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� Abstract The elderly population in America is growing in size owing to declining
death rates, increasing life expectancy, and the aging of the baby boomers. Although
the prevalence of chronic illness and disability increases with age, successful aging in
the elderly population is widespread, and the elderly are generally healthy. Indeed, the
prevalence of disability among the elderly is declining, and expenditures for their care
are increasingly concentrated at the end of life rather than during extra years of relatively
healthy life. Nevertheless, health care costs will undoubtedly increase during the next 30
years as a result of the baby boomers entering late life. The economic and social impact
of future growing health care expenditures for the elderly will be significant. Important
policy issues will include the continued viability of the Medicare and Social Security
programs, future needs for long-term care, improvement of the health status of the
elderly, technological advances, the need for a geriatric work force, and development
of viable strategies to pay for escalating medical care costs.

Americans are living longer today than ever before in history. Improvements in
living conditions and life styles, and advances in science, technology, medical practice,
pharmaceuticals, and other interventions, have resulted in tremendous reductions in
morbidity and death from formerly fatal infectious diseases, dramatic gains in life
expectancy, and a rapid growth in the number of older Americans. Our population is
aging, and this demographic change has important implications for the cost of providing
health care, and for the nation’s health, social, and economic institutions.

Aging is a process that continues over the entire life span, but the rate of aging
varies considerably among individuals and among population groups. The elderly,
however, are more likely than younger people to suffer from chronic conditions causing
limited or total disability. The probability of increasing disability and the need for
medical care is greater for aged persons with multiple chronic conditions. An important
issue is whether increased longevity holds the promise of improved health status and
quality of life in later years. Increasing life expectancy also will have substantial
consequences on medical care costs. This paper examines the current evidence with
respect to demographic and morbidity patterns among the elderly and their impact on
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medical care use and expenditures. It describes and critically evaluates the scope and
content of the research literature that pertains to the cost of increasing longevity in
U.S. society.

GROWTH OF THE ELDERLY POPULATION

Population aging in America is a demographic certainty (45a, 83). During the last
century, the distribution of the population in the U.S. shifted with considerable
rapidity in both the number and the proportion of the population aged 65 and over.
This population group has grown and will continue to grow at a rapid rate well
into the twenty-first century.

At the turn of the twentieth century, there were only 3.1 million elderly people,
which represented 4% of the total population. Fifty years later, persons aged 65
and over numbered 12.3 million, or 8.1% of the population. By 2000, the elderly
population grew to 35 million persons, comprising 12.4% of the total population.
Over the next three decades the United States will experience a major demographic
shift as the largest birth cohort in our history grows older (18). By the year 2030,
owing to the aging of the 76 million baby boomers born from 1946 to 1964, and to
increased longevity, more than 1 out of 5 Americans—70 million individuals—will
be 65 years or older (76, 83).

Within the age group of 65 years and over, the number and proportion of the
oldest-old population have also increased rapidly and will continue to increase at
an increasing rate. In 1900, less than 125,000 persons were 85 years and over,
comprising 4% of the elderly; by 2000 there were 4.2 million persons in this age
group, or 12% of the elderly. By 2030, the number of persons aged 85 and over
is projected to double to 8.9 million (83). Manton (41) and others (33) point out
that although the quantitative dimensions of population aging are well known,
an understanding of the impact of an aging population on the nation’s health
and health care needs is far less clear. Because elderly persons use more health
care services than younger persons, many authors have suggested that the im-
plications of population aging for increasing health care expenditures may be
profound (77).

HEALTH OF THE ELDERLY

The demographic and socioeconomic characteristics of the elderly are associated
with their health status and use of health care services. Therefore, these statistics
serve as a basis for understanding the magnitude of the problem of providing
medical and long-term services to the increasing number of persons that live to an
age at which they are vulnerable to chronic illnesses that can cause limited or total
disability.

In 2000, 27% of the noninstitutionalized elderly population reported that their
health is fair or poor compared with other people their age, and 35% of the
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noninstitutionalized elderly population reported limitations of activity due to chro-
nic diseases (54). The prevalence of chronic illness increases with age and is a ma-
jor cause of disability that requires medical care. The prevalence of specific chronic
conditions causing limitations of activity among the noninstitutionalized elderly
population is high: 49% have high blood pressure, 37% have arthritis, and 34%
have heart disease. Many elderly persons suffer from hearing impairments (41%)
and 18% have visual impairments (55).

The number of people with chronic conditions is rapidly increasing. In 2000, 125
million persons, 45.4% of the population, reported they had a chronic condition.
By 2030, when most of the baby boomers will have reached age 65, the number is
projected to be 171 million, 49.2% of the population (1). Not surprisingly, older
persons who suffer from chronic and disabling conditions are the heaviest users
of health care resources. Almost all (96%) of the people that have home health
visits have chronic conditions. Eighty-eight percent of prescriptions written, 72%
of physician visits, and 76% of inpatient stays involve treating chronic disease.
The 44% of the noninstitutionalized population that has one or more chronic
conditions incurred 78% of health care spending. Clearly, elderly persons with
chronic conditions incur significantly more costly medical care services than their
healthier counterparts.

It is generally recognized that many people, especially the elderly, suffer from
multiple conditions and disability. Health care spending increases with the number
of chronic conditions. Spending for people with 5 or more chronic conditions
amounted to $11,500 per capita, 6 times that for persons with one condition. More
than half of health care spending is on behalf of people with multiple chronic
conditions (1).

Nevertheless, many researchers suggest that the prevalence of disability among
elderly persons is declining (13, 43). Waidmann & Liu (86), for example, using
data from the 1992–1996 Medicare Current Beneficiary Survey, report that the
decline in disability prevalence in recent years appears real and that the trend
toward a more educated elderly cohort explains some of this decline.

