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ABSTRACT

Background The proportion of the population
made up of elderly persons in the United States is
projected to increase from 13 percent of the popula-
tion in 2000 to 20 percent by 2030. The implications for
health care expenditures may be profound, because
elderly persons use health care services at a greater
rate than younger persons. We estimated total ex-
penditures for acute and long-term care from the age
of 65 years until death and in the last two years of life.

Methods We combined data from Medicare, the Na-
tional Mortality Followback Survey, and the National
Medical Expenditure Survey to estimate total nation-
al expenditures for health care according to the age at
death. We also simulated expenditures with the use of
projected demographic characteristics of two cohorts:
people turning 65 in 2000 and those turning 65 in 2015.

Results Total expenditures (in 1996 dollars) from
the age of 65 years until death increase substantially
with longevity, from $31,181 for persons who die at
the age of 65 years to more than $200,000 for those
who die at the age of 90, in part because of steep in-
creases in nursing home expenditures for very old
persons. Spending in the last two years of life also
increases with longevity, but a reduction in Medicare
expenditures ($37,000 for persons who die at the age
of 75 years and $21,000 for those who die at the age
of 95) moderates the effect of the increase in nursing
home expenditures ($6,000 for those who die at the
age of 75 years and $32,000 for those who die at the
age of 95). Health care spending for women is con-
sistently higher than that for men, after adjustment
for the increased longevity of women. Simulations
show that increased longevity after the age of 65
years has a relatively small effect on the anticipated
increase in spending, especially for services covered
by Medicare, from 2000 to 2015. The effects of the
larger number of people born in 1950 than in 1935
and the larger number of people surviving to the age
of 65 years are much more important.

Conclusions In the United States, the effect of lon-
gevity on expenditures for acute care differs from its
effect on expenditures for long-term care. Acute care
expenditures, principally for hospital care and physi-
cians’ services, increase at a reduced rate as the age
at death increases, whereas expenditures for long-
term care increase at an accelerated rate. 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 impor-
tant effect on total spending. (N Engl J Med 2000;
342:1409-15.)
©2000, Massachusetts Medical Society.

N the United States, the proportion of the pop-

ulation made up of persons 65 years of age or

older is projected to increase from 13 percent

of the population in 2000 to 20 percent by 2030
because of the aging of the baby-boom generation
and increased longevity.! The implications for the de-
livery and financing of health care will be profound,
because elderly persons use health care services at a
greater rate than younger persons. The larger num-
ber of elderly persons will put greater pressure on
the budget for the Medicare program. Increases in
the number of persons 85 years of age or older, who
are most likely to require nursing home and other
long-term care, will exert similar pressure on the Med-
icaid program, which pays for about half the total
costs of nursing home care.?

Longitudinal studies of health care use provide a
unique perspective on the relation of demographic
factors to spending. Previous studies have estimated
lifetime Medicare expenses according to the age at
death?#* and the lifetime use and cost of nursing home
care for all elderly persons.5¢ However, these studies
examined two major areas of health care spending in
isolation, and the studies of nursing home care did
not estimate spending according to the age at death.
Studies of health care expenditures at the end of life
have shown that expenditures for acute care fall and
those for nursing home care rise as the age at death
increases.”10 We estimated total expenditures for Medi-
care-covered services, nursing home care, and other
services from the age of 65 years until death and in
the last two years of life in order to determine the
contribution of the aging of the population to health
care costs. We also examined differences in expend-
itures for acute and long-term care according to sex.

METHODS

We used sources of data and methods that have been described
elsewhere and are summarized here.35611 We estimated expendi-
tures in three categories. The first category was expenditures for
services covered by Medicare, plus estimated cost sharing by ben-
eficiaries. The second category was expenditures for nursing home
care, excluding care at a skilled nursing facility that was covered
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by Medicare. The third category was expenditures for other serv-
ices or items not covered by Medicare, including home care, pre-
scription drugs, vision care, dental care, and durable medical
equipment.

