individual. For example, while
the ability to travel beyond one’s dwelling has
been of concern through the ages, comprehend-
ing airline schedules and operating computer-
driven vehicles are only recent expressions of
practical intelligence. The environment also
plays an important role in the maintenance and
facilitation of everyday competence as people
age. Environmental stimulation and challen-
ges, whether they occur naturally or through
planned interventions, have been shown to be as-
sociated with the maintenance and enhancement
of everyday competence in the elderly. Practical
intelligence appears to peak in midlife and then
decline, following closely the changes observed
in the underlying cognitive abilities associated
with specific everyday problems.

Influences upon intellectual development

Intellectual competence does not operate
within a vacuum. It is affected both by an individ-
ual’s physiological state (i.e., the individual’s state
of health and, in old age particularly, the pres-
ence or absence of chronic disease), as well as the
presence or absence of a favorable environmen-
tal context and adequate support systems. Figure
4 provides a conceptual schema of the influences
that impact the adult development of cognitive/
intellectual competence.

Adult cognitive functioning must, of course,
be initially based upon both heritable (genetic)
influences and the early environmental influ-

ences typically experienced within the home of
the biological parents. It has been suggested by
some behavior geneticists that much of the early
environmental influences are nonshared (i.e.,
not shared by all members of a family). However,
there is retrospective evidence that some early
shared environmental influences may affect
adult intellectual performance (see Schaie & Zuo,
2000). Both genetic and early environmental fac-
tors are thought to influence midlife cognitive
functioning. Early environmental influences will,
of course, also exert influences on midlife social
status. Genetic factors are also likely to be impli-
cated in the rate of cognitive decline in adult-
hood. Thus far, the best-studied gene in this
context is the apolipoprotein E (ApoE) gene, one
of whose alleles is thought to be a risk factor for
Alzheimer’s disease. ApoE status is therefore also
considered a factor in cognitive development
(the expression of this gene is probably not im-
portant prior to midlife).

Influence of health. Considerable informa-
tion is available on the reciprocal effects of chron-
ic disease and intellectual abilities. It has been
observed that decline in intellectual performance
in old age is substantially accelerated by the pres-
ence of chronic diseases. Conditions such as car-
diovascular disease, renal disease, osteoarthritis,
and diabetes tend to interfere with lifestyles that
are conducive to the maintenance of intellectual
abilities, while they also have direct effects on
brain functioning. One study found that individ-
uals free of chronic disease perform intellectually
at levels that are characteristic of those seven
years younger who are suffering from such dis-
eases. However, it has also been shown that the
age of onset of chronic disease is later, and the
disease severity is less, when it occurs in individu-
als functioning at high intellectual levels.

Influence of lifestyles. Many studies have
related individual differences in socioeconomic
circumstances (and resultant lifestyles) to the
maintenance of high levels of intellectual func-
tioning into old age. In particular, it has been
shown that individuals who actively pursue intel-
lectually stimulating activities seem to decline at
lower rates than those who do not. Such pursuits
may include travel, intensive reading programs,
participation in clubs and organizations, and cul-
tural and continuing-education activities. Con-
versely, those individuals whose opportunities
for stimulating activities have been reduced due
to the loss of a spouse or other factors restricting
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Figure 4
Conceptual model of health and environmental factors influencing the adult development of intellectual/
cognitive competence.

SOURCE: Schaie, K. W. (2000). ‘‘The Impact of Longitudinal Studies on Understanding Development from Young
Adulthood to Old Age.’’ International Journal of Behavioral Development (2000). Reprinted with permission.

their social networks may be at greatest risk for
decline.

Influence of education. Both the mainte-
nance of intellectually stimulating activities and
the pursuit of healthful lifestyles appear to be de-
pendent to a considerable extent on an individu-
al’s level of attained education. Over the course
of the twentieth century, in the United States,
there was an average increase in educational ex-
posure amounting to approximately six years for
men and five years for women. This societal shift
may be largely responsible for many of the
favorable cohort differences in intellectual abili-
ties described in this article. Those advantaged
educationally are also more likely to be engaged
in intellectually stimulating work experiences.
These, in turn, have been shown to have favor-
able effects on the maintenance of intellectual
functions into old age. Finally, it should be noted
that while there is eventual age-related decline in
intelligence for both the educationally advan-
taged and disadvantaged, those who start at a
high level are likely to retain sufficient intellectu-
al competence to last throughout life.

K. WARNER SCHAIE

See also AGE-PERIOD-COHORT MODEL; CREATIVITY;
FUNCTIONAL ABILITY; LEARNING; PROBLEM SOLVING,
EVERYDAY; WISDOM.
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INTERGENERATIONAL
EXCHANGES

One of the most salient aspects of the rela-
tionship between aging parents and their adult
children is the nature and extent of exchanges of
goods, services, and support. No matter what
their age, parents and children occasionally need
help; most of time, family members are asked
first. Exchanges between parents and children
are embedded in family and kinship relation-
ships. The focus here will be on routine or nor-
mative kinds of exchanges between American
parents and children, rather than on caregiving,
which involves more systematic, extraordinary,
and extensive help.

Consequences of social and demographic
changes for exchanges between
generations

Scholars have become particularly fascinated
with exchanges between parents and children, in
part because there have been a series of social
changes that have altered the context of relations
between parents and children and probably
heightened the salience of intergenerational ex-
changes. First, the fact that individuals are living
longer has led to several important changes to
later-life family relationships. Not surprisingly,
the potential for long-lasting family relationships
has greatly increased. Certainly the prospects for
long-lasting marriages is greater. However, these
marriages have not become as commonplace as
one would suppose, due to the sharp rise in di-
vorce in the post–World War II era. The other
family relationship that has been profoundly af-
fected by declines in mortality has been parent-
child relationships. It is not unusual for parents

and children today to accrue fifty years or more
of interwoven biographies. The majority of indi-
viduals today will spend most of their lives in a
relationship with parents where they are not mi-
nors. Indeed, in an aging society like the United
States, parents and children will share key adult-
hood transitions such as work, parenthood, re-
tirement, and, for some, grandparenthood.
These extended years of shared lives form a very
different context for exchanges of support than
was the case for the first half of the twentieth cen-
tury. Finally, increases in longevity have changed
the experience of grandparenthood—for both
generations. Grandparents are much more likely
to be alive and in good health for a significant
part of their grandchildren’s lives. Grandparent-
hood is also much more likely to a part of the life
course of aging adults.

Second, declines in family sizes have altered
the generational structure of families. The pool
of potential family members ‘‘down’’ the genera-
tional ladder has become smaller, while the de-
clines in mortality have worked to maintain the
number of family members ‘‘up’’ the generation-
al ladder. It is increasingly common today for
middle-aged adults to have more living parents
than children. The true force of this social
change will not be felt, however, until the baby-
boom generation (those born in the decade after
World War II) has entered old age. The question
is, will there be ‘‘enough’’ children available to
care for this generation

Finally, the large increase in divorce has
posed challenges for intergenerational ex-
changes. Divorced adult children often have
many needs, and they often turn to their parents
for help. As divorce became commonplace
among young adults, intergenerational support,
in the form of parent’s helping children with fi-
nancial assistance, housing, childcare, and emo-
tional support became crucial. However, the
proportion of aging parents who are divorced is
also growing, and these parents often do not
have the resources to provide needed assistance
to their adult children.

Why do individuals give?

There are two theoretical explanations for
why individuals give. Some scholars argue that
intergenerational support can best be under-
stood by using social exchange theory (Homans,
1958; Thibaut & Kelly, 1959), while others point
to altruism as the key theoretical construct
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(Deutsch, 1975). A basic premise of social ex-
change theory is that social exchanges and inter-
actions will continue as long as they are seen as
beneficial. Intergenerational exchanges of sup-
port happen where perceived rewards are seen
to offset the costs to an individual. In other
words, parents give help to children with the un-
derstanding that they will get something back
that is ‘‘worth’’ the costs of what they give. Sever-
al studies have found patterns in data on routine
assistance that are consistent with this theory. For
example, Glenna Spitze and John Logan (1989)
found that women’s investment in caregiving (di-
rect and intensive care to a family member in
need) and kin keeping activities (a range of activ-
ities from keeping in touch, relating news, or vis-
iting, to activities that encompass exchanges of
help like babysitting, loaning money, or provid-
ing emotional support) in their early and middle
life course creates obligations in men and chil-
dren that lead to assistance in later life. However,
conclusive tests of hypotheses drawn from this
theory have not yet happened, in part due to the
great demands on data a careful test would re-
quire.

A second explanation of patterns of inter-
generational support suggests they are largely
explained by altruism. The idea is that parents
and children care about each other, or at least
feel some sense of responsibility toward each
other, and this concern motivates parents to
monitor the well-being of their children (and
children to monitor the well-being of their par-
ents) and offer assistance when they perceive that
there is a need. This theoretical approach has
been behind a good deal of the quantitative mod-
els of assistance rendered across generations;
that is, the modeling intergenerational resource
flows is largely built around variables measuring
the resources and needs of each generation.
However, despite the intuitive appeal of this the-
ory, the empirical support is mixed. Research to
date indicates that needs are certainly an impor-
tant part of the explanation of exchanges, but
providing support, and the motives behind these
acts, appear to be more complex than this theory
would suggest. In short, no unified theoretical
explanation for intergenerational exchanges has
emerged.

Factors that affect exchanges

The availability during the 1990s of large,
nationally representative surveys with good

questions on exchanges of support between gen-
erations has led to considerable advances in our
understanding of the overall patterns of support,
as well as the characteristics of families, parents,
and children that effect the giving and receiving
of assistance. From the perspective of the adult
child, routine exchanges with parents are not all
that common. The 1987–1988 National Survey
of Families and Households (NSFH) found that
only 17 percent of adult children received money
(at least $200 given or loaned in the past five
years) from their parents, and only 4 percent
gave money to their parents. In the month be-
fore the interview, only 13 percent of adult chil-
dren received childcare, 17 percent received
household assistance, and 32 percent gave
household assistance. Advice and emotional sup-
port are the most common forms of exchange,
with 27 percent of respondents receiving such
support, and 25 percent giving such support to
their parents.

This picture looks somewhat better when we
take the perspective of aging parents. Parents
age fifty-five and older with at least one adult
child living independently report higher levels of
giving and receiving assistance than their adult
children report. This is to be expected, of course,
given that children typically have only one set of
parents with whom to engage in exchanges,
while most parents can potentially draw support
from several children. Giving advice and emo-
tional support is most frequently exchanged (42
percent), followed by giving money to children
(33 percent) and receiving advice and giving
childcare (both 29 percent). Only one in five
aging parents received assistance with household
chores, transportation, or household repairs
from any of their adult children during the pre-
vious month. Receiving monetary assistance is
virtually unheard of (3 percent). At any given
point in time, more than one-third of older
adults are not involved in giving, and over 60
percent have not received anything from any of
their adult children.

These relatively modest levels of routine ex-
changes are not due to children being unavail-
able—a strong majority of parents (72 percent)
have at least one adult child living within twenty-
five miles. Neither is it because parents and chil-
dren are not in regular contact or maintain good
relations—studies have shown repeatedly that
parents and children maintain a high level of
contact via visits, phone calls, and letter writing,
and that both parents and children generally
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rate their relationship as positive. Rather, these
levels of help appear low because routine assis-
tance, at least in American families, tends to be
episodic rather than continuous, contingent
more on a particular need that suddenly arose.

These general trends obscure significant
variations. Researchers have given considerable
attention to race and ethnic variations in ex-
changes. Ethnographic studies and specialized
surveys document extensive social support net-
works among African-American families. These
findings have led some researchers to conclude
that African Americans have stronger family net-
works than Americans of European descent.
However, recent work based on nationally repre-
sentative data that systematically compare kin as-
sistance of African Americans and European
Americans have generally not found superior
support networks among minority families, even
when socioeconomic differences are taken into
account. Other scholars, noting the strong famil-
ism of Mexican Americans, have concluded from
specialized surveys documenting involvement in
mutual support activities that Mexican Ameri-
cans have stronger kin networks than whites.
However, studies that have systematically com-
pared kin assistance among representative sam-
ples of Hispanic groups and whites have not
found significant differences.

