36

=~ SCIENCE S COMPASS: /

POLICY FORUM: MEDICINE

" Effects of Medical Research on
Health Care and the Economy

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

" ne of the most serious problems to
O face the US. health care system and
the US. 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 1o $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 climination 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 spending.

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 arcas 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
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coft crisis averted, by maintaining at leas|
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 suggest:
that new medical technology for improv
ing the health of seniors often increase:
costs and absorbs savings as a result o
better health. But technological advance
are defining new paradigms for medicin
to which traditional economic theory ma
not apply. Improved understanding of hu
man biology at the molecular level ma:
make invasive surgery, intensive care units
and long-term nursing home care far les
necessary. Those costly (and often clinical
ly inadequate) interventions could be re
placed by genetically engineered pharma
ceuticals and other treatments (such a
gene therapy) targeting the molecular basi
of disease. Unraveling the human genom
may allow us to intervene in many dis
eases before they become symptomatic.
Thomas (7) and Weisbrod (&) assesse
the technological route, and subsequent co:
evolution, for given diseases. In comin
decades, a new medical paradigm coul
lower costs for many diseases as interver
tions change their outcomes (see figure).
The use of tissue plasminogen activatc
(tPA) to treat acute ischemic stroke is
good example of a recent clinical advanc
in which technology could produce co
savings (9). Using data from the NIND
rt-PA stroke trial, Fagan et al. (9) fourn
that hospital length of stay was shorter ft
treated patients, and that more treated tha
untreated patients were discharged to horr
(rather than to institutional) care. This i
creased hospital costs (as a result of hemo
rhagic stroke) by $1.7 million per 1000 p:
tients, but decreased rchabilitation an
nursing home costs by $6.2 million—a n
savings of $4.5 million per 1000 treatc
stroke patients. Not only do costs declir
but quality of life improves—564 qualit;
adjusted life years were gained per 10(
patients over their remaining life-span.
This first-generation innovation mig
move stroke therapy from palliation range
a “half-way technology" status (position B
figure) because only a proportion of i
chemic stroke cases benefit. A decade fro
now, however, there may be a “cocktail”
stroke treatments for different stages of tl
pathological process, such as neuroprote
tants to shield nerve cells during a strok
new clot-dissolving drugs, longer lastir
neuroprotectants to prevent secondary path
logical events, maintenance therapy (such
blood thinners), and. eventually, drugs
help nerve cells reconnect in the brain,
The paradox of extended longevity. B
ter therapies, applied earlier, may both ir
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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 er al. (10) found that
health costs in the last 2 years of life de-
clined in persons dying at later ages.
Health wreatments 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.
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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

media and because of
their improved education
(13). A better-educated
public will be driven by
rising health expecta-
tions, especially at later
ages, to make behav-
ioral changes identified
-by biomedical research
as improving health.
As individual behavior
changes, more elderly
people will remain ac-
tive, independent, and
out of the formal medi-
cal care system (/4).

How behavior affects

health is a crucial area of
biomedical research.
Labor productivity as
a function of improved
health. Decreased mor-
bidity will affect the
economy by reducing
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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
10 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 (/1).
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 '

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 1o 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-

gy increases health care demand

creases the proportion of the GDP deu,.

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 fullilling 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-
erales numerous applications in non-health
care sectors [for example, improving plant
genetics and food production, environmen-
tal clean-ups (oil-cating 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 1o 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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POLICY FORUM: DEMOGRAPHICS

Aging in the Third Millennium

Edward L. Schneider

he aging revolution in the United
TSlalcs in the 20th century was the re-

sult of a spectacular 50% increase in
life expectancy (7). What will happen to our
aging society in the 21st century? The an-
swer will depend on our success in improv-
ing the health of future older Americans.

A Key Certainty: There Will Be Very
Large Numbers of Older Americans
As a result of the aging of current baby
boomers and the projected continuing in-
; crease in life expectancy, the number of
Americans aged 65 and above is projected to
increase from 35 million in 2000 to 78 mil-
l lion in 2050 (2). Even more impressively, the
4 million Americans aged 85 and above in
2000 is projected by the Census Bureau Mid-
dle Series to grow to almost 18 million by the
year 2050 (see the figure) (2). Many demog-
raphers believe that these projections are un-
derestimates (3). however. and that the Cen-
sus Bureau Highest Scrics projections of 31
million verv old Americans by 2050 are clos-
er to the mark (see the figure) (2). The future
requirements of this group are critical since
most Americans will live into their 80s. An
increasing older population in the next centu-
ry does not necessarily present major prob-
lems if their economic, health, housing, and
transportation needs are anticipated and the
appropriate resources are developed.

Another Certainty: Social Security

A presidential commission is currently
meeting to examine alternative ways to en-
sure the solvency of Social Security (4).
Many options will be explored, including
private investment of funds. reductions in
cost-of-living adjustments, raising the in-
come cap for Social Security contribu-
tions, advancing the age of eligibility, and
increasing Social Security tax levels. Be-
cause Social Security benefits provide the
majority of the income of aged Americans
(5), this program will undoubtably contin-
ue with only minor adjustments.

