INCREASING LONGEVITY AND MEDICARE EXPENDITURES’

TIM MILLER

Official Medicare projections forecast that the elderly popula-
tion will be less healthy and more costly over the next century. This
prediction stems from the use of age as an indicator of health sta-
tus: increases in longevity are assumed to increase demand for
health care as individuals survive to older and higher-use ages. In
this paper I suggest an alternative approach, in which time until
death replaces age as the demographic indicator of health status.
Increases in longevity are assumed to postpone the higher Medicare
use and costs associated with the final decade of life. I contrast the
two approaches, using mortality forecasts consistent with recent
projections from the U.S. Census Bureau and the Social Security
Administration. The time-until-death method yields significantly
lower-cost forecasts. The hypothetical cost savings from improved
health are small, however, relative to the size of the Medicare sol-
vency problem caused by population aging.

0ver the next few decades, the United States will undergo
a large demographic transformation introduced by the retire-
ment of the baby boomers and the possibility of dramatic in-
creases in their longevity. How will this affect the future of
Medicare, the federal government’s health insurance program
for the elderly?

The Medicare Trustees' have the difficult task of as-
sessing the finances of Medicare for the next few years and
until 2075. Such long-run forecasting may seem a futile ex-
ercise because we are uncertain about the number of Medi-
care enrollees, their use of health care, the cost of such care,
and the technologies that will be available near the end of
this century. These kinds of modeling exercises, however,
help us to distinguish between probable and improbable
scenarios among an infinite number of imaginable futures.
Modeling also forces us to examine our fundamental as-
sumptions. In this paper I focus on one such assumption:
the relationship between increases in longevity and future
health care costs.
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1. The Health Care Financing Administration (HCFA) is the federal
agency that administers Medicare. The Office of the Actuary in the HCFA,
under the direction of the Board of Trustees, prepares Medicare’s annual
forecasts. Throughout the paper I refer to methods and decisions as those of
the Medicare Trustees, although actually they are those of the HCFA and the
Office of the Actuary.
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In official Medicare forecasts, the baby boom is a major
force behind exploding program costs. The retirement of baby
boomers during the next few decades will lead to very large
increases in the number of Medicare enrollees. In addition, en-
rollees are increasingly likely to live to advanced ages. Older
Medicare enrollees typically use more health care than younger
enrolles and are more expensive; therefore increasing longevity
is viewed as causing an increase in Medicare costs.

To forecast the health costs of the Medicare population,
one must predict both the number of enrollees and their health
status as reflected in average costs. Defining health status, not
to mention predicting it, is a daunting task. One could define
health status by indicators of disability or specific disease con-
ditions. The Trustees, however, chose a simple demographic
indicator, namely age. This parsimony is an important feature
of their model, which is worth preserving. Age, however, does
not adequately indicate the health status of an elderly popula-
tion, and it is a poor basis for predicting the future.

In line with the arguments of Lubitz and Prihoba (1984),
Fuchs (1984), and Lee (1994), I suggest an alternative de-
mographic indicator of health status: time until death. Aver-
age medical costs rise both with age and with time until
death. In fact, the main reason why Medicare costs increase
with age is that older individuals as a group are closer to
death than younger individuals. From a cohort perspective,
increases in longevity may be expected to lead to postpone-
ment of these costs of the final decade and final year of life.
From a period perspective, declines in age-specific mortality
may be expected to lead to declines in age-specific costs be-
cause declining mortality reduces the proportion of high-cost
users (those near death).

In this paper I compare these two approaches to forecast-
ing Medicare costs: one is based on a fixed age schedule of
costs (similar to the Trustees’ current methodology), and the
other on a fixed time-until-death schedule. These accounting
models assume quite different views about the future health
status of the elderly. I report alternative projections of Medi-
care expenditures and taxes. The time-until-death model
yields significantly lower cost forecasts than the Trustees’
current methodology, especially in the face of more rapid
gains in longevity such as those in the recent Census Bureau
projection. Yet the hypothetical cost savings from improved
health (declining death rates) is small relative to the size of
the Medicare solvency problem caused by population aging.

FINANCING MEDICARE

The Medicare program reimburses Medicare enrollees for
health care expenditures related mainly to hospital stays (the
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Hospital Insurance or HI program) and physicians’ charges
(the Supplementary Medical Insurance or SMI program). In
1999, reimbursements totaled $213 billion or 12% of the fed-
eral budget, making Medicare one of the largest federal gov-
ernment programs. It is also one of the fastest-growing fed-
eral programs, averaging 5% real annual growth over the last
decade (U.S. Office of Management and the Budget 2000).
The Trustees predict that by mid-century the Medicare pay-
ments received by the elderly will be almost as great as their
Social Security retirement benefits: the Medicare program is
projected to be 4.8% of the gross domestic product (GDP),
and the Social Security retirement program (OASI) to be
5.7% of the GDP (Board of Trustees, Federal Hospital Insur-
ance Trust Fund 2000).

