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POLICY FORUM: MEDICIME

Effects of Medical Research on
Health Care and the Economy

Herbert Pardes, Kenneth G. Manton, Eric S. Lander, H. Dennis Tolley,
Arthur D. Ullian, Hans Palmer

ne of the most serious problems to-
O face the U.S. health care system and

the U.S. economy in the 21st centu-
ry will be the demographic shift caused by
the aging of the “baby boom” cohorts (per-
sons born 1946 to 1963). The federal share
(25%) of today’s $1 trillion health care bill
is projected to grow to 50% of a $1.6 tril-
lion to $2.3 trillion bill in 2015. In a 1997
report to Congress, the American Academy
of Actuaries estimated that to maintain
Medicare solvency through 2070 immedi-
ate benefit cuts of 60% were necessary—
equivalent to the elimination of nearly all
in-hospital care for people over 65. Without
drastic service reductions, Congress must
raise Medicare payroll taxes fourfold or re-
turn to deficit spendirig.

This situation cannot be solved by
moving seniors into managed care and
capping health costs. Current experience
with managed care suggests that most real
savings from fee-for-service inefficiencies
have been achieved, and further major sav-
ings as a result of increased efficiency (as
opposed to service reductions) are unlike-
ly. This is especially true as health mainte-
nance organizations (HMOs) begin to
compete with each other for market share
in increasingly saturated markets where
they are less able to control expenses by
excluding seriously ill and costly patients
(7). HMO efforts to reduce costs under
competitive and market constraints now
threaten the quality of care and create dis-
satisfaction among both patients and
physicians. These problems, plus frequent
denial of experimental treatments (espe-
cially for terminal diseases) and recent
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cases of major Medicare fraud are causing
state attorneys general to increase over-
sight of operation of managed care plans
and for-profit hospitals (2).

Solving the problems of rising health
costs and population aging requires under-
standing the complex, and rapidly evolv-
ing, relation of new health care technolo-
gies and the economy. Many of the factors
that could improve health and lower costs
in future decades are linked to new re-
search developments in biotechnology.
Furthermore, one should not focus only on
complex, capital-intensive treatments.
Biotechnology also includes efforts to pre-
vent disease or improve health through, for
example, enhancement of the micronutri-
ent profile of specific foods (3, 4) or addi-
tion of antibiotics to control infectious
agents that contribute to chronic disease.

We suggest that seven factors will com-
bine to rapidly alter medical knowledge
and practice, health delivery and out-
comes, and total health costs.

Declining disability among people over
65. The National Long Term Care Survey
(5) tracked health changes in the Medicare
population aged 65+ from 1982 to 1994.
The age-adjusted chronic disability preva-
lence rate declined 1.3% annually over the
13 years. Recent declines in disability
rates are consistent with the introduction
of new biotechnologies due to the matura-
tion of major areas of biomedical research
(for example, better drug treatments of os-
teoporosis, stroke, Parkinson’s disease, and
congestive heart failure).

Manton and Singer (6) see health costs
as less a function of the percentage of el-
derly in the population, than of the per-
centage of chronically disabled in the el-
derly population. What impact will disabil-
ity decline have on costs? Because chroni-
cally disabled individuals over 65 have

‘health costs seven times those of healthy

individuals, the crucial ratio is that of
Medicare’s fiscal burden of disabled elder-
ly to younger workers (age 18 to 64) con-
tributing payroll taxes. If this “dependency
ratio” were kept constant for 40 years, that
would contribute significantly to keeping
the Medicare Trust Fund solvent—even as
baby boom cohorts reach eligibility. The
dependency ratio can remain steady, and a

cost crisis averted, by maintaining at least

- a 1.5% annual decline in chronic disability

prevalence, assuming the cost of reducing
disability does not consume most savings.

The changing paradigms of medicine.
Conventional economic thinking suggests
that new medical technology for improv-
ing the health of seniors often increases
costs and absorbs savings as a result of
better health. But technological advances
are defining new paradigms for medicine
to which traditional economic theory may
not apply. Improved understanding of hu-
man biology at the molecular level may
make invasive surgery, intensive care units,
and long-term nursing home care far less
necessary. Those costly (and often clinical-
ly inadequate) interventions could be re-
placed by genetically engineered pharma-
ceuticals and other treatments (such as
gene therapy) targeting the molecular basis
of disease. Unraveling the human genome
may allow us to intervene in many dis-
eases before they become symptomatic.

Thomas (7) and Weisbrod (§) assessed
the technological route, and subsequent cost
evolution, for given diseases. In coming
decades, a new medical paradigm could
lower costs for many diseases as interven-
tions change their outcomes (see figure).

The use of tissue plasminogen activator
(tPA) to treat acute ischemic stroke is a
good example of a recent clinical advance
in which technology could produce cost
savings (9). Using data from the NINDS
rt-PA stroke trial, Fagan et al. (9) found
that hospital length of stay was shorter for
treated patients, and that more treated than
untreated patients were discharged to home
(rather than to institutional) care. This in-
creased hospital costs (as a result of hemor-
rhagic stroke) by $1.7 million per 1000 pa-
tients, but decreased rehabilitation and
nursing home costs by $6.2 million—a net
savings of $4.5 million per 1000 treated
stroke patients. Not only do costs decline
but quality of life improves—564 quality-
adjusted life years were gained per 1000
patients over their remaining life-span.

