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T h e  recent almost frenetic and sometimes 
chaotic furor over health care reform has 
generally overlooked the crucial impor- 
tance and considerable contributions of the 
nation's medical centers of excellence for 
the improved health and longevity of our 
society. This oversight threatens the stabil- 
ity and integrity of these institutions of 
research. education. and health care. The 
result will be a standstill in new medical 
knowledge, inadequate training of health 
professionals, and ultimately, and most im- 
portant, a decline in the overall quality of 
health care. 

The medical centers represent a symbiosis 
of research, education, and practice, where 
new concepts germinate, are explored, and 
are then fully tested. Physicians and scien- 
tists with inquiring minds and an investiga- 
tive bent naturally gravitate to academia, 
where the environment is hospitable to 
fertile ideas and where cross-fertilization 
thrives. Any proposal for health reform that 
shunts funds from these medical centers to 
less advanced hospitals or other less produc- 
tive facilities will necessarily jeopardize new 
medical knowledge; curtail future advances 
in diagnosis, prevention, and treatment; and 
ultimately diminish the general quality of 
health care delivery. On the other hand, a 
steady investment in medical research will 
continue to yield the remarkable achieve- 
ments of this creative enterprise, which has 
already eliminated many serious infections, 
designed artificial limbs, and devised trans- 
plantation of organs. 

Few reports in the history of science have 
had the dynamic and impressive conse- 
quences of that issued by President Franklin 
Roosevelt's science adviser, Vannevar Bush, 
in July 1945, recommending bold new poli- 
cies for federal support of health research in 
our educational institutions. In Science: T h e  
Endless Frontier, Bush wrote (1): 

Progress in the war against disease depends upon 
a flow of new scientific knowledge. New prod- 
ucts, new industries, and more jobs require 
continuous additions to knowledge of the laws of 
nature, and the application of that knowledge to 
practical purposes. . . . This essential, new 
knowledge can be obtained only through basic 
scientific research. . . . [Wlithout scientific 
progress no amount of achievement in other 
directions can insure our health, prosperity, and 
security as a nation in the modern world. 

The author is Chancellor at Baylor College of Medi- 
cine, Houston, TX 77030. 

Fortunately, leaders in science and educa- 
tion, and especially certain congressional 
leaders in health endeavors, eagerly seized 
upon his proposals to accelerate the funding 
programs of the National Institutes of 
Health (NIH). Shortly afterward, the med- 
ical center concept, which had evolved and 
been used so effectively in World War 11, 
was being developed for specialized fields 
such as heart disease, cancer, stroke, infec- 
tious diseases, and other serious human 
ailments. 

Although I first proposed to Congress in 
1959 the nationwide establishment of such 
specialized medical centers of excellence, 
their implementation was retarded some- 
what by the limited funding. Considerable 
impetus toward their more widespread 
adoption ensued from the report of Presi- 
dent Johnson's Commission on Heart Dis- 
ease, Cancer and Stroke (2). Since then, 
the center conceut has become well estab- 
lished and has been strongly supported by 
funds from both private sources and the 
NIH. These centers of excellence and med- 
ical complexes comprise university medical 
schools, their affiliated teaching hospitals, 
and other related health and research insti- 
tutions ( 3 ) .  In the words of Bush. "Thev are ~, 

the wellsprings of knowledge and under- 
standing" (1). They have provided not only 
a continuous flow of well-educated and 
well-trained medical personnel but also an 
accelerated yield of new medical scientific 
knowledge propelling American medicine 
into world leadership. 

With the impetus for medical research 
urovided bv the NIH. medical science 
Loved forward with undommon force. Ge- 
netic secrets were uncovered, immunolow ", 
was redefined, neural chemistry was being 
investigated, enzymes affecting blood pres- 
sure were being identified, new viruses were 
discovered, new vaccines were developed, 
cancer therapy was vastly improved, artifi- 
cial parts and organ transplantations were 
uerfected. The meteoric nature of the suec- 
tacular medical discoveries after Americans 
began investing significantly in biomedical 
research was unprecedented. With the gen- 
erous federal support that followed World 
War 11. the United States assumed world- 
wide leadership in medical research, previ- 
ously the province of the venerable Euro- 
pean universities. The infusion of funds and 
interest was well rewarded. At midcentury 
Watson and Crick proposed the double 

helix theory of the DNA molecule, and the 
synthesis of RNA and DNA soon followed, 
leading to the progressive expansion and 
intensification of research in molecular 
medicine, with potential therapeutic appli- 
cation of great magnitude. 