MORTALITY

Mortality rates from all causes have fallen steadilyover the last century. In 2000,
deaths of persons aged 65 and over totaled 1.8 million, or 75% of all deaths. The
leading causes of deaths among the elderly are heart disease, malignant neoplasms,
cerebrovascular diseases, chronic lower respiratory diseases, influenza, and pneu-
monia (52). Death rates for all causes, especially heart disease and stroke, have
been declining. Factors responsible for the substantial decline in mortality from
heart disease and stroke during the past three decades include improved medical
care and interventions, greater availability of coronary care units, advanced sur-
gical and medical treatment of coronary heart disease, improved control of high
blood pressure, decreased smoking, modified eating habits, increased exercise, and
healthier lifestyles.
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LIFE EXPECTANCY

Since the turn of the twentieth century, more than a quarter century (27.7 years)
has been added to life expectancy at birth, and 6 years have been added at age
65. Based on mortality experience in 1900, an individual born in that year could
expect to live an average of 49.2 years; by 2001 life expectancy reached 76.9 years.
Although improvements in life expectancy at the beginning of the twentieth century
resulted largely from the reduction in infant mortality accompanying the control
of acute infectious diseases, recent improvements are due to declining mortality
from chronic diseases among older individuals. In 1900, an elderly person could
expect to live an additional 12 years; by 2000 life expectancy at age 65 increased
to 17.9 years. Thus a person reaching age 65 in 2000 will survive on the average to
about age 83. Life expectancy at age 75 is 11.3 years, and at age 85 it is 6.3 years
(53). Mean lifeexpectancy has been projected to increase to age 86 by the year
2070 (88). Currently, estimates of the upper limit of average human life expectancy
range from 85 to 100 years (14, 45, 58).

SUCCESSFUL AGING

The concept of successful aging was first described by Rowe & Kahn in 1987 (67).
The term, which arose out of a study of 1000 healthy elders, challenged directly
the prevalent and paradoxical biomedical view of the time that aging, though a
“normal” (healthy) biological process, was nevertheless a disease (8, 10). Indeed,
during the early 1980s, geriatrics and gerontology research largely characterized
the aging process as a chronic, progressive, irreversible, and degenerative syn-
drome that universally and inevitably culminated in death. This pessimistic view
of aging was fortified by biological, medical, and social science research that cat-
aloged a lengthy list of putative bodily insults, declines, and failures that were
associated with aging (20, 87). In sum, the notion of successful aging provided a
new overarching theoretical framework for investigating empirically the normative
good health of the elderly population, and for understanding all aspects of aging,
especially the malleable effects of lifestyle and other psychosocial factors on the
aging process (68).

Although the meaning of successful aging has been debated (60), most defini-
tions embrace three essential characteristics: (a) maintaining a low risk of disease
and disease-related disability (a health status component); (b) maintaining a high
level of mental and physical functioning (a functional component); and (c) main-
taining an active engagement with life (a social or life satisfaction component)
(16, 22, 30, 62). Additionally, Rowe & Khan (68) make the distinction between
successful aging and “usual” aging, which refers to the large proportion of elderly
individuals that “are functioning well” but are still at “substantial risk for disease
or disability” (p. 54). The effects of usual aging, they point out, are reversible
and remediable through having access to and using health care, eating healthfully,
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exercising vigorously, having social support, and avoiding obesity and alcohol and
drug abuse.

Currently, a great deal of empirical research confirms the salience of the concept
of successful aging and the widespread occurrence of successful aging in the elderly
population. Rowe & Khan (68), for example, argue that older Americans, even in
late old age, are generally healthy and have little functional disability; that mental
acuity endures into late life; that, due to reductions in the prevalence of precursors
to disease such as high blood pressure, high cholesterol level, and smoking, the
prevalence of arthritis, atherosclerosis, stroke, emphysema, and hypertension has
been decreased; and that older adults can recover function and decrease risk of
disease and disability though diet, exercise, and lifestyle modifications. Indeed,
they point out that relatively few older adults are in nursing homes, that 73% of
elders between 75 and 84 years of age report no disability, and that even at 85
years and above, 40% of the population is fully functional.

Their findings are corroborated by much current research that reports that many
physical and mental diseases and disabilities once thought to be age related or
determined, including osteoporosis, cancer, cardiovascular disease, and memory
loss (4, 26, 42, 75, 79), are in fact preventable, deferrable, or modifiable through
(a) physical activity, good nutrition, not smoking, and other lifestyle factors (29,
46–49, 61, 84); (b) modern pharmacology (5); (c) improved governmental policies
and dissemination of information about aging (69); and (d) increased access to and
use of community resources (2).

COMPRESSION OF MORBIDITY

Changing morbidity and mortality play an important part in estimating future
illness patterns and projections. There is considerable conjecture and controversy
regarding future morbidity patterns. Fries (13) holds that improvements in lifestyle
will delay the onset of disability leading to a reduction in the prevalence of mor-
bidity from chronic disease and a compression of morbidity at the older ages.
This trend is characterized as a “rectangularization of the morbidity curve” (13),
which predicts a continuing decline in premature death and emergence of a pattern
of natural death at the end of a natural life span. According to Olshansky (57),
empirical evidence for both mortality and morbidity compression does not exist,
although there is empirical evidence to document the shifting of survival curves
toward older ages.

At the other extreme, Kramer (28) argues that chronic disease prevalence and
disability will increase as life expectancy increases, leading to a pandemic of
mental disorders and chronic diseases. Thus, the extension of life will presage an
extension of chronic disease and disability, a phenomenon termed “the failures of
success” (17).

Evidence to support the contention that the elderly are becoming more disabled
has been reported by Colvez & Blanchet (9) and Verbrugge (85). A review of
the evidence by Schneider & Brody in 1983 (70) concluded that the number of
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very old people is increasing rapidly, the average period of diminished vigor will
probably rise, chronic diseases will probably occupy a larger proportion of our life
span, and the needs for medical care in later life will likely increase substantially.
It is, of course, quite possible that both of the following phenomena will take place
simultaneously: There may be an increasing proportion of individuals in quite good
health nearly up to the point of death and an increasing proportion with severe
functional limitations at the end of life. The effect on the prevalence of morbidity
would, of course, depend on the relative magnitude of the various changes (63).
In the 1980s there seemed to be a consensus among most epidemiologists and
social scientists that there was no clear-cut evidence of significant improvement
in the health of the elderly at advanced ages associated with the increases in life
expectancy at those ages (39), and that we may be trading off longer life for
worsening health (59).