Intergenerational exchanges are affected by
the gender of the participants. A large number
of studies show that women are more involved
than men in kin-keeping activities that structure
family events and maintain contact among family
members. Across generations, there is evidence
that the mother-daughter tie is stronger than
other parent-child relationships. However, it is
not the case that men are uninvolved in ex-
changes. Rather, their giving tends to mirror tra-
ditional gender-role expectations—men are
found to be more likely to give financial help and
less likely to be providing childcare or emotional
support.

Assistance that involves face-to-face interac-
tions, such as childcare or the performance of
household tasks, diminishes with physical dis-
tance. It would seem plausible that certain forms
of intergenerational help, such as financial assis-
tance or advice and emotional support, would
not be affected by distance; however, research
has found that distance remains a significant bar-
rier to the exchange of aid given to children by
parents, but less so for children giving aid to

their parents. Perhaps children are more adept
at using modern means of transportation and
communication than their parents to reduce geo-
graphic barriers to rendering assistance.

Finally, one of the strongest predictors of ex-
changes is parental resources. Parents with the
most resources (e.g., married, highly educated,
high income or wealth) are significantly more
likely to render help to their children.

Changes over the life course

Exchanges of assistance vary in patterned
ways over the life course of both parents and chil-
dren. One of the surest ways to receive parental
support is to have a child. Giving to children is
also affected by changes in the lives of parents.
Most significantly, as parents age, they tend to
give less to their children. Much of this decline
in giving can be explained by factors associated
with aging (e.g., declines in health, death of
spouse, changing needs of children). Yet, there
is evidence that this gradual decline in the likeli-
hood of giving help to children persists even
when these other factors are taken into account.

Finally, and inevitably, the death of the par-
ent leads to an inheritance of the parent’s estate.
This ‘‘final’’ intergenerational transfer has re-
ceived significantly less attention from research-
ers. Available evidence indicates that parents
typically treat their children equally in bequests.
However, at least one study shows that those who
did not give equally did not systematically give
more to children with lower earnings.

DAVID EGGEBEEN

See also BEQUESTS AND INHERITANCES; FILIAL OBLIGA-

TIONS; PARENTAL OBLIGATIONS; PARENT-CHILD RELA-

TIONSHIP.
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INTERGENERATIONAL
JUSTICE

The term intergenerational justice refers to the
ethical problem of distributing scarce resources
between different age groups in a society. For ex-
ample, intergenerational justice is at stake when
societies debate how much of their scarce re-
sources should be devoted to areas such as edu-
cation that primarily benefit the young, versus
programs such as social security or Medicare that
benefit older members of the population. Simi-
larly, the problem of justice between generations
arises when societies consider limiting health
care resources to the elderly in order to increase
health care resources available to the young.

Historical background

While the problem of allocating scarce soci-
etal resources among age groups has always ex-
isted, during the past two centuries this problem
has gained prominence in many developed na-
tions. Greater attention to intergenerational jus-
tice is in part due to the fact that the societies of
many developed nations are aging. Unlike the
aging of individuals, which occurs in a progres-
sive, chronological fashion, societies are said to
age whenever their number of older members
increases relative to their number of younger
members. Most industrial nations, including the
United States, have been aging since at least
1800. In 1800, the demographic makeup of de-
veloping countries resembled that of today’s
Third World countries: roughly half the popula-
tion was under the age of sixteen, with few peo-
ple living beyond the age of sixty. Since that time,
these countries have become developed nations,
and have witnessed increases in life expectancy
and decreases in fertility rates. Thus, since 1950,
the ranks of Americans age sixty-five and older
has more than doubled, while the number of per-
sons over the age of eighty-five has more than
quadrupled. These trends are forecast to contin-
ue until around the middle of the twenty-first
century. At the other end of the age span, devel-
oped countries have seen a decline in the pro-
portion of young people. After 1964 the total
fertility rate began to plummet, reaching a low of
1.7 in 1976, a figure below the replacement rate
of the population. These twin phenomena have
dramatically increased the proportion of older
persons in developed nations. At the same time,
the age profile of many Third World countries
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remains heavily weighted toward younger age
groups.

A relatively larger number of older citizens
increases the demand for a variety of services
used primarily, or disproportionately, by older
individuals. For example, consumption of health
care services rises sharply with age. In the United
States, persons sixty-five and over represent 12
percent of the population, yet they account for
33 percent of the country’s total personal health
care expenditures, exclusive of resource costs.
Between 1980 and 2040, the demand for health
care among the oldest Americans (those seventy-
five and over) is forecast to increase at a dramatic
rate. There will be a 265 percent increase in phy-
sician visits, a 291 percent increase in days of hos-
pital care, and a 318 percent increase in nursing-
home residents among this age group.

Contemporary debates over intergenera-
tional justice frequently focus on the problem of
whether society should limit the share of scarce
resources it devotes to the elderly. For example,
in the United States, where the old increasingly
outnumber the young, debates about limiting
health care expenditures for older individuals
have emerged in political and philosophical dis-
cussions during the latter part of the twentieth
century.

Philosophical and ethical background

It is revealing to consider what form discus-
sions about intergenerational justice might take
if the young outnumbered the old. Would such
concerns be expressed in terms of setting limits
to publicly financed health care for the young? If
not, perhaps there is more at stake here than the
proportion of old persons compared to young
persons within society. If a society would be rela-
tively less willing to curtail resources to younger
people, this might suggest that its sense of justice
somehow includes the idea that the young are in-
herently more morally deserving of scarce re-
sources than older persons are. It is unclear that
any ethical basis can be found to support such a
position.

The philosopher Daniel Callahan argues
that it is not unjust to deny persons access to pub-
licly financed life-extending medical care once
they reach a natural life span. Callahan’s reason-
ing is that once individuals reach old age, death
may be an occasion for sadness, but should also
be thought of as a relatively acceptable event. To

clarify this idea, Callahan asks people to imagine
the death of both an older person and a younger
person they know, and to consider how they will
feel about their deaths twenty or thirty years
after the fact. According to Callahan, while the
death of any individual is a loss, we perceive the
deaths of young and old persons differently.
When viewed in distant retrospect, people con-
tinue to feel despair and moral outrage about the
death of young persons because such persons
were deprived a full and meaningful life. By con-
trast, over time the deaths of old persons are re-
garded as philosophically and ethically tolerable
because death in old age does not rob persons of
living their full or ‘‘natural’’ lifespan.

If these judgments are correct, perhaps soci-
ety’s obligation to prevent the death of younger
persons is not the same as the obligation to pre-
vent the death of older persons; perhaps more of
its scarce resources should be devoted to pre-
venting premature deaths, and comparatively
less devoted to preventing death in old age. Cal-
lahan proposes that society can ethically ration
publicly financed life-extending health care to
people who have reached a ‘‘natural lifespan.’’
Most people will reach a natural span of life by
age sixty-five, or certainly by their late seventies
or early eighties. After this age, individuals re-
main free to use personal resources to pay for
life-extending care in old age, yet society is not
obligated, according to Callahan, to devote
scarce resources to this end.

Contractarian approaches to
intergenerational justice

Social-contract theories of justice offer us a
quite different way of looking at intergeneration-
al justice. According to this school of thought
people incur morally binding obligations of jus-
tice only by virtue of their consent or agreement.
Whereas for Callahan the concept of a natural
lifespan defines what expectations for health care
are reasonable at different stages of life, for the
contractarian normative judgments are solely a
matter of rational choice by unfettered individu-
als. Rather than viewing ethical obligations as un-
alterable dictates imposed by God, nature, or by
one’s station in life, the contractarian regards the
source of ethical obligation to be free and ratio-
nal agents. The social contract view is sometimes
put forward as a comprehensive ethical theory,
and sometimes presented as an account of justice
and social obligation.
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Working in this tradition, philosopher Nor-
man Daniels frames the problem of intergenera-
tional justice as a problem of choosing what
resources we should devote to old age. Yet rather
than calling for a consensus among members of
the society, as social contract views typically do,
Daniels casts intergenerational justice as a first-
person problem of prudential choice. Intergen-
erational justice is thus viewed as a problem of
distributing scarce resources between the older
and younger stages of each person’s own life. In
other words, we should stop thinking about in-
tergenerational justice as arising between distinct
groups of people. The young and old are one
and the same—in the sense that each person
passes through youth, adulthood, and old age.

Before choosing how to allocate resources
across our life span, Daniels introduces a proce-
dural constraint aimed at ensuring fair and im-
partial conditions for choosing. To prevent
people from biasing the distribution of resources
to the stage of life they currently occupy, they
must be blind to their own actual age, and then
imagine that they will live out their whole lives
with the result of their choice. In other words,
people should expect to experience firsthand the
advantages and disadvantages of their distribu-
tive choices for youth, adulthood, and old age. 

With this background, Daniels goes on to
argue that people would opt for a scheme that
improved their chances of reaching a normal life
expectancy, rather than one that gave them a
greater chance of living beyond a normal life ex-
pectancy. In the area of health care, for example,
it is just for a society to impose age-based restric-
tions on health care in order to free up resources
devoted to improving people’s chances of reach-
ing normal life expectancy. Daniels emphasizes
that rationing medical care by age is consistent
with treating persons equally. This is because,
unlike sexism or racism, differential treatment by
age equalizes over time. If we treat the old one
way and the young another, over time each per-
son is treated both ways.

Utilitarian approaches

Whereas contractarian approaches take as
their starting point the idea of rational choice by
individuals, utilitarian theories begin with the
premise that all human conduct should promote,
to the greatest extent possible, the welfare of all.
Whereas Daniels places emphasis on the long-
term prudential interest of the individual, utili-

tarianism is concerned impartially with the in-
terests of all. Thus, utilitarianism sometimes re-
quires substantial sacrifice on the part of individ-
uals as a means to producing the greatest good
for everyone. Rather than inviting people to cal-
culate their own prudential interests, utilitarians
instruct people to consider the interests of all
conscious beings who may be affected by what
they do.

How are problems of intergenerational jus-
tice settled within a utilitarian framework? Often
this approach requires age-based rationing of
scarce resources in order to maximize the
achievement of some important goal. For in-
stance, it might be argued that to maximize pub-
lic welfare, scarce health care resources should be
aimed at prolonging the life of young persons
who are relatively more productive and efficient
in their contributions to society. Older individu-
als contribute to society in fewer areas and func-
tion less efficiently where they do. They cease
professional work and take leave of active partici-
pation in other social roles, such as parenting. Al-
ternatively, working within the utilitarian
tradition, it might be argued that older persons
should be excluded from scarce medical re-
sources in order to maximize cost savings. As
noted already, elderly individuals, on average,
consume a disproportionate share of health care.
Finally, utilitarian thinking might support age-
based rationing in order to yield the greatest pos-
sible return on society’s health care dollars. The
young have, on average, many more years ahead
to live than older people do. Therefore, life-
extending health care distributed to younger
people will tend to yield a greater return on in-
vestment in terms of life-years saved.

Libertarian approaches

Whereas utilitarian approaches tend to grant
societies authority to require substantial sacri-
fices from individuals to promote the public wel-
fare, libertarians reject state authority altogether,
or at least want to see it substantially reduced.
Libertarians underscore individual liberty and
individual rights to private property. While bear-
ing affinities to social-contract theories, which
also place emphasis on free choice by rational in-
dividuals, libertarians tend to emphasize the free
market approach to distributing scarce re-
sources. According to one prominent libertarian
view, what makes a distribution of scarce re-
sources just or unjust is not its outcome, but how
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it was arrived at. So long as individuals are free
to acquire and exchange goods on a free market,
whatever distribution of goods results is just.