This first-generation innovation might
move stroke therapy from palliation range to
a “half-way technology” status (position B in
figure) because only a proportion of is-
chemic stroke cases benefit. A decade from
now, however, there may be a “cocktail” of
stroke treatments for different stages of the
pathological process, such as neuroprotec-
tants to shield nerve cells during a stroke,
new clot-dissolving drugs, longer lasting
neuroprotectants to prevent secondary patho-
logical events, maintenance therapy (such as
blood thinners), and, eventually, drugs to
help nerve cells reconnect in the brain.

The paradox of extended longevity. Bet-
ter therapies, applied earlier, may both im-
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prove function and extend life. Conven-
tional wisdom suggested that more old
people, living longer, would increase health
costs. Paradoxically, the opposite appears
true. Lubitz and Riley ez al. (10) found that
health costs in the last 2 years of life de-
clined in persons dying at later ages.
Health treatments of a person dying at 67
cost three times as much in the final 2
years of life as of a person dying at age 90.

SCIENCE'S COMPASS

newer technologies or used to lower drug
prices in competitive markets, might re-
duce health costs and produce drug thera-
pies that could replace (along with im-
proved diagnostic imaging procedures)

many types of invasive surgery.
Increasing public expectations about
health at later ages. The over-65 cohort is
increasingly knowledgeable about medical
issues, because of increased coverage of
medical advances by the
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Thus, if you deposited all the money need-
ed for health care for the rest of your life
into an interest-bearing account, at age 65
you would need to deposit less if you live
to 85 than if you live to 75. Lower costs in
the last 2 years of life, and lower average
annual costs, are desirable because Medi-
care is a pay-as-you-go fund. Evidence
suggests that lower health maintenance
costs for survivors to age 90 (for example)
are due to those persons avoiding the early
risk of many chronic diseases (7).
Revolution in pharmaceutical R&D
methods. Savings resulting from new med-
ical knowledge will be multiplied by the
ability to screen promising compounds at
rates unimaginable a few years ago.
Miniaturization and robotic chemistry, al-
lied with genetics and high-throughput
screening and bioinformatics, both provide
a clearer picture of drug efficacy before
clinical trials and may reduce certain pre-
trial drug development costs by a factor of
100 or more (/2). The savings from such
streamlined R&D methods, if reinvested in

www.sciencemag.org SCIENCE VOL 283

lost work time for pa-
tients and their family
caretakers, increasing
the productivity of the
labor force, and extend-
ing it in older populations. For example,
acute illness costs roughly $103 billion an-
nually in lost labor—not counting caregiver
costs or the effects of chronic conditions.
Extending the productive years of older in-
dividuals makes it more feasible to raise the
age of Medicare and Social Security eligi-
bility to protect their solvency (15).

Growing importance of biomedical tech-
nology to the economy. Beyond its impact on
individual health, biotechnology is an impor-
tant engine of U.S. economic growth in cre-
ating jobs and global competitiveness.
Biotech industries could experience growth
similar to that of the computer industry over
the past 20 years, generating hundreds of
start-up companies and several hundred
thousand new jobs (many highly skilled and
well paid), and increase the U.S. gross do-
mestic product (GDP). Increasing the GDP
faster than the burden of health care (cur-
rently 15% of GDP) will help maintain an
affordable ratio even with the coming de-
mand for services by aging boomers.

Some argue that improved biotechnolo-

High technology

gy increases health care demand and in-
creases the proportion of the GDP dedicat-
ed to health care. However, demand is not
totally elastic. For life-threatening condi-
tions, treatments are often so rigorous that
no one undergoes them except under dire
necessity. An increasing proportion of GDP
spent on health care is not necessarily an
adverse outcome if growth of other eco-
nomic sectors is stimulated, and if some
health services purchased represent new
products fulfilling previously unmet needs.

It is also possible that the proportion of
GDP dedicated to health care might not in-
crease. Sales of biotechnology products in
a global market increase U.S. GDP but not
domestic health costs. Biotechnology gen-
erates numerous applications in non—health
care sectors [for example, improving plant
genetics and food production, environmen-
tal clean-ups (oil-eating bacteria), and de-
velopment of organic compounds with
novel industrial applications] that stimulate
economic growth of non-health sectors
(16). Finally, improved health may increase
GDP beyond the health care investments
needed to achieve it. The ability to effec-
tively manage osteoarthritis would affect
the number of years workers can be pro-
ductive, or retirees can be physically active,
thereby increasing consumption of leisure
industries, transportation, and other ser-
vices and goods.

Looking at health care as a multicom-
ponent dynamic subsystem of the U.S.
economy allows us to appreciate the multi-
plier effects biotechnological innovations
may produce to control future costs. How-
ever, there may be a 15- to 20-year lag be-
tween a scientific observation and its clini-
cal implementation. We must increase in-
vestment heavily in biomedical research to
realize benefits in time to control the im-
pact of Medicare costs.
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