Data from the 1987 National Medical Expenditure Survey and
the Health Care Financing Administration (HCFA)!? indicate that
these three categories account for nearly all annual health care ex-
penditures for the elderly. Medicare-covered services and nursing
home care alone account for about 75 percent of these expendi-
tures.

For each category of spending, we estimated the mean expend-
iture in constant 1996 dollars for each year of life from the age
of 65 years until death and then summed the mean expenditures
for each age at the time of death. We then used regression analysis
to fit curves to lifetime expenditures for each category. When pos-
sible, we estimated expenditures separately according to sex.

Medicare Expenditures

Medicare data are from the Continuous Medicare History Sam-
ple, which contains longitudinal information on a 5 percent ran-
dom sample of beneficiaries. The file contains information from
providers’ claims and enrollment records and reflects payments
only for services covered by Medicare. For beneficiaries covered
by both Part A and the optional supplemental medical insurance
provided in Part B, Medicare pays for inpatient and outpatient
services, up to 100 days in a skilled nursing facility, certain home
health care services, services of physicians and other medical pro-
viders, and hospice care. Medicare does not pay for prescription
drugs, nor does it pay for nursing home care apart from the max-
imum of 100 days in a skilled nursing facility or home care that
does not meet the requirements for coverage. In 1996, Medicare
paid for 10 percent of all nursing home care and 42 percent of all
home health care.!3

Our Medicare sample consisted of 73,280 beneficiaries who
died in 1996 at the age of 65 years or older. We excluded persons
who had ever been enrolled in a health maintenance organization
(HMO), because Medicare does not receive complete data on the
use of services by such persons. We also excluded persons not
continuously covered from the age of 65 by both Part A and Part
B of Medicare. These exclusions accounted for about 20 percent
of the original sample. This proportion is consistent with the in-
creasing percentage of Medicare beneficiaries enrolled in HMOs,
now about 17 percent.

The earliest data in the Continuous Medicare History Sample
are from 1974, so payments from the age of 65 years until death
were available only for persons who died between the ages of 65
and 87 years. For persons who were older than 87 years when
they died, we used a regression analysis to estimate payments for
the years before 1974.3 We estimated Medicare cost sharing (de-
ductibles and coinsurance for Part A and Part B of Medicare, as
well as balance billing for Part B) with the use of methods de-
scribed elsewhere.* Cost sharing accounted for 14 percent of to-
tal payments for Medicare-covered services in 1996. Estimated
and actual Medicare payments were converted to 1996 dollars ac-
cording to the rate at which per capita Medicare payments in-
creased from the year they were incurred to 1996.

Expenditures for Nursing Home Care

We estimated expenditures for nursing home care on the basis
of data on lifetime nursing home use from the 1993 National
Mortality Followback Survey,¢ a survey of the next of kin of a na-
tional sample of decedents, conducted by the National Center for
Health Statistics. Our sample included 6749 decedents who were
65 years of age or older at the time of death; the sample was
weighted to obtain nationally representative estimates.

To estimate spending, we multiplied the number of days of
nursing home care each year from the age of 65 years until death
by the estimated mean charge per day for nursing home care in
1996 (about $118). We estimated the mean daily charge on the
basis of 1995 data from the National Nursing Home Survey (con-
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ducted by the National Center for Health Statistics) and adjusted
the charge for inflation between 1995 and 1996 using HCFA’s es-
timates of the growth in nursing home revenues per day. We ex-
cluded estimated expenditures for care in a skilled nursing facility,
which were included in the category of Medicare expenditures.

Expenditures for Other Services

We approximated longitudinal data for the third category of
spending, using projected annual expenditures for 1996 from the
Agency for Health Care Policy and Research. These projections
are based on data from the 1987 National Medical Expenditure
Survey, adjusted for changes in demographic characteristics and
calibrated to the National Health Accounts produced by HCFA.15
For home care not covered by Medicare, prescription drugs, vi-
sion care and eyeglasses, dental care, and durable medical equip-
ment, we estimated mean annual expenditures according to age
for decedents and survivors. Mean expenditures for survivors were
assigned to each year from the age of 65 years until the next-to-
last year of life, and mean annual expenditures for decedents were
assigned to the last year of life. Since the samples were too small
with single-year estimates, we used the narrowest age ranges pos-
sible: 10-year ranges, ending with an age of 85 years or older, for
home care and 5-year ranges, ending with an age of 90 or older,
for other services.