What are the implications of libertarian
thinking for intergenerational justice debates?
First, one cannot say in advance how much of so-
ciety’s scarce health care resources the old and
the young deserve. Rather than viewing health
care as a right, the libertarian views private prop-
erty as a right. Thus, people are free to exchange
private property for health care, or for other
goods, in a free market. According to this con-
ception, inequalities in health care are fair if they
were historically acquired through fair acquisi-
tions and exchanges, rather than through bla-
tantly unfair means such as stealing, enslaving,
defrauding, or otherwise coercing people. Soci-
ety is not justified in establishing health care poli-
cies that require, through taxing or other means,
individuals to sacrifice justly acquired goods.
When elderly or other groups in a society lack ac-
cess to basic health care, the libertarian calls
upon a principle of charity, rather than social jus-
tice, to improve their plight.

Summary
The distribution of scarce resources between

the young and the old will continue to attract
widespread attention in scholarly and public-
policy discussions. Different philosophical ap-
proaches to justice yield very different answers to
the question of how these concerns should be set-
tled. The philosophical assumptions inherent in
proposals for rationing based on age, for exam-
ple, derive little support from libertarian schools
of thought, yet fit well within the framework of
utilitarian and contractarian viewpoints. Gaining
clarity about the problem of intergenerational
justice in health care and other areas will require
paying closer attention to the philosophical and
ethical assumptions that underlie different policy
proposals.

NANCY JECKER

See also GENERATIONAL EQUITY; POPULATION AGING.
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See PARENT-CHILD RELATIONSHIP

INTERNET RESOURCES
The large number of Internet sites related to

aging has both simplified and complicated elec-
tronic information retrieval. Many government,
professional, trade, and consumer organizations
maintain informational pages on aging on the
World Wide Web. In addition, nearly every insti-
tution of higher learning has its own site—with
links to countless others. Commercial websites
are available, ranging from those promoting spe-
cific services, products, and materials to those of-
fering a virtual shopping mall of items.

Medical and pharmaceutical sites vary in
quality, with some offering sound scientific ad-
vice and others promoting questionable ‘‘cures’’
and nostrums that raise concerns about Internet
quackery. Caution is needed when researching
information from unknown commercial sites.

Rather than inundate the reader with am ex-
tensive index of sites, the following selections
offer a basic list of reliable sources of information
from well-established agencies and organizations
in aging. Each of these sites have links to many
other locations. In addition, many of the entries
in this encyclopedia refer the reader to Internet
sites that are specific to that topic.

AARP (formerly the American Association of
Retired Persons; http://www.aarp.org/). This
thirty million member organization has tremen-
dous influence on aging policy and legislation in
the United States and around the world. The
AARP promotes the interests of people age fifty
and older, particularly on issues of health and
economic well-being. The ‘‘Research and Refer-
ence’’ section in the topic guide index on AARP’s
home page opens into a wealth of articles, data,
and information on aging.

Administration on Aging (AoA; U.S. Depart-
ment of Health and Human Services;
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More and more elderly people are learning to use computers and the Internet, which has a wealth of information
of interest to older people. Clare Meadows (right) receives assistance from thirteen-year-old Dominic Penn during
Meadows’s senior computing class at the Chestnut Ridge Middle School in Washington Township, New Jersey.
(AP photo by Allen Oliver.)

www.aoa.dhhs.gov). The AoA was established
as the agency with primary responsibility for pro-
grams initiated under the Older Americans Act
(1965). The AoA’s website offers information to
various audiences, including older people, care-
givers, practitioners, and researchers. The home
page ‘‘Quick Index’’ provides direct access to
various programs that provide caregiver assis-
tance, including the ‘‘Eldercare Locator,’’ a di-
rectory service that assists people in finding local
support resources for older persons. The site also
provides information about the characteristics
and needs of older Americans and about govern-
ment programs that provide their welfare.

Alzheimer’s Association (www.alz.org). The
Alzheimer’s Association is a voluntary organiza-
tion that funds research on causes and treat-
ments of Alzheimer’s disease. Through a
national network of local chapters, the organiza-
tion serves as an educational and support re-
source for persons with Alzheimer’s, and for
those who care for them. The site has informa-
tion tailored to persons with Alzheimer’s, their
families, health care workers, and the media. 

American Geriatrics Society (AGS;
www.americangeriatrics.org). The AGS is a

professional society for physicians and other
health providers. The AGS website describes the
organization, its publications, and its activities,
but also includes consumer education and health
information, as well as numerous links to other
professional and trade organizations and con-
sumer aging and health.

American Society on Aging (ASA;
www.asaging.org/). A source of information
and training for persons working in the field of
aging, the San Francisco–based national organi-
zation brings together professionals engaged in
services, research, education, and policy. The site
links to numerous constituent groups, such as
the Business Forum on Aging; Forum on Reli-
gion, Spirituality and Aging; Healthcare and
Aging Network; Lesbian and Gay Aging Issues
Network; Lifetime Education and Renewal Net-
work; Multicultural Aging Network; Mental
Health and Aging Network; and the Network on
Environments, Services and Technologies.

Canadian Association on Gerontology (CAG;
www.cagacg.ca/). This national multidiscipli-
nary organization promotes research, education,
and policy on issues of aging. The site offers in-
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formation concerning CAG conferences and
publications, as well as links to Canadian educa-
tional programs in gerontology and geriatrics.

Elderhostel (www.elderhostel.org). A non-
profit organization founded in 1975, Elderhostel
offers short-term educational travel experiences
for persons age fifty-five and older. The website
explains participation and registration, and also
lists catalogs of learning and service programs
conducted in most U.S. states and Canadian
provinces and in many countries around the
world.

Gerontological Society of America (GSA;
www.geron.org). The GSA is the foremost U.S.-
based organization promoting research and
scholarship in aging. Members come from the bi-
ological sciences, clinical medicine, behavioral
and social sciences, policy and practice fields, and
arts and humanities. The GSA publishes presti-
gious scholarly journals, and its website features
links to recent research findings and to many
other organizations in aging, including sources
for research funding. Allied units of the GSA in-
clude a policy institute, the National Academy on
an Aging Society, and the Association for Geron-
tology in Higher Education.

GeroWeb (geroserver.iog.wayne.edu/Gero-
Webd/GeroWeb.html). This ‘‘virtual library,’’
sponsored by the Institute of Gerontology at
Wayne State University, will provide the user
with a list of Internet sites in response to search
terms, or in relation to predefined categories
such as biology/genetics, local resources, mental
health, employment, grants/funding, sociology,
and retirement. All the sites included in the vir-
tual library are oriented towards those ‘‘interest-
ed in gerontology, geriatrics, the process of
aging, services for the elderly, or the concerns of
senior citizens in general.’’

Healthfinder (www.healthfinder.gov/).
Sponsored by the U.S. Department of Health
and Human Services, this site leads users to
sound health information, including ‘‘selected
online publications, clearinghouses, databases,
web sites, and support and self-help groups, as
well as government agencies and not-for-profit
organizations that produce reliable information
for the public.’’ The homepage is organized with
links in categories such as ‘‘Hot topics,’’ ‘‘Health
news’’ and ‘‘Just for you,’’ under which there is
a special category for seniors.

InfoAging (www.infoaging.org/). Site is
sponsored by the American Federation for Aging

Research (AFAR), an organization that promotes
biomedical research, this educational site is orga-
nized like an E-zine, featuring interesting, up-to-
date articles on biology, advances in medicine,
and health concerns of older persons.

International Longevity Center—USA (IL-
CUSA; www.ilcusa.org). This multinational,
nonprofit institute is dedicated to research, edu-
cation, and policy about longevity and popula-
tion aging. ILCUSA emphasizes positive ways
that greater life expectancy can impact nations
around the world. The site lists the educational
symposiums and workshops sponsored by ILCU-
SA, and also posts reports, working papers, and
other articles.

Medicare (www.medicare.gov). This official
site offers both basic and detailed information on
the Medicare health insurance program. The site
describes health-plan choices, the location of
facilities, and participating physicians. There is
information about Medigap policies and pre-
scription drug assistance programs. The site has
Medicare-related news and updates, as well as
links to various types of health care resources.

National Archive of Computerized Data
on Aging (NACDA; www.icpsr.umich.edu/
NACDA). This research-oriented site is located
in the Inter-University Consortium for Political
and Social Research (ICPSR) at the Institute for
Social Research at the University of Michigan.
NACDA acquires, preserves, and distributes sci-
entific data sets relevant to studies in aging.
NACDA provides free access to over one hun-
dred such data sets, as well as providing links to
other ICPSR data sets. NACDA provides user
and technical support and also conducts educa-
tional programs to promote secondary data anal-
ysis in research on aging.

National Center for Health Statistics: Aging
Activities (www.cdc.gov/nchs/agingact.htm).
This site provides access to ‘‘Trends in Health
and Aging,’’ an electronic data warehouse that
describes the health status, behaviors, utilization,
and cost of health care for older Americans; to
‘‘Longitudinal Studies of Aging,’’ a set of surveys
of health status and behaviors across two cohorts
of older persons; and to the Federal Interagency
Forum on Aging Related Statistics; as well as to
such forum products as Older Americans 2000: Key
Indicators of Well Being, Wallchart on Aging, 65+ in
the United States, and Trends in the Health of Older
Americans.

The National Council on the Aging (NCOA;
www.ncoa.org/). The NCOA is an association of
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organizations and professionals engaged in ad-
vocacy and service provision for older people. Its
primary activities include assisting community
organizations; program development and imple-
mentation; and promoting aging-friendly public
policies, legislation, and practices. The NCOA
website describes research and demonstration
projects, policy initiatives, and activities of the
ten constituent units of the organization. The site
also provides resources specifically oriented to-
ward the aging worker.

National Institute on Aging (NIA;
www.nia.nih.gov/). The NIA conducts and sup-
ports biomedical and behavioral research on
aging processes. An agency within the National
Institutes of Health, it was founded in 1974 to
conduct research within its own laboratories and
clinics, as well as fund research on aging at uni-
versities, medical centers, and scientific insti-
tutes. The site provides access to information
regarding research funding and training oppor-
tunities, intramural and extramural research
programs, research conferences, workshops, and
meetings. The site also contains an authoritative
section on ‘‘health information,’’ which provides
links to the NIA’s Alzheimer’s Disease Education
and Referral Program. Copies of public service
ads are also included, as well as access to a large
number of NIA fact sheets on medical and life-
style topics.

Social Security Administration (www.ssa.
gov). This is the agency that administers the So-
cial Security program of retirement, survivors,
and disability benefits. The website has informa-
tion about taxes, eligibility and benefits, and in-
structions about how to apply for benefits. There
is also a section with information for employers.
The site describes the operations and history of
the program, its financing, and the future of So-
cial Security. Links to Medicare are included.

SeniorNet (www.seniornet.org/php/). A
nonprofit organization that provides access to,
and education about, computers and the Inter-
net to persons age fifty and older. SeniorNet of-
fers computer classes and workshops at
hundreds of local ‘‘Learning Centers,’’ which are
reviewed on their site. The site also sponsors
‘‘Roundtables,’’ senior discussion groups on a va-
riety of topics, and ‘‘Enrichment Centers,’’ with
content in areas of special interest.

Seniors Canada On-line (www.seniors.
gc.ca/). A Canadian government site that pro-
vides easy on-line access to a wide range of infor-

mation and to the services offered by multiple
governmental offices. The site includes articles
related to health, family, housing, and legal is-
sues. In the category of ‘‘Employment,’’ one can
find information regarding various federal assis-
tance programs, resources, and regulations for
employers, as well as employment services. The
site also contains key information about old age
security and the Canada Pension Plan.

United Nations Programme on Ageing
(www.un.org/esa/socdev/ageing/index.html).
The UN Programme on Ageing, which focuses
on the aging of the world population, gathers in-
formation on national, international, and non-
governmental programs and policies. The site
includes articles about the aging of the world
population, describes the World Assembly on
Ageing, and lists other international activities.
There is a global database of policies and pro-
grams that can be searched by year, country,
issue, or certain population characteristics.

The U.S. Census Bureau (www.census.gov
and www.census.gov/population/www/socdemo/
age.html). This site provides an abundant
amount of data on any number of population
topics. By selecting ‘‘Age Data’’ or ‘‘Elderly/Older
Population Data’’ at the ‘‘Subjects A to Z’’ index,
users can view data tables and other governmen-
tal publications regarding older populations.
The links are not only organized by geographic
level of data (county, state, national, internation-
al), but also by specific older populations, such as
baby boomers, persons 55+, and persons 65+.