Periodic bursts in medical knowledge 
have always been tied to the intensity of 
attention and support for research. The 
explosion of new medical knowledge during 
the past three of four decades, emanating 
'largely from the research in the medical 
centers of excellence, has achieved prodi- 
gious progress in controlling many disabling 
and even fatal diseases, such as diphtheria, 
tetanus, pertussis, poliomyelitis, and other 
infectious diseases; in significantly improv- 
ing survival rates for heart disease, cancer, 
stroke, and diabetes; and in devising life- 
saving techniques such as the heart-lung 
machine, arterial substitutes for diseased 
arteries, transplantation of vital organs, 
diagnostic imaging equipment of extraordi- 
nary precision, and highly valuable genetic 
engineering techniques. The research and 
development of most scientific innovations, 
such as the heart-lung machine, sonar, and 
doppler radar, initially supported at consid- 
erable cost by government as well as private 
funds, became less expensive and thus avail- 
able for routine use once they were refined 
and perfected. Among other exciting ad- 
vances were computed axial tomography 
scan, positron emission tomography, ultra- 
sound, and magnetic resbnance imaging. 

It was research in the medical centers 
that led to the development of arteriogra- 
phy, which allowed the visual demonstra- 
tion of the arterial occlusive lesions, with 
their tendencv to be reasonablv well local- 
ized, and pro"ided the basis fdr corrective 
surgical procedures, including coronary ar- 
tery bypass, which proved effective in alle- 
viating angina, improving cardiac function, 
increasing survival, and restoring work ca- 
pability. And it was research in the medical 
centers that led to the develoument of the 
Dacron graft for resection and replacement 
of aneurysm of the aorta, a previously fatal 
disease that had remained a medical chal- 
lenge for more than 2000 vears. Patients are - 
living today and leading normal lives 20, 
and sometimes 30, years after removal of 
their aneurysm and replacement with a 
Dacron graft. 

The advances made by medical research 
are also reflected in mortality statistics over 
the past century. Life expectancy rose from 
34 years in 1878 to 47 years in 1900, to 67 
years in 1953 to 75.7 years in 1991 (4, 5). 
Infant mortality has declined from 29.7 per 
1000 live births in 1950 to 8.9 .in 1991 
(5)-a 70% reduction. From 1963 to 1987. 
death rates from all causes have fallen b; 
29.2%, from cardiovascular disease by 
45.4%, from coronary artery disease by 

SCIENCE ' VOL. 262 22 OCTOBER 1993 



48.2%, and from stroke by 60.6% (6). 
With these dividends from medical re- 

search and education, it is difficult to un- 
derstand the apparent disregard, if not ne- 
science, of the crucial role played by these 
medical centers of excellence in the recent 
commentaries and leaked reports of govern- 
ment studies and in the prolegomena of the 
spate of proposals concerning health care 
reform, some from those far removed from 
the daily realities of health services. This 
slighting becomes even more incomprehen- 
sible in that the research and educational 
activities of these centers are already threat- 
ened by progressive and unrelenting con- 
straints on cost reimbursement and by con- 
tinued reductions in local. state. and na- 
tional financial support. 'The integrated 
function of these centers has been severely 
jeopardized, indeed almost ravaged, by the 
financial constraints imposed by Medicare 
in its development of diagnosis related 
groups, prospective payment systems, re- 
source-based relative-value scale. and the 
additional financial administrative burdens 
imposed by these and similar regulations on 
medical personnel, estimated by some au- 
thorities to be about 25% of health care 
expenditures (7). Medicare reimbursement 
now provides only about 70% of the actual 
cost of the patient's care, and in most states 
Medicaid provides even less. This matter 
assumes special significance in light of the 
results of a recent report of the Association 
of American Medical Colleges that medical - 
service revenues generated by the clinical 
practice of the full-time faculty represent 
45% of total medical school revenues (8). 
In addition to carrying out most of the 
research and the advanced education of 
health professionals, the medical centers 
provide 50% of uncompensated health care 
in the United States (9). 

The efficiency and quality of medical 
care can be greatly enhanced, with consid- 
erable savings, if, as recommended for the 
regional medical programs (2), a large pro- 
portion of patients requiring highly special- 
ized and costly diagnostic and therapeutic 
procedures, such as cardiac catheterization, 
open-heart surgery, organ transplantation, 
specialized cancer therapy, and'other such 
orocedures. were channeled to the medical 
centers of excellence instead of being scat- 
tered in hospitals with wasteful duplication 
of equipment and with personnel with in- 
adequate experience to provide the best 
care. This would, however, require ade- 
quate cost reimbursement. Liberalizing pa- 
tient access to the Veterans Administration 
hospitals and outpatient clinics, especially 
those designated Dean's Committee hospi- 
tals and thus affiliated with a medical 
school, would also improve cost-effective- 
ness if integrated with the regional medical 
centers of excellence. 

Most large cities have hospitals and out- 
patient clinics whose primary responsibility 
is to provide medical care to the indigent, 
for example, Cook County Hospital in Chi- 
cago, Los Angeles County Hospital, Belle- 
vue Hospital in New York, Charity Hospi- 
tal in New Orleans, and Ben Taub and L. 
B. J. Hospitals in Houston. The quality of 
care varies somewhat among these institu- 
tions. but those with close affiliations with 
medical schools provide excellent health 
services. The faculty responsible for the 
care of the indigent at the Ben Taub Hos- 
pital, for example, is also responsible for the 
care of private patients at The Methodist 
Hospital and Texas Children's Hospital. 
Medical emergencies, and especially trauma 
cases, are treated largely in these institu- 
tions. Integrating these former charity hos- 
pitals into the regional medical centers of 
excellence would greatly reduce costs while 
elevating the quality of service. Here again 
is application of the regional medical pro- 
gram concept (2). 