Because Medicare, like Social Security, is financed as a
pay-as-you-go system, it is convenient to construct period
measures of the annual finances. Let T represent aggregate
taxes collected and H represent aggregate expenditures. We
can express these aggregates in terms of average earnings
and health costs:

T=WxyXz,

where W is the working-age population, y is per capita earn-
ings, and z is the Medicare tax rate. For ease of exposition, I
assume that all revenue derives from payroll taxes.?

H=EXh,

where E is the number of enrollees and 4 is the average
Medicare cost per enrollee.

We can solve for the Medicare tax rate by assuming that
aggregate expenditures equal aggregate taxes:

z=[E/W]x[h/y].

We can use this simple formula to understand the broad out-
lines of Medicare’s future financial difficulties. In 1999 there
was about one Medicare enrollee for every four workers, and
annual expenditures per enrollee ($5,400) were about 18%
of the average annual wage ($30,200). Thus, in a balanced
system, Medicare taxes would stand at about 4.5% of payroll
[0.045 = 0.25 x 0.18]. In 2075, Medicare taxes would be
12.5%, nearly triple the 1999 level. This increase is due
mainly to the effect of population aging: projections show
about one enrollee for every two workers in 2075, twice the
1999 level. In addition, costs per enrollee are projected to be
about 24% of the average annual wage, 1.33 times the 1999
level (Board of Trustees, Federal Hospital Insurance Trust
Fund 2000).

The rapid increase in health costs per enrollee is due to
predicted increases in both the price and the use of medical
technology. During the initial 25 years of the Trustees’ projec-
tion, the cost per unit of medical care is assumed to rise much
faster than workers’ wages. Future cost containment policies

2. In 1999, 57% of Medicare revenue was derived from payroll taxes.
Other sources included general federal revenue (25%), premiums from en-
rollees (8%), taxes on Social Security benefits (3%), and interest and other
sources (7%) (Board of Trustees, Federal Hospital Insurance Trust Fund 2000;
Board of Trustees, Supplementary Medical Insurance Trust Fund 2000).

are assumed to rein in this growth. During the last 50 years of
the Trustees’ projection, costs per unit of care are projected to
increase at the rate of productivity growth in the case of HI
(Medicare reimbursement to hospitals), and at the rate of GDP
growth in the case of SMI (Medicare reimbursement to physi-
cians) (Board of Trustees, Federal Hospital Insurance Trust
Fund 2000; Board of Trustees, Supplementary Medical Insur-
ance Trust Fund). Thus changes in demography are assumed to
be the only forces affecting Medicare costs beyond 25 years.

In addition to rising prices, the Trustees predict increas-
ing Medicare HI use per enrollee. As noted earlier, the Trust-
ees implicitly estimate the future health status of the Medi-
care population on the basis of age. The aging of the Medi-
care population leads to a predicted increase in Medicare use,
at least in regard to HI. SMI does not appear to be forecast
on the basis of age (White 1999). In addition, a growing pro-
portion of Medicare users are enrolled in HMOs, for which
Medicare reimbursement is set in part by age.

HEALTH STATUS AS MEASURED BY TIME UNTIL
DEATH

As a basis for projecting costs, we must estimate how Medi-
care expenditures vary by health status. Lubitz, Beebe, and
Baker (1995) provide one set of estimates. The data are
drawn from the Continuous Medicare History Sample, which
contains Medicare administrative data on a 5% random
sample of Medicare enrollees. From this sample they se-
lected all persons 65 and older who died in 1989 or 1990.
They excluded persons with end-stage renal disease, persons
enrolled in HMOs, disabled persons under age 65, and per-
sons not continuously covered by Medicare Hospital Insur-
ance (HI) and Supplementary Medical Insurance (SMI).

The sample consists of 129,166 persons who died in
1989 or 1990. For each person, the administrative data con-
tain payment claims submitted to Medicare by physicians,
hospitals, and other providers. The administrative records in
the sample date back only to 1974; therefore complete life-
time cost histories are available only for those who died be-
tween ages 65 and 81. For those who died at older ages, cost
data for the earlier years are missing. As discussed below,
however, Medicare costs are quite low for beneficiaries who
are many years away from death; therefore these missing
data are not vital for my estimation.

Lubitz et al. (1995) classified Medicare costs® by two
measures of health status: age and time until death. Table 1

3. The administrative records for beneficiaries report Medicare reim-
bursements in current dollars for each year. Between 1974 and 1980, both
inflation and increases in the real volume of Medicare services led to large
increases in Medicare spending. Therefore the retrospective cost histories
would show dramatic increases in costs in the final years of life. These could
be attributed to period effects such as inflation and expansion of the Medi-
care program. In an attempt to remove these effects, Lubitz et al. (1995)
converted current dollar costs in year x to 1990 dollars, using the rate of
growth in per beneficiary Medicare costs between year x and 1990. In other
words, an individual’s retrospective Medicare costs are measured in rela-
tion to the average cost of beneficiaries in that year. These relative costs
then are converted to 1990 dollars by multiplying by the average cost of
beneficiaries in 1990. Cost in 1990 dollars = cost in year x * (per capita cost
in 1990/per capita cost in year x).