The Major Uncertainty: Health

The issue that will most affect the quality
of life for tomorrow’s older population is
their future health requirements, The
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health of an aging population will not only
directly affect their future health care costs:
but it will also have enormous conse-
quences for their economic, housing, and
transportation needs. We can examine the
future needs of older Americans using two
scenarios that define the most likély range
of future health changes (although other
scenarios are possible).

Scenario I: Through appropriate levels
of investment in aging research, disease
prevention and treatment, major advances
are made in the conquest of the cur-
rent major causes of disability in the
older population. As a result, the av-

35 -
erage health of a future 85-year-old | 4,
in the year 2040 resembles that of a 05~
current 70-year-old with relatively | P
modest needs for acute and long- |
term care.

Scenario 2: Current low levels of il

support for research, prevention, and
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care eXpenditures per enrollee far the
fastest growing age group, those 85 and
over, are much higher than e costs for
those in younger age groups (9). Finally, the
components of Medicare that are most like-
ly to grow the most rapidly in the future are
those most utilized by the rapidly growing
oldest age groups: home health care and
skilled nursing care. For home health care,
the average expenditure per person for indi-
viduals aged 85 and over is almost five
times higher than for those aged 69 and 70,
and for skilled nursing home care it is al-
most nine times higher (9).

Under scenario 1, Medicare costs would
risc less steeply because improvements in
health would substantially lower costs per
enrollee. Periodic readjustments similar to
those made in Social Security, but larger in
magnitude, should ensure the continued fi-
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treatment are sustained. As a result, 0
current health trends, which show
small, if any, improvements in the
average health of older people, con-
tinue (6). Even small improvements
in the average health of the 85+ age group
will be offset by the increasing ages within
this cohort, and as a result, the average
health of a member of the future 85+ age
group in the year 2040 will not be very
different from that of a current member of
the 85+ age group, with its substantial
needs for acute and long-term care.

Medicare Depends on Future Health

Since the inception of Medicare in 1955,
the costs of this program have increased ex-
ponentially (7). It is an age-based entitle-
ment that pays most hospital and physician
costs for older Americans. The costs for
long-term care, which have grown at least
as rapidly, are largely paid by the families
of the older person, In the first five decades
of the next century, there will be several
trends that will place an enormous strain on
future Medicare expenditures. First, after a
brief respite, health care costs are escalating
again, and a 3,3% anaual increase in health
care costs over the inflation rate is forecast-
ed for at least the upcoming decade (8).
Second, Medicare will be stressed by the'
large numbers of eligible older Americans.
In 2021, the first of 76 million baby
boomers will turn 75; the age when health
care costs start to escalate. Third. the Medi-
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Aging Boom. The growth of the oldest age groups will
surpass current middle census bureau projections (3).

nancial health of this entitlement. By con-
trast, under scenario 2, health care costs
will grow substantially in the first two
decades of the next millenium (/0) and then
accelerate even more rapidly. Although the
small improvements in the average health
of older Americans might provide some
savings in the cost per older person, those
savings will be dwarfed by the vastly larger
numbers of older Americans needing health
care. This future exponential growth of
Medicare costs will place a great strain on
federal budgets and will probably lead to
one or more of the following results: (i) se-
niors paying a substantial part of their
health care costs through higher premiums,
more copayments, dnd more exclusions; (ii)
Medicare changing to a needs-based pro-
gram, with eligibility limited to poorer old-
er Americans; or (iii) health care rationing
on the basis of age.

Housing and Transportation

Healthy older Americans can continue to
live in their homes or relocale T the wany
retirement communities that will cater to
every pocketbook and interest. Those who
require ongoing assistance with the activi-
ties of daily living and do not have a
spouse, child, friend, or significant other
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oo ior miions of disabled, frail, older
Americans who can no longer live indepen-
dently in their homes. Future assisted living
facilities will resemble our current nursing
homes in the intensity of medical services
that they will be forced to provide. Nursing
home capacity for Medicaid-eligible pa-
tients will be severely strained, and the
costs of assisted living facilities will be be-
yond the means of poor, disabled, older
Americans. If they do not have relatives,
significant others, or friends ta take care of
them, we may face the gruesame prospect
of poor, disabled, homeless older Ameri-
cans living out the end of their lives on city
streets and in parks. ;

One of the critical abilities that defines
the independence of an older person is the
ability to drive a motar vehicle. Unfortu-
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If our nation is serious @bout averting the
future exponential growdl of health care,

* housing, and transportafian costs for the

elderly, we must start #ow by providing
adequate funding for the prevention and
effective treatment of the chronic diseases
that afflict the alder population. A quan-
tum increase in research on chronic dis-
eases is necessary beford we can make a
dent in the projected growth of health care
costs related to an agmb&opulation. In
1998, approximately $1 b#¥on was spent
by the federal governimeht on aging re-
search (15). By comparisoh, a third of the
more than $1.146 trillion spent on U.S.
health care (/6) was spent on health care
services for older Americans. No corpora-
tion that spent 4 mere 0.3% of ils revenues
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