CHARLES HUYETT

INTERPERSONAL
PSYCHOTHERAPY

Interpersonal psychotherapy (IPT) is a time-
limited psychotherapy originally developed for
the treatment of major depressive disorder
(MDD). Since its development, it has also been
used as a treatment for other psychiatric disor-
ders. IPT focuses on interpersonal relationships
because clinical observations and research have
documented that depression can be triggered by
problems in human relationships. Once people
become depressed they may then also have addi-
tional problems in close relationships—most
often with spouses—because of the symptoms of
MDD. Problems in close relationships, however,
can make it much harder to recover from depres-
sion.
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IPT was first developed as part of a large
study of the effectiveness of psychotherapy and
antidepressant medication for depression in
adults. Because IPT was first used in a research
study, it was important that research therapists
conducted IPT in the same way. IPT was there-
fore manualized—that is, the rationale, goals, and
structure of the sessions were all outlined (Kler-
man, Weissman, Rounsaville, and Chevron,
1984; Weissman, Markowitz, and Klerman,
2000). The original manual still forms the foun-
dation for conducting IPT with depressed peo-
ple.

IPT is usually conducted over sixteen ses-
sions, and there are three phases of treatment. In
phase one (sessions one through three) the pa-
tient’s symptoms are reviewed, a psychiatric di-
agnosis is given, and MDD is characterized as an
illness. Patients are educated about depression
and its treatment, and a determination is made
as to whether the patient should be referred for
antidepressant medication. Since seriously de-
pressed people often blame themselves for their
inability to complete daily responsibilities, they
are counseled that this is common in MDD and
that a temporary reduction in responsibilities
may be best. Next the therapist reviews the pa-
tient’s most important personal relationships to
get a sense of the positive and negative aspects of
them and what the patient might want to change
in these relationships. The therapist then deter-
mines what the likely focus of the psychotherapy
will be. IPT usually focuses on one or two of four
interpersonal problem areas: role transition (a
major life change), grief (problems in coming to
terms with the death of a significant other), inter-
personal dispute (conflict with a significant
other), and social skills deficits (individuals who
lack social skills to develop and maintain ongoing
relationships with other people). At the end of
phase one, the therapist summarizes the patient’s
concerns and outlines a treatment plan and goals
for treatment. The patient is also reminded that
IPT primarily focuses on current problems and
concerns, in contrast to some psychotherapies in
which early family issues are frequently dis-
cussed.

In phase two of IPT (sessions four through
thirteen) the focus is on achieving the goals that
were established in the problem area(s) selected
for treatment. Overall goals and specific strate-
gies to achieve those goals have been outlined in
IPT for each of the four interpersonal problem
areas. The patient continues to be educated

about MDD, encouraged to think about and try
out different options to achieve therapeutic
goals, and, when needed, provided with support,
guidance, and encouragement. Overall, the role
of the therapist is as an active collaborator and fa-
cilitator.

In phase three of IPT (sessions fourteen
through sixteen) there is an explicit discussion of
the coming end of treatment, clarification of how
the patient feels about this, and education that
ending therapy can be difficult for some. There
is also a review of the patient’s progress, includ-
ing any reduction in depressive symptoms and to
what degree treatment goals have been met.

In younger adults, IPT has been found to be
effective in the treatment of an episode of MDD,
alone or in combination with antidepressant
medication. It has also been found to be effective
in longer-term studies of the usefulness of IPT
and antidepressant medication to keep previous-
ly depressed people from having another epi-
sode of depression (see Frank and Spanier 1995).

Most people experience significant life
changes at some point during old age. Health
problems, the deaths of a spouse, siblings, or
friends; retirement; adjustment to new social cir-
cumstances; and reduction of finances are some
of the stressful circumstances older people con-
front. Most older adults successfully contend
with these stresses and do not become depressed.
A minority of older people do experience MDD
and can benefit by psychotherapy and/or antide-
pressant medication. Given the interpersonally
relevant changes of late life, IPT appears espe-
cially well-suited for depressed older adults.

A growing body of research indicates that
IPT is useful in the treatment of depressive
symptoms as well as MDD in older people. One
study found IPT as useful as antidepressant
medication in treating an episode of MDD
(Schneider, Sloane, Staples, and Bender 1986).
In another study, Charles Reynolds and his col-
leagues used IPT, antidepressant medication,
and combinations of these treatments with older
adults experiencing MDD who also had prior ep-
isodes of MDD. After successful initial treatment
with IPT and antidepressant medication, older
adults received one of several treatments or com-
binations of treatments and were followed for up
to three years to determine which treatment(s)
reduced the likelihood of a recurrence of MDD.
Overall, it appeared that the combination of
monthly IPT and antidepressant medication best
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reduced the likelihood of a recurrence of depres-
sion (see Reynolds, et al. 1999). In other re-
search, a brief form of IPT reduced symptoms of
depression in older people with medical prob-
lems (Mossey, Nott, Higgins, and Talerico,
1996).

Research studies and clinical reports indicate
that IPT requires relatively little adaptation for
older adults. The brief, problem-focused, collab-
orative nature of IPT is appealing to many elder-
ly people. Role transition and interpersonal
dispute are the most common interpersonal
problems areas in IPT with older adults. Consis-
tent with research studies, clinical reports indi-
cate that 75 percent of older people with
depression-related diagnoses treated with IPT
alone or in combination with antidepressant
medication evidence a significant reduction in
depressive symptoms (see Hinrichsen 2000).

Further research is needed to examine the
success of IPT in the treatment of late life depres-
sion. However, it appears that IPT is a promising
psychotherapy, particularly for depressed older
adults who are experiencing interpersonal prob-
lems.

GREGORY A. HINRICHSEN

See also DEPRESSION; PROBLEM SOLVING THERAPY; STRESS

AND COPING.
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INTERVENTIONS, PSYCHO-
SOCIAL-BEHAVIORAL

An intervention involves actions that alter, or
are intended to alter, relationships between ob-
servable phenomena. Prototypical characteristics
of intervention studies include a clearly defined
starting and ending point, a detailed manual de-
scribing the intervention protocol, one or more
postintervention outcome measures, and a base-
line measure or comparison group against which
individuals exposed to the intervention can be
compared. Intervention studies typically occur
in real world settings, as opposed to the laborato-
ry, and if well designed, yield strong causal con-
clusions about the relationships between the
intervention and the observed outcomes.

Intervention studies with older adults have
been commonplace for at least three decades, but
there has been an explosion of intervention re-
search since the early 1990s and the pace of re-
search continues to accelerate. This growth was
in part stimulated by the vast quantities of de-
scriptive and observational data collected in
prior decades and the desire to effectively ad-
dress the needs of older adults in American soci-
ety. The majority of psychosocial and behavioral
interventions targeted at older adults aim to
maintain or enhance physical health, mental
health, or cognitive functioning. Such interven-
tions are commonly an outgrowth of research
which has identified factors that have a signifi-
cant impact on older adults and that seem to be
amenable to change. Psychosocial and behavioral
interventions are increasingly used as an alterna-
tive or supplement to surgical or pharmacologi-
cal approaches due to their general efficacy and
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relative cost effectiveness (Schulz, Lawton, and
Maddox).

Physical health and functioning is the most
common target goal of interventions for older
adults, as illustrated by interventions to reduce
falls, increase muscle strength necessary for inde-
pendent functioning, enhance urinary conti-
nence, lower blood pressure, detect prostrate
cancer, lower cholesterol levels, increase bone
mineral density, enhance self-care behaviors
(e.g., medication compliance, exercise) and de-
crease the frequency of unhealthy behaviors
(e.g., smoking, alcohol use). Mental health inter-
ventions for older adults are often aimed at re-
ducing anxiety and depressive symptomatology,
enhancing sleep quality, and increasing feelings
of global or domain-specific satisfaction and per-
ceived control. Some psychosocial interventions
are directed at improving quality of life in indi-
viduals suffering from psychiatric illness whereas
other interventions are directed at individuals
who are at risk for psychiatric illness due to com-
mon late-life stressors such as chronic illness,
spousal caregiving, and bereavement. Other
common goals of psychosocial interventions are
enhanced relationship quality, increased recre-
ational or leisure activity, and improved cogni-
tive functioning. Although most intervention
studies are primarily focused on physical health,
mental health, or cognitive functioning, im-
provements obtained in any one of these do-
mains are likely to carry over to the other
domains.

Common intervention approaches include
cognitive or behavioral training; physical activity
training; peer support for dealing with specific
stressors; education; and counseling or psycho-
therapy that is provided in an individual or
group setting. Educational interventions are per-
haps the most general approach, in that individ-
uals can be educated in regard to a multitude of
issues, such as how to manage medications, how
to cope with grief, and how to modify their home
to make it more accessible. Other approaches in-
clude preventive health screening, special pack-
aging of medications, pet therapy, music
therapy, light therapy, intergenerational pro-
grams, adult day care, and cognitive training. It
is becoming more common to target older adults
both directly and indirectly through changes in
their environment or to target multiple entities
within a single intervention (e.g., the older adult,
informal or formal caregivers, and the physician)
(Council on Scientific Affairs, American Medical

Association). Important synergies are likely to be
achieved by such simultaneous targeting of mul-
tiple individuals with intervention strategies that
focus both on the pragmatic and psychological
aspects of a given health-related problem.

A critical aspect of psychosocial interventions
is the evaluation of these approaches for their
ability to effect change in targeted outcomes. In-
terventions that have demonstrated efficacy in-
clude educational interventions for the man-
agement of chronic illness, behavioral interven-
tions for incontinence, relaxation training for in-
somnia, and physical activity interventions for
reduction of falls and bone fractures.

LYNN M. MARTIRE

RICHARD SCHULZ

See also SOCIAL SERVICES.
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See INDIVIDUAL RETIREMENT ACCOUNT

ISRAEL
The State of Israel was established after the

Holocaust, in 1948, as a Jewish and democratic
state. One of its declared goals was to become the
renewed homeland, open to Jews from all over
the world. Since then, Israel has absorbed immi-
grants from about one hundred countries. Most
of them came in large waves during short periods
of time as other countries opened their gates for
emigration. The demographic composition of
these immigrant waves has thus been a signifi-
cant factor in shaping Israel’s demography.

Aging population

When Israel was established, it was a young
society with just 4 percent of its population age
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sixty-five and over. The first large immigration
wave was composed mainly of European Jews,
most of whom were young people who had sur-
vived World War II. The most recent wave of im-
migrants began in 1989 from the former Soviet
Union. Since then, approximately 730,000 peo-
ple have arrived in Israel, increasing its popula-
tion by about 20 percent. The relatively high
percentage of elderly people among them (16
percent) significantly increased the absolute
number of elderly people in Israel, as well as
their proportion in the general population.

In addition to the effect of immigration on
Israel’s demography, its population has grown
older over the years due to a constant decrease
in the fertility rate and increase in life expectan-
cy. The aging of the population has been quite
rapid. The percentage of elderly people age
sixty-five and over grew from 4 percent in 1948
to 9.85 percent in 1998. The population of peo-
ple age seventy-five and over (the old-old) grew
even more rapidly. Thus, not only has the gener-
al population been aging, but also the old popu-
lation itself has been growing older. By the end
of 1998, the group of the old-old comprised 42.5
percent of people age sixty-five and over.

These trends are expected to continue. At
the end of 1999 the Israeli population numbered
6,041,400 persons, with about 600,000 (almost
10 percent) elderly. In 2020 elderly people will
make up close to 12 percent of the general popu-
lation, and the old-old will constitute about one-
half of the total elderly population.

Heterogeneity is a dominant characteristic of
Israel’s population. About 80 percent of Israelis
are Jews, the remaining 20 percent are mostly
Moslem Arabs. Elderly Jews comprise 11.5 per-
cent of the Jewish population, while Arab elderly
comprise only about 3 percent of the Israeli Arab
population. Elderly Arabs are younger than el-
derly Jews, have less education, and lower in-
come.