Simulated Expenditures

To simulate the effects of changes in demographic factors, we
reweighted our spending estimates to reflect the mortality rate
and cohort size according to sex, on the basis of the Social Secu-
rity Administration’s midrange mortality and population projec-
tions for persons turning 65 in 2000 and for those turning 65 in
2015.16.17 We attributed differences in simulated expenditures be-
tween the two cohorts to three demographic factors: the size of
the original birth cohort, the proportion of persons surviving to
the age of 65 years, and longevity beyond the age of 65. The first
two factors were estimated directly from Social Security Admin-
istration data. The effect of changes in longevity beyond the age
of 65 years was simulated by adjusting the number of deaths at
cach age to reflect the projected mortality rate for each cohort
and calculating a new weighted average (in constant 1996 dollars)
for estimated expenditures according to the age at death. These
simulations isolated the effect of demographic factors on expend-
itures, given the current associations between age and use of serv-
ices, by holding constant all factors except mortality and sex. We
did not model the effects of changes in inflation; medical advanc-
es; changes in patterns of utilization, disease, or disability; or oth-
er factors — all of which would also affect actual health care ex-
penditures for future cohorts.

RESULTS
Expenditures from the Age of 65 Years until Death

The total projected expenditure for all services from
the age of 65 years until death (in 1996 dollars) is
$164,505. Of this amount, $105,342 is for Medi-
care plus cost sharing, $34,205 is for nursing home
care not covered by Medicare, $11,428 is for home
care not covered by Medicare, $9,546 is for prescrip-
tion drugs, and $3,984 is for vision and dental care
and durable medical equipment (Table 1). Total ex-
penditures from the age of 65 years until death rise
substantially with longevity, from $31,181 for per-
sons who die at the age of 65 years to over $200,000
for those who die at the age of 90 or older (Fig. 1
and Table 1). This pattern is determined by the sub-
stantial increase in nursing home expenditures for
very old persons. Consistent with previous findings,3
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TABLE 1. MEAN CUMULATIVE EXPENDITURES PER PERSON FOR ACUTE AND LONG-TERM
CARE FROM THE AGE OF 65 YEARS UNTIL DEATH, ACCORDING TO THE AGE AT DEATH.*

AGE AT DEATH (YR) MEeAN EXPENDITURE
MEDICARE-COVERED ~ NURSING
ALL SERVICES PLUS HOME HOME  PRESCRIPTION  OTHER
SERVICES COST SHARING CARE CARE DRUGS SERVICES
dollars
All persons =65t 164,505 105,342 34,205 11,428 9,546 3,984
65 31,181 26,161 1,751 2,024 1,073 171
70 87,116 72,302 5,829 3,658 3,564 1,762
75 123,823 96,459 12,168 5,614 6,681 2,901
80 157,903 112,857 22,529 8,909 9,656 3,952
85 193,727 123,722 39,009 13,692 12,335 4,969
90 235,369 130,042 64,665 20,019 14,667 5,976
95 287,980 132,341 104,069 27,948 16,634 6,988
100 358,174 130,910 163,563 37,476 18,214 8,011
>101 407,425 128,617 207,926 43,390 18,913 8,579

*Expenditures are given in 1996 dollars. Medicare data are from the Health Care Financing Ad-
ministration’s Continuous Medicare History Sample, nursing home data were derived from the Na-
tional Mortality Followback Survey, and data on home care, prescription drugs, and other services
(vision and dental care and medical equipment) were derived from the National Medical Expenditure
Survey, with projections to 1996. Nursing home care and home care expenditures are for services
not covered by Medicare. Expenditures for individual services may not sum to totals because of
rounding.

TMeans for all persons have been adjusted to reflect the distribution of deaths according to age in
1996 for persons 65 years of age or older, on the basis of 1996 mortality data provided by the Na-
tional Center for Health Statistics.
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Figure 1. Cumulative Health Care Expenditures from the Age of 65 Years until Death, According to the
Type of Health Service and the Age at Death.