Haan et al. (19) found evidence for increases in both hospital discharges and
outpatient utilization in the elderly population in their examination of the use of
medical services by Kaiser Permanente members between 1971 and 1980. They
concluded that increases in the numbers of older people will be accompanied by
rising morbidity and increased demand on Medicare and other public programs.

DECLINING DISABILITY AMONG THE ELDERLY

It became clear that for research on the elderly to forecast future trends in preva-
lence, incidence, disability, risk factors, health services use, and economic conse-
quences, adequate data, especially longitudinal data, were needed (64). A num-
ber of continuing and new surveys have been conducted in the past two decades
that focused on disability trends, including the National Long-Term Care Surveys
(NLTCS), the Longitudinal Study on Aging (LSOA), a supplement to the National
Health Interview Survey (NHIS), the Survey of Income and Program Participation
(SIPP), and the Medicare Current Beneficiary Survey (MCBS).

These surveys have yielded an abundance of data on the disability status of the
elderly population and have confirmed a consistent decline in disability rates dur-
ing the 1980s and 1990s. For example, the first NLTCS that examined changes in
functional status of the elderly population between 1982 and 1984 showed signifi-
cant improvements in functioning even at very high levels of impairment (38, 40).
The evidence from the 1982, 1984, and 1989 NLTCS continued to show significant
declines in the net prevalence of chronic disability (90+ days) between 1982 and
1989: an absolute decline of 1.88 percentage points and a relative decline of 8.1%
(44). The prevalence of disability estimates for 1994 was 3.6% lower than the 1982
age-standardized rate (42). Finally, the 1999 NLTCS reported continued disability
declines. The disability decline from 1982 to 1989 was 0.26% per year, from 1989
to 1994 it was 0.38% per year, and from 1994 to 1999 it was 0.56% per year (43).

Other data sets also have shown some evidence for improving disability status
among the aged, although a clear trend is lacking. The NHIS, for example, reports
somewhat lower rates of disability among the elderly in recent years (11), but the



23 Aug 2003 21:42 AR AR209-PU25-03.tex AR209-PU25-03.sgm LaTeX2e(2002/01/18) P1: IBD
AR REVIEWS IN ADVANCE10.1146/annurev.publhealth.25.101802.123054

ECONOMIC IMPLICATIONS OF LONGEVITY 03.7

LSOA data report increased disability for some dates after 1984. In both data sets,
there is fluctuation rather than a clear trend in the prevalence of disability.

A recent analysis of declining disability among the elderly by Cutler (12) added
data from the National Nursing Home Survey (NNHS) to the NLTCS, NHIS,
LSOA, and SIPP to obtain samples of the entire aged population. All of these
surveys revealed significant reductions in dependence among the elderly as mea-
sured by limitations in activities of daily living (ADLs) and instrumental activ-
ities of daily living (IADLs). The NLTCS indicated that dependency decreased
nearly 2% annually from 1984 to 1999. Dependence rates in NHIS, SIPP, and
MCBS also fell between 0.9% and 2% per year. Measures of functional limita-
tions showed declines of 0.5% to 3.2% per year depending on the measure and the
survey.

We conclude from the array of available data from multiple sources that disabil-
ity is declining among the aged population. A variety of factors account for this
improvement in health of the elderly including: (a) advances in medical technol-
ogy and consequent improvements in medical care; (b) changes in health behavior
including declines in smoking and in salt and fat consumption; (c) use of support-
ive aids; (d) growing affluence; (e) changes in disease exposure over the lifespan,
especially infectious diseases; and ( f ) enhanced social support and networks (12).
The important question is: What are the implications of declining disability for
future medical care use and costs?

LONG-TERM CARE

Trends in long-term care, especially nursing home care, are essential to under-
standing the economic implications of aging. According to the 1999 NNHS, 1.5
million persons, about 4.3% of the elderly aged 65 and older and 18.2% of persons
aged 85 years and older, were in nursing homes (56). Other chronically ill elderly
persons were in psychiatric or other chronic disease hospitals, Veterans Adminis-
tration hospitals, and other long-term care facilities. Generally, elderly residents
in nursing homes and other long-term institutions suffer from multiple chronic
conditions and functional impairments. The risk of nursing home use in later life
is high: More than one half of women and almost one third of men turning 65 in
1990 are expected to require a nursing home stay sometime before they die (51).
However, data from the 1985 and 1995 NNHS suggest that use of nursing homes
by the elderly population is decreasing. Several factors account for this reduction
in nursing home use: decline in the prevalence of disability among the elderly,
the changing focus of nursing home care on patients with greater disability and
postacute care needs, shortage of nursing home beds, and utilization of alterna-
tives to nursing home care such as home-delivered care and assisted living (6). As
noted above, Manton and colleagues reported declining disability rates among the
elderly. They estimated that the disability decline between 1982 and 1994 reduced
the population in institutions by 400,000, saving $17.3 billion in nursing home
costs in 1994 (42).
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According to the Centers for Medicare and Medicaid, spending for long-term
care (home health and nursing home care) amounted to $132.1 billion in 2001,
about 9.6% of the $1.2 trillion national personal health care expenditures (31).
The aging of the baby boomers and the continuation of recent trends in health care
cost growth will have an enormous impact on the future costs of long-term care (3,
50). Barring dramatic changes in health status or other factors, population aging
will make nursing home costs a growing share of national health spending (78).
Stone (80) sees long-term care as one of the major challenges of the twenty-first
century.