Significant diversity also exists among elder-
ly Jews. In 1998, almost two-thirds of them were
born in European or American countries, about
26 percent were born in Asian or African coun-
tries, and only 8 percent were born in Israel. In
general, Israeli-born elderly persons and elderly
of western origin have more education and
higher levels of income than people of Asian or
African origin. However, elderly immigrants
who arrived to Israel in the 1990s from the for-
mer Soviet Union, although younger and more

educated than the Israeli veteran elderly, are
physically and economically weaker (Carmel and
Lazar).

Gender differences are found in all the cul-
tural groups of elderly Israelis. Similar to other
industrialized societies, Israeli women live longer
than men. In 1999, their life expectancy at birth
was 79.9 years, while that of men was 76.2 years.
Despite living longer, women’s general well-
being is worse than that of men in terms of health
and socioeconomic status. More women than
men also live alone and a significantly lower per-
centage of them is married (40.3 percent versus
78.7 percent in 1999).

Social services

Awareness of needs of the large and rapidly
growing group of elderly population intensified
in the 1980s. Israel responded to these needs by
passing new welfare laws and developing new
services. Israel ensures by law a minimal level of
income to its older population. In addition to a
pension received from the workplace, Israeli citi-
zens above the official retirement age (women at
the age of 60 and men at the age of 65) are eligi-
ble to receive an old-age pension from the Na-
tional Insurance Institute (NII). In 1998, about
one-third of the elderly population received a
supplementary income because this was their
only income, or because their overall income was
lower than the poverty line. In general, elderly
Israelis have lower socioeconomic status than
younger age groups. This situation is expected to
change in the twenty-first century as younger
and better-educated cohorts reach old age.

Since the establishment of Israel, health care
services have been available to the vast majority
of the population. In 1995, Israel passed the Na-
tional Health Care Law, under which all Israeli
citizens have health care coverage, regardless of
income. This insurance covers ambulatory and
hospitalization services, including medications
which are provided by four sick funds. Elderly Is-
raelis consume more than 30 percent of the na-
tional expenditure on health services.

The dominant orientation that has guided
Israel’s health and welfare policies in meeting the
needs of frail and disabled persons is to enable
them to continue living in their own homes and
communities as long as possible. Accordingly, a
wide network of welfare and long-term health
services has been established throughout the
country by public and private agencies.
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For independent elderly persons, many mu-
nicipalities have opened social clubs. Public and
private sheltered housing units have been built
in many settlements for persons who want to live
independently and for those who need limited
services.

The needs of disabled elderly persons have
been addressed in part by the Nursing Law,
which was passed in 1988. Under this law, people
who live in the community and who have difficul-
ties in performing activities of daily living (ADL)
are eligible to receive up to sixteen hours per
week of help at home, providing for personal
needs as well as cooking, house cleaning, and
shopping. These trained care providers are paid
directly by the state through private manpower
agencies.

Community services for the disabled elderly
are also provided in numerous public day-care
centers. These centers provide a variety of ser-
vices to people who need assistance in ADL. Ser-
vices include transportation, meals, nursing
surveillance, dentistry and physiotherapy, work-
shops, social activities, and help in bathing, foot
care, and hair styling.

Large municipalities provide subsidized hot,
nutritionally balanced meals to the home
through the Meals on Wheels service. In addi-
tion to regular welfare services, many localities
have also developed a wide range of voluntary
community services including home visits to ill or
lonely persons, information and counseling ser-
vices, loan of medical equipment and devices for
disabled persons, supportive neighborhood pro-
grams, and home repair projects. Due to this net-
work of community services, only 22.4 percent of
the elderly people who were defined as disabled
lived in institutions in 1999.

Long-term institutional care is provided by
a variety of public and private organizations such
as nursing homes for independent, frail, and
nursing-care elderly. These services are financed
partly by the government and partly by the pa-
tient and the patient’s children, depending on
their income. Long-term, institutional complex
nursing care is financed by the sick funds. The
total number of beds for elderly persons in long-
term care institutions in 1998 was 43 per 1,000
elderly persons. Only about 5 percent of the el-
derly population lived in institutions in that year.

Challenges
Despite this rich network of services, at the

beginning of the twenty-first century Israel has

to find responses to a number of emerging issues.
Because of the growing number of elderly per-
sons who are healthy and independent, pro-
grams must be developed to increase their
involvement in the workplace, community, and
family life in order to improve their health and
quality of life and to reduce their needs for social
and health services. Israel must also address the
challenge of providing appropriate services for a
large number of elderly people with diverse cul-
tural backgrounds and languages who live in the
same communities. Developing and expanding
training programs for formal care providers in
order to ensure the quality of services is another
important social challenge.

The multiple various services which differ in
ownership, responsibility, and financing result in
duplications, inefficiency in the provision of ser-
vices, and fragmentation in the continuity of
care. This situation is confusing to the disabled
persons, their families, and to formal caregivers.
Changes in financing arrangements and the es-
tablishment of coordinating mechanisms, which
will ensure access to comprehensive, continuous,
and efficient care to all are critical (Clarfield et
al., 2000).

Families have a dominant role in caring for
elderly people in Israel. Most of the main care-
givers are women, either spouses or daughters.
With the decrease in the number of children per
family, and increases in longevity, the number of
dependent parents will significantly increase.
This load will become heavier with the years,
when the middle aged and young-old women,
many of whom will be frail themselves and still
working outside home, will have to care for a
number of older relatives, as well as for their hus-
bands, children, and grandchildren. In 1999
about 10 percent of the Israeli population over
age sixty-five had older parents, and 42 percent
of them took care of their parents on a daily basis.
The parent support ratio (persons eighty and
over divided by population age fifty to sixty-four)
increased from 57 per thousand in 1961 to 192
in 1997. The development of supportive services
for family and other informal caregivers will be-
come one of the goals of the future. The increas-
ing ratios of dependency on the national level
will also have economic implications for the
whole society, which will require such changes as
raising the age of retirement and revisions in the
pension system.

SARA CARMEL
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JAPAN

At the start of the twenty-first century, 17
percent of the Japanese population was age sixty-
five or older—a proportion matched only by Bel-
gium, Greece, Italy, and Sweden, and surpassed
by Monaco with 22 percent. What sets Japan
even further apart from the rest of the world is
the speed with which this aging has occurred.
For example, it took Sweden eighty-five years to
increase from 7 percent to 14 percent sixty-five
and older, whereas in Japan it took only twenty-
six years. The reason for the extraordinary pace
of aging in Japan is the much shorter period dur-
ing which Japanese women shifted from having
five or more children to fewer than two and the
dramatic improvements in survival, especially
after World War II. In response to the rapid
pace of aging in Japan, public and political atten-
tion there has become more focused on the issue
of aging perhaps than in other developed coun-
tries. This entry will review the demographic fac-
tors influencing past and future aging in Japan,
the circumstances of today’s elderly population,
and the challenges of developing policies to ac-
commodate the rapid change in age structure.

Demographic determinants of aging

In its earliest stages, population aging is most
influenced by fertility decline rather than by
mortality decline, which tends to be concentrated
at the youngest ages as the importance of infec-
tious, parasitic diseases declines and that of
chronic, degenerative diseases increases. In
1925, Japanese women gave birth to an average
of 5.1 children each, but by 1950 fertility had fall-
en to 3.7 children and by 1960 to below the re-

placement level of 2.1 children per woman (the
number of children needed to just replace a cou-
ple in the population). Japan did not experience
the long postwar baby boom that the United
States did.

In 2000, Japanese women were having on
average fewer than 1.4 children each. Although
fertility within marriage and ideal family size de-
clined very little in the last two decades of the
twentieth century, increases in educational and
work opportunities for women in that period
were associated with later ages of marriage, and
thus with reduced overall fertility. Such low fer-
tility, even combined with lower mortality, means
that the absolute size of the Japanese population
will likely begin to decline between 2005 and
2010; the size of the cohort of twenty to twenty-
four year olds who might be expected to enter
the labor force has already begun to decline.

Now that Japan has progressed so far in its
demographic transition, mortality decline is the
primary force behind aging. Life expectancy at
birth increased from about forty-five years in
1925 to sixty years in 1950 and to eighty-one
years in 2000, the highest on earth. As in all ri-
cher countries, women outlive men; their life ex-
pectancies are eighty-four and seventy-seven
years, respectively. A major contributor to in-
creased survival in Japan has been the significant
decline since 1970 in the death rate from cere-
brovascular disease, which until 1980 was the
leading cause of death. In the late 1990s, Japan
was atypical of richer countries in that cancer was
the number one cause of death instead of heart
disease.

This rapid increase of survival means that
the coming decades will see even greater aging
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An elderly Japanese postman wears the kimono and
straw hat that was still a traditional part of the
mailman’s uniform in 2000. (Corbis photo by
Peter Wilson.)

in Japan. In its 1998 update, the United Nations
projected that in 2050 the proportion of individ-
uals age sixty-five and over would be 36 percent,
assuming that life expectancy increased to
eighty-four years and fertility remained at 1.4
children per woman. A fertility rebound to 1.8
children would result in only 32 percent sixty-
five and over; an even greater increase to re-
placement-level fertility would result in 29 per-
cent of the population age sixty-five and over.
The proportion of people age eighty and over
would increase from less than 4 percent in 2000
to 10, 12, or 13 percent in 2050, depending on
the fertility scenario. Thus, the stage is set for
continued dramatic aging of the Japanese popu-
lation. Other countries in Asia, especially those in
East and Southeast Asia, will also experience sig-
nificant aging in the first half of the twenty-first
century, but Japan has a substantial head start
due to its earlier fertility decline and its remark-
able success in reducing mortality.

Characteristics of the older population

The older Japanese population is similar to
other older populations around the world in that

it is predominantly female, and older men are
more likely to be married than older women—
both patterns that are influenced by the sex dif-
ferences in life expectancy. But Japan differs in
two important respects—in patterns of labor
force participation and of living arrangements.

In their late fifties and their sixties, Japanese
men are much more likely to be working than
their counterparts in other rich countries. In
1998, 85 percent of men ages fifty-five to sixty-
four and 36 percent of men age sixty-five and
over were in the labor force. The percentages for
women were 50 and 15, respectively. In the Unit-
ed States, similar proportions of older women
work, but older men are less likely to be in the
labor force. In 1998, participation rates were
only 68 percent for those ages fifty-five to sixty-
four and 17 percent for those sixty-five and over.
Labor force participation at older ages in most
European countries is even lower. There are sev-
eral possible reasons for the higher rates in
Japan. Some have pointed to Japan’s strong
work ethic and work-group orientation. Others
have emphasized the relative immaturity of the
Japanese pension system until the last part of the
twentieth century. Gruber and Wise have high-
lighted the relatively low penalty in terms of re-
duced pension benefits associated with
continued work in Japan.

Labor force participation of the sixty-five
and over population declined in Japan from
1980 to 1998, as it did in other richer countries,
but the trend for the fifty-five to sixty-four popu-
lation has been flat for Japanese males and up-
ward for females. These time trends around the
prime retirement ages likely reflect increases in
the age of eligibility for public pensions and the
efforts by the Japanese government to encourage
firms to retain older workers or hire them anew.

The second significant characteristic of older
Japanese is that they are much more likely to be
living with their adult children than are their
peers in other more developed countries. In
1990, 59 percent of the sixty-five and older pop-
ulation coresided with children, while 25 percent
lived with spouses only, 4 percent with others,
and 11 percent alone. Although the percentage
coresiding is high by Western standards, it is low
for Asia, where in recent decades roughly 75 per-
cent coresidence has been the pattern. In fact,
the figure for Japan in 1990 represents an 18
percentage point drop from 1970, when Japan
was more typical of Asian societies. This decline
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in Japan likely reflects the increased survival of
spouses, a change in preferences among family
members for coresidence, and perhaps increased
resources that allow the actualization of a prefer-
ence for living apart from children. Not surpris-
ingly, cross-sectional analysis based on Japanese
data from 1988 indicate that older people with
more education and a surviving spouse are less
likely to live with their children than are people
with less education and those who are widowed.