Expenditures are in 1996 dollars. Medicare services denotes services covered by Medicare. The other
categories of services are those not covered by Medicare. Other services include prescription drugs,
vision and dental care, and durable medical equipment.
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total Medicare expenditures from the age of 65 years
(which in our analysis include estimates of cost shar-
ing and balance billing) rise with age but at a decreas-
ing rate and level off at about $130,000 for persons
who die at the age of 90 years or older. For example,
the average Medicare-covered expenditure for per-
sons who die at the age of 75 years is $24,157 more
than for those who die at the age of 70, whereas the
average expenditure for those who die at the age of
95 is $2,299 more than the expenditure for those
who die at the age of 90.

Conversely, expenditures for nursing home care not
covered by Medicare increase at an accelerated rate,
from $1,751 for persons who die at the age of 65
years to $64,665 for those who die at the age of 90
(Table 1). These expenditures surpass Medicare ex-
penditures for persons older than 97 years at the time
of death. The average expenditure for nursing home
care for persons who die at the age of 75 years is
$6,339 more than for those who die at the age of 70,
whereas the average expenditure for those who die
at the age of 95 is $39,404 more than for those who
die at the age of 90. Although expenditures for oth-
er categories of care are much smaller, the pattern of
spending for home care resembles the pattern for
nursing home care — the rate of expenditures increas-
es with longevity — whereas the pattern for prescrip-
tion drugs, vision and dental care, and medical equip-
ment is more like that for Medicare (Table 1).

Although expenditures for home care, prescription
drugs, and the other services not covered by Medi-
care are important factors, particularly as a potential
source of out-of-pocket expenses, Medicare-covered
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services and nursing home care account for the larg-
est proportion of total expenditures. For persons who
die at the age of 70 years, Medicare-covered services
account for 83 percent of expenditures, and nursing
home care accounts for 7 percent. In contrast, for
those who die at the age of 95 years, Medicare-cov-
ered services account for 46 percent of expenditures
and nursing home care accounts for 36 percent.

Expenditures in the Last Two Years of Life

Expenditures in the last two years of life also in-
crease with the age at death because of steep increas-
es in the costs of nursing home care (Fig. 2), but the
rate of increase is lower than that for total expendi-
tures. The reason for this difference is that Medicare
expenditures at the end of life decline as the age at
death increases, from about $37,000 for persons
who die at the age of 75 to about $21,000 for those
who die at the age of 95. Conversely, expenditures
for nursing home care at the end of life rise from less
than $6,000 for those who die at the age of 75 years
to about $32,000 for those who die at the age of 95.
In the last two years of life, expenditures for nursing
home care exceed Medicare expenditures for persons
who are more than 90 years old when they die. Ex-
penditures for all the other services account for no
more than 8 percent of total expenditures in the last
two years of life, whatever the age at death.

Expenditures According to Sex

Combined Medicare and nursing home expendi-
tures from the age of 65 years until death are 17 to
37 percent greater for women than for men, depend-

Total

0 T T T
67 70 75 80
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Figure 2. Health Care Expenditures in the Last Two Years of Life, According to the Type of Health Serv-

ice and the Age at Death.

Expenditures are in 1996 dollars. Medicare services denotes services covered by Medicare. Other serv-
ices include home care, prescription drugs, vision and dental care, and durable medical equipment.
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ing on the age at death. (Samples were too small to
estimate expenditures according to sex for other serv-
ices.) By comparing expenditures for men and wom-
en at each age at death, we controlled for the greater
longevity of women. Medicare expenditures for wom-
en are 7 to 23 percent higher than those for men,
whereas nursing home expenditures for women are
generally 60 to more than 100 percent higher (Fig. 3).

Among persons who die between the ages of 65
and 82 years, Medicare expenditures in the last two
years of life are also higher for women than for men;
among persons who die at older ages, the expendi-
tures for women are similar to or slightly lower than
those for men (data not shown). Expenditures for
nursing home care at the end of life are higher for
women than for men at all ages at death. Total ex-
penditures at the end of life are 15 to 27 percent high-
er for women than for men.