EXPENDITURES FOR MEDICAL CARE

The economic implications of living longer must be viewed in the larger context
of total spending for health care in the United States. Expenditures for medical
care have increased at a rapid rate for many years. In 1929, the earliest year for
which medical care expenditure data are available, the cost of medical care totaled
$3.6 billion, or 3.5% of the gross domestic product (GDP). In 1950, medical care
spending amounted to $12.7 billion and represented 4.4% of the GDP; in 2001 these
costs totaled $1.4 trillion, 14.1% of the GDP, or $5035 per capita (31). By 2011,
medical care expenditures are projected to rise to $2.8 trillion, 17.0% of the GDP
(21). Various factors account for the rapid growth in health care spending during
the twentieth century: population growth and growth in the elderly population in
particular; economic inflation especially in the health care sector; increase in per
capita utilization of medical care; increased demand for medical services; growth
in private health insurance and prepayment plans; increased public support for
medical care for elderly, disabled, and poor; the transition from acute care to more
expensive chronic care; growth in the use of high-cost drugs; improvement and
growth of high-cost technology; increased supply of medical care providers; and
high wages in the health care industry.

The elderly population consumes health care resources in amounts dispropor-
tionate to their numbers in the U.S. population. Although the Medicare population
aged 65 and over comprised only 13% of the total population in 1999, they con-
sumed 31% of national health care spending. According to the 1999 Medicare
Current Beneficiary Survey (CMBS), total expenditures for beneficiaries 65 years
and over amounted to $324 billion, of which Medicare paid 55%, Medicaid 10%,
private insurance 12%, out-of-pocket 20%, and other sources 2% (34).

MEDICAL EXPENDITURES IN THE LAST YEAR OF LIFE

Various studies have shown that elderly people approaching death have very high
utilization of and expenditures for medical care (36, 65, 66, 72, 73, 82). In one
of their earliest studies, Lubitz & Prihoda (36) found that in 1978 1.1 million
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Medicare enrollees were in their last year of life. Although they represent 5.9%
of all enrollees, they accounted fully for 28.2% of program expenditures. The
amount paid by Medicare for the elderly in their last year was about four times the
amount paid for services provided to survivors. In a later study, Lubitz & Riley (37)
found that the percentage of total Medicare dollars spent for decedents changed
little, fluctuating between 27.2% and 30.6%, and that the percentage that decedents
represented of all enrollees fluctuated between 5.1% and 5.4%.

A recent study of Medicare claims and eligibility data for 1993 through 1998
reaffirm earlier data. About 5% of Medicare beneficiaries die each year, and spend-
ing in the last year of life accounts for 27.4% of all Medicare outlays for the elderly,
similar to the 26.9% to 30.6% range reported in earlier decades (23). Another recent
analysis of medical expenditures during the last year of life from the 1992–1996
MCBS reported that last-year-of-life expenditures constituted 22% of all medi-
cal spending and represented 26% of Medicare spending, 18% of non-Medicare
spending, and 25% of Medicaid spending (24).

These studies show that the elderly approaching death or institutionalization
have very high expenditures for medical care. The high medical costs at the end of
life are not a new phenomenon, and available data do not support the assumption
that high medical expenses at the end of life are due largely to aggressive, intensive
treatment of patients who are moribund. Rather, the data suggest that most sick
people who die receive the level of medical care that is generally provided to the
sick, and sick care is expensive.

Several researchers have found that medical expenditures in the last year of
life among the elderly vary by age group. Lubitz & Riley (37), for example,
reported that per capita annual Medicare payments in 1988 varied inversely with
age: $15,632 for individuals 65–74 years, $13,887 for individuals 75–84 years,
and $10,208 for individuals 85 years and older. Scitovsky (74) estimated per capita
medical care charges in the last year of life including nursing home payments that
are very high for the oldest-old population. Her results showed that when nursing
home charges are included, per capita charges rise slightly with age, from $18,441
for the youngest group, to $18,720 for those 75–84 years, and to $18,810 for the
oldest-old, 85 years and over.

Using Medicare claims for 1993–1998, Hogan et al. (23) also report declining
per capita Medicare payments with increasing age. Hoover et al. (24), analyz-
ing the MCBS data from 1992 to 1996, corroborate earlier study results for the
Medicare population in which last-year-of-life expenditures decline with increas-
ing age, from $27,832 for the youngest group to $18,226 for the oldest old. Total
non-Medicare expenditures, out-of-pocket, Medicaid, and supplemental insurance
payments, were slightly higher for persons aged 75–84, $37,043, than for those
aged 65–74, $38,529, but less than for those aged 85 years and over, $36,985.
These studies show clearly that Medicare expenditures in the last year of life de-
crease with age for both sexes, for both Black and White beneficiaries, and for
those in hospice as well as for those in conventional care, regardless of the degree
of comorbidity and the cause or place of death. This decrease is due in large part
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to the diminishing aggressiveness of medical care in the last year of life as age
increases (32).

FUTURE EXPENDITURE PATTERNS

There is little dispute that health care costs will increase during the next 30 years as
a result of the large number of baby boomers entering late life during this period.
By 2031, the first baby boomers will turn 85 years old, and by 2040, the level of
Medicare spending may increase sixfold (in constant 1987 dollars) (71). Fuchs
(15) forecasts that if spending for medical care continues to grow at the same rate
as in the past owing to technological change in medicine, health care for the elderly
will require 10% of the GDP in 2020, compared with 4.3% in 1995.

The effect of longevity on expenditures for acute care differs from its effect on
expenditures for long-term care. Increases in longevity after the age of 65 years
may result in greater spending for long-term care, but the increase in the number
of elderly persons has a more important effect on total spending (35, 77). Although
total costs will clearly increase in the future, the expected increase in per capita
health care expenditures caused by greater longevity of Medicare beneficiaries
will be less than expected because of the concentration of expenditures at the end
of life rather than during extra years of relatively healthy life (86, 88). Substantial
evidence also indicates that, on average, health care expenditures rise with age.
Developed countries with a high percentage of elderly people have higher health
care expenditures than countries with a small percentage of elderly people (88). In
addition, health care expenditures of the population over age 65 have been found
to increase faster than those of the nonelderly population in the United States.