Hirosima’s projections of living arrange-
ments based on past trends in population, mari-
tal status, and propensity to coreside indicate
that living with children will likely continue to
decline to about 40 percent in 2010 with 36 per-
cent of males coresiding and 43 percent of fe-
males doing so. The proportion living alone is
expected to increase from 5 to 8 percent among
males over the same period and from 15 to 16
percent among females. The biggest changes will
likely be in the category of living with spouse
only: from 36 to 50 percent for males and from
17 to 32 percent for females. Although coresi-
dence is not necessary or sufficient for intergen-
erational support, these projections are con-
sistent with the decline in the proportion of
women of reproductive ages who expect to de-
pend on their children once they reach old age,
from 65 percent in 1950 to 18 percent in 1990.

Moreover, it would appear that on average
older Japanese in the early 1990s were relatively
well-off financially in comparison to younger
Japanese and similar in circumstance to older
people in other developed countries. As a result
of a greater number of years of working and sav-
ing, it is not surprising that the net worth of older
Japanese is larger than that of younger Japanese.
Home ownership is an important component of
wealth among older Japanese. Data from the Or-
ganization of Economic Cooperation and Devel-
opment indicate that rates of home ownership
among Japan’s older population are over 75 per-
cent, which is comparable to or even higher than
some European countries. Of course, there is
some decline in income with retirement. Even so,
the ratio of income at age sixty-seven to income
at age fifty-five in Japan is similar to the ratios in
many European countries, about 75 to 80 per-
cent. Public pension benefits are an important
component of income for older Japanese. It re-
mains to be seen how the bursting of the so-called
bubble economy and the subsequent economic
slowdown in the 1990s will ultimately affect the
overall economic well-being of older Japanese,

especially those at the low ends of the income and
wealth distributions. Furthermore, serious ques-
tions about the future of the public pension sys-
tem are a source of concern.

Policy challenges

Like other more developed countries, Japan
is facing the prospect of increasing costs of its
public pension and health systems, and it is con-
sidering what response, if any, is appropriate to
the coming declines in population and work
force. 

There has been particular concern that the
increased ratio of retirees to workers would re-
quire unbearably high contribution rates to
maintain the fiscal viability of the public pension
systems. At the same time, the government has
recognized the importance of pensions to older
people. The options for pension reform are basi-
cally to increase contributions, decrease benefits,
or increase the age of eligibility for benefits, and
the Japanese government used all three mecha-
nisms in a series of reforms in the 1980s and
1990s.

In March 2000, the Japanese parliament
passed legislation that is forecasted to limit the
increase in premiums from 17.4 percent of
monthly pay (shared equally by employee and
employer) in 2000 to 25.2 percent in 2025, as op-
posed to 34.5 percent if the law had not been
changed. To accomplish this goal, benefits for
new retirees are being cut by 5 percent, and it is
estimated that lifetime retirement benefits will be
cut by about 20 percent for a typical worker who
is forty years old in 2000. The age of eligibility is
being gradually increased from sixty to sixty-five,
semiannual bonuses received by workers will for
the first time be included in the pay used to cal-
culate their contributions, and the adjustment of
benefits for inflation will be based on consumer
prices instead of wages. Some critics have argued
that even these significant changes are not
enough and that the government forecasts of the
viability of the system are based on fertility as-
sumptions that are too high.

In 2000, the Japanese government also im-
plemented a new long-term care insurance sys-
tem that requires monthly contributions of
roughly $20 to $30 from persons age forty and
over. Those who are already retired pay at the
upper end of that range. Also a copayment of 10
percent is paid by all but the lowest-income bene-
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ficiaries of services. In 2000, the government was
also considering adjusting its broader medical in-
surance system and requiring older people to
pay a percentage of their costs of care (up to a
limit), as opposed to the current system of nomi-
nal fees.

Increasing the size of the working-age popu-
lation relative to the retired population would
help improve the fiscal health of the pension and
medical insurance systems. Possible mechanisms
include allowing more immigration, increasing
the labor force participation of older people and
women, and—over the long run—increasing fer-
tility. Japanese society has not been nearly so
open to newcomers as the United States, so un-
less there is major social change, immigration is
unlikely to make much difference. Although
Japan’s older population is already relatively ac-
tive in the labor force, improvements in health
combined with financial need and job opportuni-
ties might well lead to even greater participation.
Women are truly in the middle, since they are
typically the caretakers of those in the older and
younger generations who may need assistance,
and many young women are choosing to opt out
of this role or at least delay it. Making work more
compatible with family responsibilities for both
men and women will be a key element of accom-
modating the dramatic changes in age structure
that are to come in Japan.

LINDA G. MARTIN
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JOB PERFORMANCE
What is the relationship between age and job

performance? The average age of people in the
workforce is getting higher, with increasing
numbers of middle-aged and older workers em-
ployed in many different jobs (Fullerton; John-
ston and Packer). Thus, it is important to know
whether job performance is higher or lower for
older workers in comparison with younger work-
ers. Most reviews of empirical research on this
issue have concluded that although individual
studies differ, averaging across available studies
reveals virtually no relationship between age and
job performance (McEvoy and Cascio; Rhodes;
Salthouse and Maurer; Warr). The fact that
there is no observable relationship is interesting
to many people because it is known that age-
related declines can occur in important mental
and physical abilities (as documented elsewhere
in this encyclopedia). If abilities that are impor-
tant for performing work do decline with age,
but job performance is not lower for older work-
ers, this seems paradoxical.

When considering this issue, it is important
to realize that two different but related questions
can be asked about the job performance–age re-
lationship. First, one could ask whether, at the
same point in time, younger workers in a given
job perform differently than older workers in the
same job. This type of question is answered
through cross-sectional research in which people
of different ages are compared against each
other (for example, people age twenty-five ver-
sus people age sixty). However, a second ques-
tion that can be asked is whether workers who
are twenty-five years old today will perform bet-
ter or worse after thirty-five years in a particular
job. That is, would performance in that job in-
crease or decrease over time for the same peo-
ple? This type of question is answered through
longitudinal research, in which the same people
are tracked across time to observe age-related
changes in behavior. Perhaps for obvious rea-
sons, research conducted on the age–job perfor-
mance relation has thus far been largely cross-
sectional (Warr). It is difficult and expensive to
conduct research on the same people across
many years, and of course people change occu-
pations, switch companies, and take other actions
that make this impractical. Therefore, there is
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not a great deal of data on whether job perfor-
mance changes with age. There is mostly re-
search to show whether there are differences
across age groups in the performance of various
jobs. And cumulative research shows that there
are essentially no differences in observed perfor-
mance as a function of worker age.

In reaching this conclusion, it is important to
realize that, other than the possibility that there
may truly be no relationship, there are several
other possible reasons why there is no observed
relationship between age and performance in re-
search (McEvoy and Cascio; Rhodes; Salthouse
and Maurer; Warr). First, in work organizations
job performance is very important. Thus for a va-
riety of reasons, people who are not performing
well generally do not stay in a job. People may
quit or find a job that they can perform better,
rather than stay in a position that exceeds their
capabilities. An older person who finds that he or
she cannot perform the job anymore may decide
to seek a different one. Also, those who cannot
perform a job may be removed by the organiza-
tion. They may be transferred into a different po-
sition that is more suited to their skills, or they
may be terminated. The end result of either of
these processes is that if older workers cannot
perform well because of age-related changes in
their skills, they probably will not be in the job for
very long. Consequently research comparing
older and younger workers in performance will
not include those older workers who cannot per-
form and are no longer on the job. The end re-
sult will be no observed relationship between age
and job performance.

A second possible reason why there is not an
observed relationship between age of a worker
and performance is that there may sometimes be
nonequivalent responsibilities between people
within the same job. That is, although the job title
may be the same, the duties or responsibilities
may be somewhat different across workers. If
older or younger workers get different assign-
ments (for example, easier or harder ones or as-
signments that rely on certain skills to different
degrees), then making meaningful comparisons
of the job performance of older and younger
workers is difficult.

A third possible reason why there is no ob-
served relation between job performance and
age is that job performance measures often rely
on supervisory ratings, which are imperfect mea-
sures of performance. To the extent that these

ratings are not accurate measures of perfor-
mance, conclusions about job performance may
not be accurate. Various rating biases and errors
can occur in performance appraisal. For exam-
ple, if a supervisor wants to be lenient or give rat-
ings that are higher than a person deserves (a
leniency bias), then the performance measure
will be biased upward. To the extent that this or
other types of biases influence ratings, the mea-
sure of performance may not reveal true perfor-
mance differences very accurately. If there are
true age-related differences in performance,
they may not be reflected in the measure.

A fourth possible reason why there is no ob-
served relation between job performance and
age is that the true relationship may be curvilin-
ear rather than linear. Most research on the age–
performance issue has tested for linear relation-
ships, meaning that as age increases, per-
formance consistently increases or decreases.
However, if the relationship is actually curvilin-
ear, this would mean the relationship has a dif-
ferent form than simply higher or lower with
increasing age. For example, job performance
might increase up to a certain age (e.g., fifty),
then level off and begin to decline at later ages
(at age sixty and over), becoming increasingly
lower after that. If job performance is plotted on
the y axis against age on the x axis, the relation-
ship would look somewhat like an upside-down
U. (This is only a hypothetical example to illus-
trate curvilinearity—research has not established
this trend conclusively.) If the research has been
done to detect linear relationships, and the rela-
tionships are actually curvilinear, then it is possi-
ble that the linear tests will show no relationship
when in fact there are curvilinear ones.

A fifth possible reason why there is no ob-
served relation between job performance and
age is that job performance is almost always mul-
tidimensional, meaning the work requires more
than one important type of behavior or skill for
overall success. Thus if some workers focus their
efforts on one part of a job and other workers
focus their efforts on other parts of a job, their
overall performance may be similar, even though
they reached the performance level through allo-
cating their efforts differently. If older workers’
abilities or skills decline in one aspect of work,
they may focus their efforts on another aspect to
achieve the same overall level of success.

A sixth and very important possible reason
why research shows no relationship between job
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performance and age has to do with job experi-
ence. Job experience usually leads to more job
knowledge (Schmidt et al.). It makes sense that
someone who has been around longer will ac-
quire more knowledge that is relevant to the
task(s) at hand. Research has also shown that job
knowledge is a very important predictor of job
performance (Schmidt et al.). This also makes
sense: those who know more about how to per-
form a job tend to perform it better than those
with less knowledge. Thus experience leads to
more knowledge, and job knowledge leads to
higher performance. Age is often positively relat-
ed to job experience (older workers have been
around longer, on the average). This means that
older workers (with more experience) may have
acquired more job-relevant knowledge than
younger workers (with less experience). There-
fore any age-related mental or physical declines
in basic abilities needed to perform the work may
be offset by greater job knowledge that goes
along with greater experience. As a result older
workers may be able to compensate for less raw
ability through the use of more job knowledge.
If this occurs, then observed relationships be-
tween job performance and age may be zero be-
cause the overall performance of younger and
older workers is actually equivalent, but for dif-
ferent reasons. That is, younger workers are re-
lying more on their raw ability and older workers
are relying more on their accumulated knowl-
edge.

Also, Warr suggests that in many jobs declin-
ing abilities can be compensated for by other fac-
tors, such as more experience, more knowledge,
taking more time to complete demanding duties,
and so forth. Further, there is little evidence that
the type of job in question moderates or makes
a difference in the size of the job performance–
age relationship (McEvoy and Cascio). Thus it is
possible that in many jobs, a decline in abilities
can be offset by experience and knowledge.

However, this does not address the question
of whether two workers of equal experience and
unequal ages will perform similarly. That is, al-
though age may be associated with experience in
many settings, it may not be in all settings. Less
research has addressed the question of whether
an older worker and a younger one assigned to
a brand-new job at the same time will perform
similarly. In fact, much of the cumulative re-
search done on the age–job performance rela-
tionship has not controlled for differences in
experience across age. Thus the effects of age on

performance by workers of equal experience but
unequal age is not as well researched as the over-
all question of whether there is a general associa-
tion between age and job performance. This is an
important question because the nature of work
has been changing, with an increasing number of
workers being called upon to learn continuously,
often changing career lines for various reasons
(Hall and Mirvis). Increasingly the idea of some-
one working on the same job from age twenty-
five through age sixty may be unlikely (Greller
and Stroh). This raises the question of whether
job experience can accumulate and have the
same compensatory effects if workers are contin-
uously facing changing circumstances.