Simulated Expenditures

According to our simulation, combined expendi-
tures for Medicare-covered services and nursing home
care from the age of 65 years until death (in con-
stant 1996 dollars) for a cohort of persons born in
1950 and projected to turn 65 in 2015 will be 73
percent greater than the combined expenditures for
a cohort of persons born in 1935 and projected to
turn 65 in 2000 (Table 2). The most important fac-
tor underlying the difference in expenditures is the
higher number of persons projected to turn 65 in
2015. This increase is due primarily to the larger num-

ber of births in the 2015 cohort (4.27 million, vs.
2.72 million in the 2000 cohort), which accounts
for 70 percent of the difference, but also to a higher
rate of survival to the age of 65 years (80 percent in
the 2015 cohort vs. 74 percent in the 2000 cohort),
which accounts for 22 percent of the difference.

Greater longevity after the age of 65 years plays a
much smaller part, accounting for only 8 percent of
the difference in total spending. Increased longevity
has a larger role in nursing home expenditures than
in Medicare expenditures. The 3 percent increase in
life expectancy at the age of 65 years for the cohort
of people born in 1950 is associated with less than
a 1 percent increase in the simulated mean Medicare
expenditure ($109,352, vs. $108,361 for the cohort
of people born in 1935) but with a 6 percent in-
crease in the mean expenditure for nursing home care
($46,168 vs. $43,613).

Persons 85 years of age or older (“the oldest old”)
are projected to represent an increasing proportion
of the elderly population. Forty-four percent of per-
sons turning 65 in 2000 will survive to the age of
85 years, and expenditures for their care will account
for 60 percent of total spending for the cohort. Forty-
seven percent of persons turning 65 in 2015 will
survive to the age of 85 years; expenditures for this
group will account for 63 percent of total spending.

DISCUSSION

Longevity has different effects on expenditures
for acute care and those for long-term care. The rate
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Figure 3. Cumulative Expenditures for Medicare-Covered Services and Nursing Home Care from the
Age of 65 Years until Death, According to Sex and the Age at Death.

Expenditures are in 1996 dollars.
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TABLE 2. PROJECTED CHARACTERISTICS OF PERSONS
TURNING 65 IN 2000 OR 2015.*

2000 2015 CHANGE
CHARACTERISTIC COHORT COHORT (%)
Birth year 1935 1950
Births — no. in millions 2.72 4.27 57
Persons surviving to age 65 — no. 2.01 (74) 3.41(80) 70 (8)
in millions (%)
Life expectancy at age 65 — yr 18.1 18.7 3
Mean cumulative expenditure per
person — $
Medicare-covered services 108,361 109,352 <1
Nursing home care 43,613 46,168 6
Total 151,974 155,519 2
Total expenditure for cohort — billions
of $1
Medicare-covered services 218 372 71
Nursing home care 88 157 78
Total 306 530 73
Age at death — %%
65-74 yr 22 21 -5
75-84 yr 34 33 -3
85-94 yr 34 35 3
=95 yr 10 12 20
Distribution of expenditures according
to age at death — %%
65-74 yr 11 10 -9
75-84 yr 30 28 -7
85-94 yr 42 42 0
=95 yr 18 21 17

*Population and life-expectancy data are from Social Security Adminis-
tration Alternative II projections and life tables provided by the Office of
the Actuary.

tExpenditures (in 1996 dollars) are cumulative totals from the age of 65
until death.

{Percentages may not sum to 100 because of rounding.

of increase in expenditures for acute care, principally
hospital care and physicians’ services, declines as the
age at the time of death increases, whereas the rate
of increase in expenditures for long-term care rises
with the age at death. For persons who are very old
at the time of death, expenditures for nursing home
care from the age of 65 years until death approach
or exceed expenditures for Medicare-covered servic-
es. The rise in nursing home costs with the age at
death is sufficient to counteract the moderating ef-
tect of declining Medicare expenditures, so that the
rate of increase in total spending from the age of 65
years until death also rises with the age at death. Our
simulations show that increased longevity after the
age of 65 years may have a small effect on expendi-
tures for acute care, if present conditions continue,
but has a larger effect on expenditures for long-term
care and, consequently, on total health care spend-
ing for the elderly.