One measure of the future economic burden of an aging society is the depen-
dency ratio: the ratio of workers aged 20–64 to the elderly aged 65 years and over.
This ratio is projected to decline from 5.7 in 1960 to 2.7 in 2030, thus placing a
very large burden on the working population. However, if children and adolescents
aged 0 to19 are included in the denominator with persons 75 years and over, the
dependency ratio actually improves between 1960 and 2030, rising from 1.4 to 1.8
(27). These researchers conclude that the economic burden of aging in 2030 should
be no greater than the economic burden associated with raising large numbers of
baby-boom children in the 1960s.

The first wave of the estimated 76 million baby boomers will turn 65 in 2011.
Financing of their care will begin shifting from the employment-based private
insurance system to the publicly financed Medicare program. Medicare spending
will begin to increase significantly. The larger numbers of people joining the
program, rather than more spending per capita, will cause most of the increase in
Medicare spending (81). The 2003 Annual Report of the Medicare program issued
by the Board of Trustees projects a steep increase in Medicare costs between 2010
and 2030 because the number of people receiving benefits will increase rapidly as
the large baby-boom generation retires. Medicare currently comprises 2.6% of the
GDP, but it is projected to more than triple to 9.3% of the GDP in 2077 (45a).
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OFFSETTING FUTURE MEDICAL CARE COSTS
THROUGH LATER RETIREMENT

Given current improvements in the health and functioning of members of the
baby-boom generation, their increased longevity and independence, their high level
of education and employment experience, and support from the Age Discrimination
in Employment Act (ADEA), which outlaws age-based mandatory retirement for
most workers, some researchers and policy makers (15, 56a, 74a) suggest that
extending the term of employment beyond age 65 is a feasible approach to pay
for increased health care expenditures. When people live longer in a less-disabled
state, they can work longer, and thereby raise their incomes and increase the
overall productivity of the economy, be self-sufficient longer, and pay more taxes
to support the Social Security and Medicare systems.

Whether or not older workers actually will over the next 25 years participate
in the work force to a greater extent than at present is conjecture and depends not
only on the health, inclination, and economic circumstances of elderly workers,
but also on unpredictable macroeconomic forces, particularly the strength of the
U.S. and world economy and the demand of the United States and world labor
markets. Certainly, current trends do not support this proposition.

Indeed, over the past half century, fewer, not more, workers have remained
in the workforce past age 65. In 1950 nearly half (46%) of men age 65+ were
in the labor force; by 1993 only about 16% were in the labor force (83a). In 2000,
the participation rate in the civilian labor force of individuals age 65+ years was
17.5% for men and 9.4% for women (83b). Gendell (15a) reports a similar trend.
His data indicate that during the period 1950–1955 the median age at exit from
the labor force was 66.9 years for men and 67.6 years for women; in the period
1995–2000, median age at exit from the labor force declined to 62.0 for men and
61.8 for women. Furthermore, recent data suggest that participation of workers age
65+ in the labor force is currently limited to those workers in the highest income
brackets, a small proportion of the total labor force (2a).

CONCLUSIONS AND POLICY IMPLICATIONS

We conclude that successful aging in the elderly population is widespread and
that the elderly are generally healthy and have little functional disability. We have
witnessed a compression of morbidity in older ages wherein death rates from all
causes, especially heart disease and stroke, have been declining, and life expectancy
has increased. Most importantly, the prevalence of disability and dependence has
declined significantly among the elderly. These trends will affect future health
expenditures for the aged. Nevertheless, the elderly population consumes health
care resources in amounts disproportionate to their numbers in the total popu-
lation. In addition, various studies have shown that elderly people approaching
death have very high utilization of and expenditures for medical care, although
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Medicare expenditures in the last year of life have been shown to decline with age
owing to the decrease in aggressiveness of medical care delivered to the oldest
old. The large number of baby boomers entering late life is the major contribut-
ing factor to the future growth of medical care costs under public and private
programs.

What is at issue, however, are the economic implications of future growing
expenditures for the elderly on the health care system, long-term care, and the
public and private sectors of the economy. Following are selected policy issues to
be faced in the future.

Viability of the Medicare and Social Security Programs

The Medicare hospital insurance and the Social Security programs are financed
from payroll taxes paid by the working population and matched by employers.
The pending retirement of the baby boomers and their eligibility for benefits under
these programs will place a large burden on workers aged 20 to 64. The 2003 annual
reports of the Board of Trustees of the Medicare insurance trust funds declared
that these programs are not sustainable over the long-term and that basic changes
need to be made. The challenge is to protect and preserve the Social Security trust
funds for future beneficiaries while we look for appropriate and equitable ways of
maintaining the nation’s future economic security.

Future Needs for Long-Term Care Services

The growing number of chronically ill and disabled elderly demonstrates an in-
creasing need for a variety of long-term care services to maintain independence at
home and to avoid institutional placement. The challenge is to support the func-
tional independence of elders by making available day care, home health care,
homemaker services, respite care, rehabilitation services, and others. Almost half
of the costs for nursing home care were paid by the Medicaid program in 2001.
As the oldest-old population increases, many of which will require nursing home
care, the Medicaid program, which is financed by both state and federal funding,
will come under increasing fiscal pressure.

Continued Improvements in Health Status of the Elderly

Although many elderly persons suffer from one or more chronic conditions, the
health of the elderly has improved during the past two decades. We must continue to
promote good health in older Americans by promoting healthy lifestyles. People
who are physically active, eat a healthy diet, do not smoke, and practice other
healthy behaviors reduce their risk for chronic diseases. Fewer older people with
chronic diseases will mean lower use of health care services and slower spending
growth. Prevention of health problems is one of the few known ways to stem rising
health costs.
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Technological Advances

The invention of new pharmaceuticals, surgical procedures, and diagnostic tech-
niques has been a major factor in rising health care costs; it has also contributed
to longer and improved quality of lives for the elderly. Medicare does not provide
coverage for outpatient prescription drugs, although it may soon do so pending
current legislation. Rising out-of-pocket expenditures for health care by the el-
derly, mainly for prescription drugs, is a major concern to policymakers. Without
changes in benefits of the Medicare program, out-of-pocket costs are likely to grow
significantly in the future for the aging baby boomers.