To the extent that performing work success-
fully will increasingly involve learning and devel-
oping new skills, learning and development will
be an important concern for aging workers.
Some literature has noted that older workers
may not participate in training and development
experiences to the same extent as younger work-
ers, and has made suggestions on how to increase
motivation and participation in these activities
(Maurer). However, there has not been as much
research on these issues as there has been on the
job performance–age issue. As rapid changes in
technology and in business strategies demand
new skills of workers at midlife and beyond in
order to continue to perform their jobs, it is im-
portant that older workers (and younger ones)
continue to be involved in learning and develop-
ing their skills at work. Further, there is potential
for age discrimination in dealing with perfor-
mance-relevant training and development of
workers (Maurer and Rafuse). There could be a
tendency to give preference to younger workers
over older ones in assigning or encouraging
training and development opportunities. In-
creasingly, as organizations manage older work-
ers, this legal concern is a critical issue to deal
with effectively for the sake of both the organiza-
tions and the workers. Some literature has sug-
gested how to avoid these personnel and legal
problems (Maurer and Rafuse).

Most research so far indicates that the age of
a person, by itself, has little real meaning in ex-
plaining job performance. However, other than
the possibility that there may truly be no relation-
ship between age and performance, there are
several other possible reasons why there is no ob-
served relationship between age and perfor-
mance in research. It is also important to note
that age is only a number that is very loosely asso-

746 JOB PERFORMANCE



ciated with many other more meaningful (and
potentially job-relevant) changes and differences
in people. Much research remains to be done on
this general issue.

TODD J. MAURER
FRANCISCO G. BARBEITE

See also AGE DISCRIMINATION; EMPLOYMENT OF OLDER

WORKERS.
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K
KIDNEY, AGING

The kidneys sit, one on each side of the mid-
line, high in the back of the abdomen—so high
in fact that their top halves fall under the lower
end of the rib cage. The chief roles of the kidneys
are filtration of blood, reabsorption of key chemi-
cals, excretion of fluid and waste metabolites, and
the maintenance of acid/base balance, but they
also have important glandular (endocrine) func-
tions. The kidneys are particularly important in
drug metabolism.

Usually, as people age, there are highly pre-
dictable changes in both the structure and the
function of the kidneys, so that by age seventy-
five the kidneys weigh about 15 to 20 percent less
than they do at age twenty-five, due to loss of
cells that make up the kidneys. Nevertheless, kid-
ney function, in the absence of disease, remains
adequate throughout life, even into extreme old
age.

The cells that make up the kidney are com-
plex, and are formed into special structures
called nephrons. Blood enters the kidneys from
the aorta (the major artery that leaves the heart)
via the renal arteries, which branch to smaller
and smaller structures known as arterioles. The
blood flows into a filtration structure called a glo-
merulus. Filtered material passes through a com-
plex membrane into tubules. The remainder of
the blood, consisting of plasma, blood cells and
certain large proteins passes into another arteri-
ole. The tubule and arteriole are in close proxim-
ity, allowing water and other chemicals (chiefly
sodium, chloride and potassium) to be reab-
sorbed back from the tubules into the blood in
the arterioles. Reabsorption is affected both by

local factors in the kidney and by hormones. In
this way, the body is able to regulate the relative
proportion of water and these chemicals very
precisely in response to changes in other parts of
the body, and thus to changes in the environ-
ment. While all these functions are preserved in
old age, the mechanisms become increasingly
susceptible to even small changes. Thus, for ex-
ample, in response to stress such as injury or
pain, regulation of sodium reabsorption can be-
come impaired, leading to sodium levels that are
relatively too low and body water levels that are
relatively too high. This, in turn, can lead to seri-
ous consequences, such as delirium.

As the filtrate (now urine) travels through
the tubules, it collects in larger structures until
ultimately it passes through the ureters, which
emerge at the center of the kidneys. The ureter
provides the piping to the bladder, where urine
is stored before being excreted through the ure-
thra.

An important consequence of impaired kid-
ney function is a decreased ability to excrete cer-
tain commonly used drugs, which thus can
accumulate and give rise to adverse drug reac-
tions. Drug metabolism and excretion by the kid-
ney are complex, and depend on many
characteristics of the drug, including the size and
solubility of its molecules, and whether other
drugs are being metabolized. Also of great im-
portance are other characteristics, such as blood
flow to the kidneys. The latter can be impaired
by conditions that become more common as peo-
ple age (diabetes, lipid disorders, high blood
pressure). In general, blood flow to the kidney
decreases by about 10 percent per decade after
age thirty. It must be emphasized, however, that
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this is the average case: when individuals are fol-
lowed over time, many (up to almost one-third)
do not show a significant decrease in kidney
function, even in the ninth decade of life.

Decline in blood flow to the kidney, accom-
panied by the loss of kidney cells, means that as
people age, the kidneys are less able to filter
blood. The lower filtration rate needs to be taken
into account when prescribing drugs that are ex-
creted through the kidneys. A standard formula
allows ready calculation of the amount by which
drug doses should be adjusted in the face of
lower kidney function.

For the most part, poor kidney function does
not give rise to symptoms, except when it results
in kidney failure. As a consequence, physicians
must rely on two blood tests (of urea and creati-
nine) to assess kidney function. As kidneys filter
less, they are less able to excrete urea and creati-
nine, and in consequence the level of each rises.
Unfortunately, these are insensitive tests, and es-
pecially in elderly people, up to 90 percent of
kidney function can be lost before these tests in-
dicate a problem.

Kidney failure in both older and younger
people is traditionally divided into three types.
Failure resulting from diminished blood flow to
the kidneys is called prerenal failure. As noted,
many factors result in vascular disease and thus
low kidney blood flow becomes more common
with age. Kidney failure arising from a problem
intrinsic to the kidney itself is renal failure. Many
diseases can impair kidney function by direct
damage to the nephrons, with various parts of
the nephron being particularly susceptible to
particular types of disease. For example, the
complex membrane across which water and cer-
tain proteins flow to the tubules can be the site
of deposition of toxic substances, including com-
plexes that arise in autoimmune disorders. The
glomeruli are particularly susceptible to diseases
associated with aging. Failure that arises from
blockage of the flow of urine is called postrenal
failure. For example, ureters can be obstructed
by strictures, by kidney stones, and, in men, by
enlargement of the prostate. In consequence,
urine flow backs up so that ultimately glomerular
filtration is disrupted.

The kidneys are not just filters, however; but
also are the sites of action of several hormones.
In addition to those which respond to water han-
dling, important hormones include erythropoie-
tin (necessary to produce red blood cells) and

vitamin D (needed for bone integrity). Vitamin
D undergoes an essential step in the kidney to be-
come metabolically active.

In general, the rise of kidney disease, and es-
pecially kidney failure, has closely paralleled the
aging of the population. It is not aging in and of
itself, however, but the diseases associated with
aging, that is resulting in kidney problems be-
coming more common. How to interpret the fact
that many older people have near-normal kidney
function is unclear, but many scientists see in this
the hope that such successful aging might be ex-
tended to more people, so as to result in less dis-
ability in late life.

KENNETH ROCKWOOD

BIBLIOGRAPHY

HAAS, M.; SPARGO, B. H.; WIT, E. J.; and MEE-
HAN, S. M. ‘‘Etiologies and Outcome of Acute
Renal Insufficiency in Older Renal Biopsy
Study of 259 Cases.’’ American Journal of Kidney
Diseases 35, no. 3 (2000): 544–546.

LASH, J. P., and GARDNER, C. ‘‘Effects of Aging
and Drugs on Normal Renal Function.’’ Coro-
nary Artery Disease 8, no. 8–9 (1997): 489–494.

LUBRAN, M. M. ‘‘Renal Function in the Elderly.’’
Annuals of Clinical Laboratory Science 25, no. 2
(1995): 122–133. (Review).

MILLER, M. ‘‘Fluid and Electrolyte Homeostatis
in the Elderly: Physiological Changes of Aging
and Clinical Consequences.’’ Baillieres Clinin-
cal Endocrinology Metabolism 11, no. 2 (1997):
367–387. (Review).

WOOLFSON, R. G. ‘‘Renal Failure in Atheroscle-
rotic Renovascular Disease: Pathogenesis, Di-
agnosis, and Intervention.’’ Postgraduate
Medical Journal 77, no. 904 (2001): 68–78.

KIN
The term kin refers to one’s relatives or one’s

family. The nuclear family consists of parents and
dependent children (a structure often complicat-
ed today by divorce and remarriage). Families
become more complex when children reach
adulthood, marry, and have children; they then
include children-in-law and parents-in-law,
grandchildren and grandparents. Sisters and
brothers grow up to be aunts and uncles to each
others’ children (i.e., their nieces and nephews).
All these relatives comprise an individual’s kin,
or members of one’s extended family, as opposed
to one’s nuclear family. In some families there

750 KIN



are people who are not actually blood relatives,
but who are considered to be so close that they
are like family members. Scholars have called
such people fictive kin. Some scholars refer to our
North American kinship system as a modified ex-
tended family system. This term is meant to cap-
ture the fact that family relationships and
obligations extend well beyond the nuclear fami-
ly household, but also that the emphasis is on in-
tergenerational ties linking parents, children,
and grandchildren. The extent to which other
types of ties, such as those to siblings and to
aunts, uncles, and cousins, are emphasized is
more open to individual choice.

In North America, our kinship system is bilat-
eral; that is, both one’s mother’s side of the family
and one’s father’s side of the family are consid-
ered to be equal in terms of rights and obliga-
tions. In practice, however, there is a tendency in
both the United States and Canada for kinship
relations to be stronger among women than
men, with the mother-daughter tie being the
strongest of all. As a result of this greater close-
ness and involvement between female kin, and
especially mothers and daughters, our kinship
system often tends to emphasize the mother’s
side of the family. Young families often have
more contact with the wife’s parents and siblings
than they do with the husband’s side of the fami-
ly. As a result, grandchildren tend to see more of
their maternal grandparents and to feel closer to
them. This pattern is modified, however, by the
nature of the relationship between fathers and
their parents; when closeness and involvement
are high, grandchildren have close relationships
with paternal grandparents and the matrilineal
bias decreases or disappears.

The importance of maintenance of kin
ties

Despite many changes that have come with
modernization, urbanization, and industrializa-
tion, the family remains a fundamental basis of
social organization and a vitally important part of
life for individuals of all ages. Kinship ties are im-
portant to older adults for a number of reasons.
Family members are usually the first ones to
whom people turn when they need help, wheth-
er this be emotional support (someone to confide
in or to make you feel better when things get you
down), practical help (someone to take care of
you when you are ill, to help with home mainte-
nance and repairs), or advice. At a more symbolic

level, the family provides people with a sense of
belonging and a sense of personal history. Fami-
lies often have special rituals that are passed
down through generations (Rosenthal and Mar-
shall). Family reunions bring widely scattered kin
together.

As individuals move through adult life—as
they get jobs, marry, have children, and perhaps
move to a different geographic area—staying in
contact with kin may prove difficult, and families
may have a sense that they are drifting apart. To
counter this, individuals make their own efforts
to keep in touch with relatives, but, in addition,
many families have someone who takes on the
challenge of keeping the various family members
in touch with one another. The kinkeeper main-
tains communication links with and among fami-
ly members through telephoning, writing letters,
visiting, and holding family gatherings (Rosen-
thal). Family kinkeepers are most commonly fe-
male, and are typically in late middle age.

While kin relationships are important to
people at all stages of the life course, they may be
especially important to older adults. Kin, espe-
cially adult children, are a major source of help
for older adults, particularly those who are wid-
owed. Ties with siblings may become more im-
portant than they were in mid-life, providing
opportunities to reminisce about the distant past.
Grandchildren provide a focus for enjoyment
and for a sense of passing on a legacy. Older peo-
ple also derive meaning and purpose from the
contributions they make to the lives of their chil-
dren and grandchildren. In old age, the caregiv-
ing efforts of adult children may help elderly
adults in poor health remain living in the com-
munity, rather than in nursing homes.