These patterns have implications for the financing
of health care and the distribution of costs among
insurance systems. The demographic factor that has
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the largest influence on medical expenditures for the
elderly is the number of people over the age of 65
years. All other things being equal, longevity after
the age of 65 has a larger effect on the costs of nurs-
ing home care, which are paid by Medicaid (about
half) or out of pocket (about a third), than on the
costs of services covered by Medicare.!® This pattern
could result in a greater financial burden for elderly
persons and their families and for the Medicaid pro-
gram as the population ages. Beyond demographic
factors, changes in Medicare, Medicaid, and private
insurance for long-term care, as well as changes in
medicine and social arrangements in caring for the
elderly, which we did not account for in our analy-
ses, will help determine who bears the financial bur-
den of long-term care.

We also found that expenditures for nursing home
care in the last two years of life increase with the age
at death, whereas Medicare expenditures decrease,
confirming in a national sample earlier findings in
selected populations.”! Concern about costs in the
final year of life has focused on the appropriateness
of expensive, high-technology care for terminally ill
persons. Our findings highlight the costs of long-
term care at the end of life, which are less likely to
be covered by Medicare or private insurance than are
the costs of acute care.

Men and women have different patterns of life-
time expenditures for health care. Women live long-
er than men and have greater morbidity and disabil-
ity from nonfatal conditions throughout their lives.
It has been hypothesized that the progression of fa-
tal disease in men may be faster than that in wom-
en.1819 Our data provide some support for this view.
Among persons who are 65 to 82 years old at the
time of death, Medicare costs in the last two years
of life are lower for men than for women, a finding
consistent with the idea that fatal disease progresses
more rapidly in men than in women. Among per-
sons who are older than 82 years at the time of
death, Medicare costs in the last two years of life are
slightly lower for women than for men.

Women are more likely than men to receive nurs-
ing home care, in part because women tend to live
longer, which makes them more likely both to be-
come disabled and to outlive spouses who might oth-
erwise care for them at home. The higher likelihood
that women will receive nursing home care persists
for all ages at death. More than three quarters of wom-
en who survive to the age of 95 years are expected
to receive nursing home care, as compared with about
half of men.5

Our simulation does not account for possible med-
ical advances or for changes in patterns of utilization,
disease, or disability or in the Medicare and Medic-
aid programs. Although the basic associations iden-
tified in our analyses are likely to persist in the near
future, the level and distribution of spending among
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insurance systems could be affected by changes in
such factors, particularly changes in the prevalence
of disease and disability that may accompany increased
longevity. Medicare costs have been shown to differ
greatly according to the cause of death for many years
before death.20 If longevity increases because of re-
duced morbidity and mortality from diseases that are
expensive to treat, then Medicare costs may be re-
duced. If longevity increases as the result of expen-
sive treatments, Medicare costs may rise. The costs
of both acute and long-term care increase with the
level of disability.21:22 If increased longevity is accom-
panied by declines in rates of disability, as suggested
by recent studies,?22¢ then the effect of increased
longevity on health care expenditures may be mod-
erated.

Changes in the financing and delivery of acute and
long-term care may also alter spending patterns and
levels. The proportion of Medicare beneficiaries who
are enrolled in HMOs, currently about 17 percent,
is growing. Payments based on risk-adjusted capita-
tion and other changes in payment are likely. New
approaches to the provision of long-term care that
emphasize community-based services may reduce the
use of nursing home and hospital care, although there
is no evidence that in the aggregate such changes will
reduce total expenditures for long-term care.2 Shifts
in the location of care without a reduction in costs
would be likely to have a greater effect on the distri-
bution of payments among insurers than on actual
spending levels. A greater shifting of costs to elderly
persons and their families is also possible.

The views expressed in this article are those of the authors and should
not be attributed to the Urban Institute, its trustees, or its funders or to
the National Center for Health Statistics.
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