Need for a Geriatric Work Force

The challenge for the health care system is to educate and train a geriatric work
force to meet the complex health care needs of the growing number of older Amer-
icans. Steps need to be taken now to attract new students to the field of geriatrics,
including practicing physicians, nurses, therapists, pharmacists, and social workers
(25).

Paying for Future Higher Medical Care Costs

A variety of methods have been identified, many of which are unpalatable and
have important political and social ramifications: raising tax rates to maintain
the government’s current share of costs, reducing benefits by increasing the age of
eligibility for Medicare benefits thereby increasing labor force participation at older
ages, increasing regulation of prices for medical care services, and encouraging
savings prior to retirement.

The Annual Review of Public Health is online at
http://publhealth.annualreviews.org

LITERATURE CITED

1. Anderson G, Horvath J. 2002. Chronic
Conditions: Making the Case for Ongo-
ing Care. Baltimore, MD: Partn. Solut.,
Johns Hopkins Univ. Robert Wood John-
son Found.

2. Anetzberger GJ. 2002. Community re-
sources to promote successful aging. Clin.
Geriatr. Med. 18(3):611–25

2a. Atchley R. 1997. Retirement income se-
curity: past, present, and future. Genera-
tions 21(2):9–12

3. Baker D. 2001. Defusing the baby boomer
time bomb: projections of after-tax in-

come in the twenty-first century. Int. J.
Health Serv. 31(2):239–78

4. Balducci L, Beghe C. 2002. Prevention of
cancer in the older persons. Clin. Geriatr.
Med. 18(3):505–28

5. Ball LJ, Birge SJ. 2002. Prevention of
brain aging and dementia. Clin. Geriatr.
Med. 18(3):485–503

6. Bishop CE. 1999. Where are the missing
elders? The decline in nursing home use,
1985 and 1995. Health Aff. 18(4):146–55

7. Deleted in proof
8. Caplan AL. 1981. The unnaturalness of



23 Aug 2003 21:42 AR AR209-PU25-03.tex AR209-PU25-03.sgm LaTeX2e(2002/01/18) P1: IBD
AR REVIEWS IN ADVANCE10.1146/annurev.publhealth.25.101802.123054

03.14 RICE � FINEMAN

aging—a sickness unto death? In Con-
cepts of Health and Disease: Interdisci-
plinary Perspectives, ed. AL Caplan, T
Englehardt, JJ McCartney, pp. 725–38.
London: Addison Wesley

9. Colvez A, Blanchet M. 1981. Disabil-
ity trends in the United States population
1966–1976: analysis of reported causes.
Am. J. Public Health 71:464–71

10. Comfort A. 1979. The Biology of Senes-
cence. New York: Elsevier North Holland.
3rd ed.

11. Crimmins EM, Saito Y, Reynolds L.
1997. Further evidence on recent trends
in the prevalence and incidence of dis-
ability among older Americans from two
sources: the LSOA and the NIHS. J.
Gerontol. Soc. Sci. 52B(2):S59–71

12. Cutler DM. 2001. Declining disability
among the elderly. Health Aff. 20(6):11–
27

13. Fries JF. 1980. Aging, natural death, and
the compression of morbidity. New Engl.
J. Med. 303(3):130–35

14. Fries JF. 1989. The compression of mor-
bidity: near or far? Milbank Q. 67:208–32

15. Fuchs V. 1999. Health care for the elderly:
how much? Who will pay for it? Health
Aff. 18(1):11–21

15a. Gendell M. 2001. Retirement age de-
clines again in the 1990s. Mon. Labor Rev.
Oct.:12–21

16. Gould E, Reeves AJ, Graziano SA, Gross
CG. 1999. Neurogenesis in the neocortex
of adult primates. Science (286):548–52

17. Gruenberg EM. 1977. The failures of suc-
cess. Milbank Q. 55(1):3–24

18. Gutheil IA. 1996. Introduction. The many
faces of aging: challenges for the future.
Gerontologist 36(1):13–14

19. Haan MN, Selby JV, Quesenberry CP,
Schmittdiel JL, Fireman BH, Rice DP.
1997. The impact of aging and chronic
disease on use of hospital and outpatient
services in a large HMO: 1971–1991. J.
Am. Geriatr. Soc. 45:667–74

20. Hayflick L. 1985. Theories of biolog-
ical aging. In Principles of Geriatric

Medicine, ed. R Andres, E Bierman, W
Hazzard, pp. 9–21. New York: McGraw-
Hill

21. Heffler S, Smith S, Won G, Clemens MK,
Keehan S, Zezza M. 2002. Health spend-
ing projections for 2001–2011: the latest
outlook. Health Aff. 21(2):207–18

22. Herzog AR, Ofstedal MB, Wheeler LM.
2002. Social engagement and its rela-
tionship to health. Clin. Geriatr. Med.
18(3):593–609

23. Hogan C, Lunney J, Gabel J, Lynn J. 2001.
Medicare beneficiaries’ costs of care in
the last year of life. Health Aff. 20(4):188–
95

24. Hoover DR, Crystal S, Kumar R, Sam-
bamoorthi U, Cantor JC. 2002. Medical
expenditures during the last year of life:
findings from 1992–1996. Medicare cur-
rent beneficiary survey. Health Serv. Res.
37(6):1625–42

25. Hudson RB, ed. 2003. Emerging crisis:
the geriatric care workforce. Natl. Acad.
Gerontol. Soc. Am. Public Policy Aging
Rep. 13(2):1–27

26. Kirkland JL. 2002. The biology of senes-
cence: potential for prevention of disease.
Clin. Geriatr. Med. 18(3):383–405