Demographic changes affecting the
supply of kin

Two demographic trends over the twentieth
century, increases in life expectancy and de-
creases in fertility, have major implications for
the number and type of relatives in individuals’
kinship networks, as well as for the nature of kin
relationships (Bengtson, Rosenthal, and Burton;
Uhlenberg). With each successive birth cohort, a
higher proportion of people survive to old age,
and the duration of time spent in old age is in-
creasing as well. As a result, middle-aged adults
may have more older relatives in their kinship
networks than was true in the past. As well, kin
relationships extend over a longer period of time
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than they did in the past. For example, many
grandparents now live into their grandchildren’s
adulthood.

Fertility is a key factor affecting the supply of
kin. The number of children one has will, obvi-
ously, determine family size in later life, and
whether one has many, few, or no children to
whom to turn for help and emotional support. It
will determine, as well, whether one has many,
few, or no grandchildren. The number of chil-
dren one’s parents had determines whether one
has many, few, or no siblings, as well as whether,
in adult life, one will have siblings-in-law, nieces,
and nephews. As older relatives—parents, aunts,
and uncles—die, individuals with siblings will
still have kin beyond their own children and
grandchildren, and will thus have a larger kin-
ship network than individuals who have no sib-
lings. The birth rate declined considerably over
the twentieth century. However, while the aver-
age number of children has declined, the key de-
cline has been in the proportion of women
having very large families (five or six children or
more). There has been a corresponding increase
in the proportion of women having two or three
children. Peter Uhlenberg argues that, if we are
concerned about the potential support to older
parents, the important distinction is between
having no children or only one child and having
two or more. People now in old age and those
who will enter old age in the near future will have
two or more children, on average. This means
that most middle-aged adults will have siblings as
part of their kin group. In the more distant fu-
ture, as baby boomers enter old age, the percent-
age of older people with one or no children will
increase, although rates of childlessness among
the old will still be lower than they were in 1990.

Other determinants of kin ties

A number of other factors, in addition to fer-
tility and longevity, influence the availability, na-
ture, and quality of kin ties in later life. These
include gender, marital status, parent status,
grandparent status, geographic proximity, sib-
ling network, and ethnocultural background.
Sexual orientation is an additional factor to con-
sider.

Gender. In general, women have more ac-
tive ties with family than do men. Women’s roles
as carers and nurturers in families extend over
the life course—caring for children and spouses,
for older parents, and for other older relatives.

Since women’s life expectancy is greater than
men’s, women’s kin ties have a longer duration
than do men’s and women are much more likely
than men to experience widowhood and to live
out a period at the end of life without a spouse.
For these widowed women in particular, ties to
adult children and siblings (as well as to friends)
can be especially important sources of compan-
ionship and support.

Marital status. Marital status is another fac-
tor affecting kin ties. While most older adults are
married, the likelihood of being married de-
creases with age, and gender differences in mari-
tal status are quite dramatic. Most men have
wives in later life and, in the event of health de-
clines, can depend on wives for care. As a result,
men are much less likely than are women to
spend time near the end of their lives in a nurs-
ing home or other long-term care facility. In con-
trast, the vast majority of women become widows
in later life.

About 5 to 7 percent of older adults have
never married. This percentage has remained
relatively constant over the past several decades.
Historically, and for current older adults, the
never married also tend to be childless. While
they lack the opportunity, therefore, to have re-
lationships with children, they often develop
close relationships with parents, siblings, or
other relatives. They also may form close ties to
nieces and nephews (Rubinstein). Friends may
also occupy an important place in their support
networks. The never married in later life tend to
have smaller support networks than those who
are married or widowed, but this is due to having
fewer kin ties (that is, those related to having a
spouse and in-laws, children, and grandchil-
dren). Never-married older adults, particularly
women, tend to be satisfied with life and to re-
port higher life satisfaction than widowed or di-
vorced older adults. While most never-married
adults are not isolated and alone in later life,
never-married women have closer ties with fami-
ly and friends than do their male counterparts,
and in fact never married older men are often
isolated from family. Many never-married older
adults have developed unique networks of family
members and friends that provide them with
companionship and support in their later years.

Only a small percentage of those currently in
later life have experienced divorce or are cur-
rently divorced. However, with increased rates of
divorce in younger age groups, the percentage
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of divorced older adults is expected to increase
in the future. Studies of divorced older adults
find them to be more socially isolated, in poorer
health, and more economically disadvantaged
than the married or widowed (Uhlenberg,
Cooney, and Boyd), and less satisfied with life
than the never married. Being divorced in later
life can mean less social activity, particularly for
men whose wife usually performed the
kinkeeper role in the family. It can also mean
more economic difficulty, particularly for
women. The likelihood of remarriage after di-
vorce for older adults is low (as it is for widowed
older adults), particularly for women.

Ties to family and friends may be disrupted
by divorce. Divorced older women tend to have
more supportive ties to siblings, children, and
friends than do divorced men. Divorced older
men, even those with children, often have few
ties to family members. Divorce in later life has
a significant impact not only on the older couple,
but also on other family members, particularly
adult children. Divorce affects long-held family
celebrations and rituals, such as Christmas,
Thanksgiving, and birthdays. These celebrations
often become sensitive and stressful events with-
in families, creating the need for the renegotia-
tion of family holidays and traditions.

Children and grandchildren. The majority
(about 80 percent) of older adults have surviving
children. Parent-child relationships are dis-
cussed in some detail elsewhere in this volume.
After the marital tie, the tie to adult children is
the most central for older adults. As noted earli-
er, the mother-daughter tie is particularly strong
among North American adults. Older adults
have frequent contact with children and both
give and receive support, with emotional support
being the most common type of help. For wid-
owed women who experience severe health de-
clines, help from adult children (most often
daughters) may be the major factor that enables
the older mother to remain living in her own
home rather than having to move to a nursing
home.

Almost all (90 percent) of older adults who
have children also have grandchildren. With
greater longevity, this tie can exist for many
years. Grandparents and grandchildren provide
each other with love, affection, and emotional
support. Grandparents can give grandchildren a
sense of history and stability in the family, while
grandchildren can provide grandparents with a

sense of family continuity extending into the fu-
ture. There is great diversity in the role of grand-
parents (Kornhaber). When grandchildren are
young, the relationship between grandparent
and grandchild is mediated by the parent (the
middle generation). With a parent’s divorce, the
contact between grandparent and grandchild
may be significantly altered. Generally, as grand-
children become older, the amount of contact
with grandparents decreases. However, close ties
with grandparents endure over time for many
adult grandchildren, particularly with grand-
mothers (Cooney and Smith).

About one-fifth of older adults do not have
children or grandchildren. As adult children are
a primary source of support and assistance for
older people, those who are without children can
be disadvantaged in some respects. However,
older adults who are childless, especially those
who never married, tend to have close ties with
siblings and supportive friendship networks. For
childless older adults who are married, the
spouse tends to be the first to be called upon for
support, followed by siblings, friends, and other
relatives.

Geographic proximity. Geographic prox-
imity—how close or distant kin are—is important
because proximity is related to the amount of
contact family members have with one another,
and to the amount of practical help they are able
to give one another. Several scholars have noted
the decreasing proximity of older people to their
kin as a result of increasing geographic mobility
over time. Others, however, have argued that
this pattern has been overstated and that, in fact,
mobility has declined in recent decades (Uhlen-
berg). In North America, about three-quarters of
older people who have children live within twen-
ty-five miles of at least one of their children, a
proportion that has remained remarkably stable
over the past four decades. Moreover, modern
technology and transportation has made it easier
for kin to maintain contact than was the case in
the not very distant past.

Siblings. Sibling ties are, potentially, the
family tie of longest duration, often lasting into
late old age. Most older adults (about 80 percent)
have surviving siblings, and, typically, will not ex-
perience the death of a sibling until late in life.
Therefore, siblings can share life histories and
experiences over the life course. Ties between
adult siblings tend to consist of fewer obligations
and to be more voluntary than ties to a spouse or
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children. Nonetheless, for many older adults,
particularly those without a spouse or children,
the sibling tie is an important source of social and
emotional support.

Women tend to have closer and more active
ties to siblings than do men (Campbell, Connidis,
and Davies), and having a sister increases contact
with siblings for both men and women. Marital
status also can affect the sibling tie. Older single
and widowed individuals, particularly those who
are childless, tend to be closer to their siblings
than do married individuals. Never-married
older women are more socially connected to
their siblings than never-married men. Divorced
and never-married men have the least contact
and social connection with siblings.

In general, the quality of the relationship es-
tablished earlier in life endures over the life
course. Sibling ties tend to loosen during early
adulthood and mid-life (often because of other
competing demands, such as those related to a
spouse, children, and employment). However,
sibling ties tend to become closer again in later
life. The essential quality of the relationship,
however, remains. That is, those relationships
that have been close over time remain close,
while more distant ties tend to remain somewhat
distant. Siblings whose relationship is close and
warm can provide companionship and help each
other psychologically and in other ways when
major life events occur. Siblings are less likely
than a spouse and children to provide practical
help. However, they are often valued as a
potential source of support if the need should
arise. Sibling ties in later life tend to be a more
egalitarian tie than other primary kin relation-
ships, sustained by choice for mutual compan-
ionship or friendship rather than out of
obligation.

Cultural variability. The structure and
meaning of family, as well as the roles and re-
sponsibilities within the family, differ from one
cultural group to another. Ethno-cultural differ-
ences in kin ties influence the social support
available in later life. Minority families may be
more likely than majority (White) families to pro-
vide social support and assistance to family mem-
bers (Silverstein and Waite). This support may be
the result of stronger kin ties and stronger tradi-
tions of providing help to kin (Himes, Hogan,
and Eggebeen). However, while culture no
doubt plays an important role in shaping family
relationships and behaviors, factors such as the

needs of older parents, the availability of kin,
economic assets, gender, geographic proximity,
and family size also play a role.

The influence of ethnic culture within fami-
lies in North America is thought to diminish over
time as immigrants take on the values of main-
stream culture and over successive generations.
However, many people sustain their cultural be-
liefs and traditions, although factors such as
women’s increased participation in the labor
force and children’s geographic mobility can
make it more difficult for families to meet what
they see as their cultural obligations to their el-
ders (Gelfand).

Older gays and lesbians. A definition of
family often does not include lesbian and gay
couples, although this is slowly changing. Older
gay men and lesbians deal with similar issues and
concerns as other older individuals and cou-
ples—income, health, the death of relatives and
friends—but they also confront other unique dif-
ficulties (Fullmer). Like heterosexual adults,
many lesbians and gay men are involved in long-
term, committed relationships that provide them
with love, support, and companionship. For
those whose biological family is supportive of
their sexual orientation, family ties are an impor-
tant source of support in adulthood and later life.
However, those who have not been accepted by
their own family, or who have kept their sexual
orientation hidden, often have a ‘‘chosen’’ family
(consisting of friends, companions, and particu-
lar family members) that takes the place of tradi-
tional kin. Many older lesbians and gay men
form strong supportive bonds with these individ-
uals who fulfill the family role—as their ‘‘families
of choice’’ (Fullmer).

Older adults with weak kinship ties

While most older adults are embedded in
kinship networks, there is a minority who have
weak ties. Those older adults who are most likely
to have weak ties are those who have smaller kin
networks, such as the divorced who are childless,
particularly men, or the never married. Those
who are older and without a spouse or children
are most at risk for social isolation. Particularly
vulnerable are unmarried childless women who
are very old (age eighty-five and older) who have
chronic illnesses or disabilities. These women are
more likely than others to be institutionalized be-
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cause they lack family members to provide sup-
port or assistance.

CAROLYN ROSENTHAL

LORI D. CAMPBELL

See also GAY AND LESBIAN AGING; GENDER; INTERGEN-

ERATIONAL EXCHANGES; PARENT-CHILD RELATIONSHIP. 
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