27. Knickman JR, Snell EK. 2002. The
2030 problem: caring for aging boomers.
Health Serv. Res. 37(4):849–84

28. Kramer M. 1980. The rising pandemic of
mental disorders and associated chronic
diseases and disorders. Acta Psychiatr.
Scand. 62(Suppl. 285):382–96

29. Lakatta EG. 1999. Geriatric bioscience,
cardiovascular aging research: the next
horizons. J. Am. Geriatr. Soc. 47(5):613–
25

30. Lawton M. 1983. Environmental and
other determinants of well-being in older
people. Gerontologist 23:349–57

31. Levit K, Smith C, Cowan C, Lazenby H,
Sensening A, Catlin A. 2003. Health Aff.
22(1):154–64

32. Levinsky NG, Yu W, Ash A, Moskowitz
M, Gazelle GF, et al. Influence of age
on Medicare expenditures and medical



23 Aug 2003 21:42 AR AR209-PU25-03.tex AR209-PU25-03.sgm LaTeX2e(2002/01/18) P1: IBD
AR REVIEWS IN ADVANCE10.1146/annurev.publhealth.25.101802.123054

ECONOMIC IMPLICATIONS OF LONGEVITY 03.15

care in the last year of life. 2001. JAMA
286(11):1349–55

33. Lillis M, Mackin K. 2001. The new nav-
igators. Geriatric care managers forge
paths for clients. Caring 20(4):28–29

34. Liu H, Sharma R. 2003. Health and health
care of the Medicare population: data
from the 1999 Medicare Current Benefi-
ciary Survey. WESTAT, Rockville, MD

35. Lubitz J, Beebe J, Baker C. 1995.
Longevity and Medicare expenditures.
New Engl. J. Med. 332(15):999–1003

36. Lubitz J, Prihoda R. 1984. The use and
costs of Medicare services in the last 2
years of life. Health Care Financ. Rev.
5(3):117–31

37. Lubitz J, Riley GF. 1993. Trends in Medi-
care payments in the last year of life. New
Engl. J. Med. 328:1092–96

38. Manton KG. 1986. Past and future life ex-
pectancy increases at later ages: their im-
plications for the linkage of chronic mor-
bidity, disability, and mortality. J. Geron-
tol. Soc. Sci. 41(5):672–81

39. Manton KG. 1987. Response to an intro-
duction to the compression of morbidity
and the compression of mortality: a dream
which may come true, someday. Gerontol.
Perspecta 1:23–30

40. Manton KG. 1988. A longitudinal study
of functional change and mortality in
the United States. J. Gerontol. Soc. Sci.
43(5):S153–61

41. Manton KG. 1991. The dynamics of popu-
lation aging: demography and policy anal-
ysis. Milbank Q. 69(2):309–38

42. Manton KG, Corder L, Stallard E. 1997.
Chronic disability trends in elderly United
States populations: 1982–1994. Proc.
Natl. Acad. Sci. USA 94(March):2593–98

43. Manton KG, Gu X. 2001. Changes in
the prevalence of chronic disability in the
United States Black and non-Black pop-
ulation above age 65 from 1982 to 1999.
Proc. Natl. Acad. Sci. USA 98(11):6354–
59

44. Manton KG, Stallard E, Corder L. 1995.
Changes in morbidity and chronic disabil-

ity in the U.S. Elderly population: evi-
dence from the 1982, 1984, and 1989 na-
tional long-term care surveys. J. Gerontol.
Soc. Sci. 50B(4):S194–204

45. Manton KG, Stallard E, Tolley HD. 1991.
Limits to human life expectancy: evi-
dence, prospects, and implications. Popul.
Dev. Rev. 17:603–37

45a. Medicare Board of Trustees. 2003. 2003
annual report of the board of trustees of
the federal hospital insurance federal sup-
plementary medical insurance trust funds.
Washington, DC

46. Mehr DR, Tatum PE 3rd. 2002. Primary
prevention of disease of old age. Clin.
Geriatr. Med. 18(3):407–30

47. Messing-Rapport BJ, Sprecher D. 2002.
Prevention of cardiovascular diseases,
coronary artery disease,congestive heart
failure, and stroke. Clin. Geriatr. Med.
18(3):463–83

48. Meyyazhagan S, Palmer RM. 2002. Nu-
tritional requirements with aging: pre-
vention of disease. Clin. Geriatr. Med.
18(3):557–76

49. Miszko TA, Cress ME. 2000. The athletic
woman, a lifetime of fitness: exercise in
the perimenopauasal and postmenopausal
woman. Clin. Sports Med. 19(2):215–32

50. Mulvey J, Li A. 2002. Long-term care fi-
nancing: options for the future. Benefits
Q. 18(2):7–14

51. Murtaugh CM, Kemper P, Spillman B.
1990. The risk of nursing home use in later
life. Med. Care 28(10):952–62

52. Natl. Cent. Health Stat. 2002. Deaths:
leading causes for 2000. Natl. Vital Stat.
Rep. 50(16), Hyattsville, Maryland

53. Natl. Cent. Health Stat. 2002. United
States Life Tables, 2002. Natl. Vital Stat.
Rep. 51(3), Hyattsville, Maryland

54. Natl. Cent. Health Stat. 2002. Health
United States, 2002. Tables 58, 59. Hy-
attsville, Maryland

55. Natl. Cent. Health Stat. 2002. Summary
Health Statistics for U.S. Adults: National
Health Interview Survey, 1998. Natl. Vital
Health Stat. 1(10), No. 209



23 Aug 2003 21:42 AR AR209-PU25-03.tex AR209-PU25-03.sgm LaTeX2e(2002/01/18) P1: IBD
AR REVIEWS IN ADVANCE10.1146/annurev.publhealth.25.101802.123054

03.16 RICE � FINEMAN

56. Natl. Cent. Health Stat. 2002. Health Uni-
ted States, 2002. Table 97. Hyattsville,
Maryland

56a. Natl. Comm. Soc. Secur. Reform. 1983.
Report of the National Commission on
Social Security Reform. http://www.ssa.
gov/history/reports.gspan.html

57. Olshansky SJ. 1987. Aging, natural death,
and the compression of morbidity: com-
ments on the debate. Gerontol. Perspecta
1:19–23

58. Olshansky SJ, Carnes BA, Cassell C.
1990. In search of Methuselah: estimat-
ing the upper limits to human longevity.
Science 250:634–40

59. Olshansky SJ, Rudberg MA, Carnes BA,
Cassel VK, Brody JA. 1991. Trading off
longer life for worsening health: the ex-
pansion of morbidity hypothesis. J. Aging
Health 3(2):194–216

60. Palmore E. 2002. Successful aging. In En-
cyclopedia of Aging, ed. DJ Ekerdt, pp.
1374–77. New York: MacMillan. Vol. 4

61. Palmore E, ed. 1985. Normal Aging III.
Durham, NC: Duke Univ. Press

62. Palmore E, Jeffers F, eds. 1971. Predictors
of Life Span. Lexington, MA: DC Health

63. Rice DP, Feldman JJ. 1983. Living longer
in the United States: demographic and
health needs of the elderly. Milbank Q.
61(3):362–96

64. Rice DP, Haan MN, Selby JV, Satariano
WA. 1991. Epilogue: research agenda on
the compression of morbidity. J. Aging
Health 3(2):301–4

65. Riley GF, Lubitz J. 1989. Longitudinal
patterns of Medicare use by cause of
death. Health Care Financ. Rev 11(2):1–
12

66. Roos NP, Shapiro E, Roos LL. 1987.
Health care utilization in the years
prior to death. Milbank Q. 65(2):231–
54

67. Rowe JW, Kahn RL. 1987. Human aging:
usual and successful. Science 237:143–
49

68. Rowe JW, Kahn RL. 1998. Successful Ag-
ing. New York: Pantheon

69. Sandu SK, Barlow HM. 2002. Strategies
for successful aging. Clin. Geriatr. Med.
18(3):643–48

70. Schneider EL, Brody JA. 1983. Aging,
natural death, and the compression of
morbidity: another view. New Engl. J.
Med. 309(14):854–56

71. Schneider EL, Guralnik JM. 1990. The
aging of America: impact on health care
costs. JAMA 263(17):2335–40

72. Scitovsky AA. 1984. The high cost of dy-
ing: What do the data show? Milbank Q.
62:591–608

73. Scitovsky AA. 1988. Medical care in the
last twelve months of life: the relation be-
tween age, functional status, and medical
care expenditures. Milbank Q. 66(4):640–
60

74. Scitovsky AA. 1994. The high cost of
dying revisited. Milbank Q. 72(4):561–
91

74a. Simon-Rusinowitz L, Krach CA, Marks
LN, Piktialis D, Wilson LB. 1996. Grand-
parents in the workplace: the effects of
economic and labor trends. Generations
20(1):41–44

75. Singh MA. 2002. Exercise to prevent and
treat functional disability. Clin. Geriatr.
Med. 18(3):431–62

76. Soc. Secur. Adm. 2000. Accessed 30
March. http://www.ssa.gov/OACT/TR

77. Spillman BC, Lubitz J. 2000. The ef-
fect of longevity on spending for acute
and long-term care. New Engl. J. Med.
342(19):1409–15

78. Spillman BC, Lubitz J. 2002. New es-
timates of lifetime nursing home use:
Have patterns of use changed? Med. Care
40(10):965–75

79. Srivastava M, Deal C. 2002. Osteoporosis
in elderly: prevention and treatment. Clin.
Geriatr. Med. 18(3):529–55

80. Stone R. 2002. Long-term care for the
elderly with disabilities: current policy,
emerging trends, and implications for the
twenty-first century. New York: Milbank
Meml. Fund

81. Strunk BC, Ginsburg PB. 2002. Aging



23 Aug 2003 21:42 AR AR209-PU25-03.tex AR209-PU25-03.sgm LaTeX2e(2002/01/18) P1: IBD
AR REVIEWS IN ADVANCE10.1146/annurev.publhealth.25.101802.123054

ECONOMIC IMPLICATIONS OF LONGEVITY 03.17

plays a limited role in health care cost
trends. Cent. Stud. Health Syst. Change,
Data Bull. 23. Washington, DC

82. Temkin-Greener H, Miners MR, Petty
EA, Szydlowski JS. 1992. The use and
cost of health services prior to death: a
comparison of the Medicare-only and the
Medicare-Medicaid elderly populations.
Milbank Q. 70(4):679–701

83. U.S. Census Bur. 2000. Projections of the
total resident population by 5-year age
groups, Race, Hispanic origin with spe-
cial age categories: middle series, 2025 to
2045. Popul. Proj. Program, Popul. Div.,
US Census Bur., 20233, Washington, DC.
Released 13 January, http://www.census.
gov/population/projections/nation/summ
ary/np-t4-f.txt

83a. U.S. Census Bur. 1996. 65+ in the United
States. Current Population Reports, Spe-
cial Studies, p. 41. Washington, DC: Gov.
Print. Off.

83b. U.S. Census Bur. 2001. Statistical abstract
of the United States. 2001. Table 568,
p. 367–84

84. Vaillant GE, Mukamal K. 2001. Success-
ful aging. Am. J. Psychiatry 158(6):839–
47

85. Verbrugge L. 1984. Longer life but wors-
ening health? Trends in health and mor-
tality of middle-aged and older persons.
Milbank Q. 62:475–519

86. Waidmann TA, Liu K. 2000. Disability
trends among elderly persons and impli-
cations for the future. J. Gerontol. Soc.
Sci. 55B(5):S298–307

87. Whitburne SK. 1985. The Aging Body:
Physiological Changes and Psychologi-
cal Consequences. New York: Springer

88. Yang Z, Norton EC, Stearns SC. 2003.
Longevity and health care expenditures:
The real reasons older people spend more.
J. Gerontol. B Psychol. Sci. Soc. Sci. 58:
S2–10