Further attention should also be given to 
the recent reoort of the Institute of Medi- 
cine Committee of the National Academy 
of Sciences on improvement of patient 
record systems through digitization and 
computerization (computer-based patient 
records). In addition to the establishment 
of a health care information infrastructure, 
with kev elements' for health care data 
collection and integration, such a system 
could ultimately effect'considerable billions 
in savings (1 0) . 

These medical centers of excellence. 
which have not only advanced but also set 
the highest standards of health care, can 
now ensure the rapid and widespread accept- 
ance and application of these standards 
through telemedicine. Moreover, the use of 
such audiovideo links provides a readily 
available solution to ensuring good medical 
care to remote areas of the country, a prob- 
lem that has remained refractom to various 
other attempted solutions. By mkans of tele- 
medicine, the centers of excellence can be 
linked to small clinics in rural areas with 
only a nurse practitioner or physician's assis- 
tant, thus making available all the expertise 
and clinical resources of the medical centers 
of excellence to these rural areas. 

The extraordinary progress made in 
medicine and health care during the oast - 
half-century is in serious jeopardy today. 
Especially troubling is the decline in sup- 
port for medical research over the past 
decade or so. In 1940, the total national 
expenditure for medical research was only 
$45 million, $3 million (7%) of which was 
from the federal government. Within 25 
years, the total national expenditure had 
risen more than 40-fold to $1.85 billion, 
64% of which represented the government's 
share. During the past 20 years, however, 

federal support for health research and de- 
velopment, as a percentage of national 
health care expenditures, has dropped by 
more than one-half. The United States 
now expends more than $800 billion annu- 
ally on health care, but less than 2% of that 
(about $10 billion) is reinvested in medical 
research. As a percentage of the gross na- 
tional product, our expenditures on re- 
search and develooment have been falling 

u 

until they are now below those of Germany 
(2.67%) and Japan (3.04%). The current 
U.S. expenditure is only 1.8%. The num- 
ber of U.S. patents for drugs and medicine 
that are being awarded to foreign inventors 
has also been rising. Funding of approved 
NIH grant applications has been reduced 
from more than 30% in the 1980s to below 
25% in many categories and even 15% in 
some categories ( I  I ) .  A serious negative 
effect of the cost-containment hvsteria asso- 
ciated with reduction of the budget deficit is 
the creation of an unstable environment 
within the research community. 

If by "health reform" is meant "improve- 
ment." that is a laudable coal. The most " 
effective way to improve health is to gain 
new medical knowledge, and that requires 
the expansion and intensification of re- 
search. Current knowledge can be used - 
only in a redistribution of access, but that 
redistribution will not advance diagnosis or 
treatment beyond the status quo. For this 
reason, any "health reform" recommenda- 
tions that do not suoDort continued medical . & 

research, education, and training will prove 
shortsighted and, ultimately, self-defeating. 
Universal access to health care is of limited 
value if we do not have the knowledge to - 
treat and prevent diseases with yet un- 
known cures or effective treatment, such as 
AIDS and Alzheimer's disease. Sustaining 
the visibility, indeed enhancing the activi- 
ties. of the medical comolexes and centers 
of excellence must now be considered an 
imperative. For if the reduction in support 
for medical research continues, it will spell 
the loss of world leadership in medicine and 
biotechnology that the United States has 
invested in and enjoyed for the past few 
decades. But even more serious is the irrep- 
arable damage it will do to.  the pool of 
researchers. which is alreadv irretrievablv 
shrinking. 'The loss of prokising youn; 
medical science investigators is particularly 
critical because the continued integrity of 
the nation's medical research enterprlsg 
depends largely on the availability of talent- 
ed researchers, a resource now being deplet- 
ed. Rebuilding that oool is difficult. - 

All our spectacular medical advances 
rest squarely on research. Given the re- 
markable dividends we receive. it is curious 
that such strong protection of research is 
needed against indifference and. even - 
worse, against a minority of zealous, vocal, 
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and often irrational antiscience activists. 
Their frenetic activity is designed to arouse 
the public's hostility toward science. Yet 
research remains our most potent weapon in 
solving the many remaining problems in 
human health, and any neglect of the infra- 
structure for medical research will inevitably 
retard the rate of discovery. The effect will 
impinge negatively on the economy, health, 
and education of our people (1 1). Again, in 
the words of Vannevar Bush (1) 

[Slince health, well-being, and security are proper 
concerns o f  Government, scientific progress is, 
and must be, o f  v i ta l  interest t o  Government. 
Wi thou t  scientific progress the national heal th  
would deteriorate; without scientific progress we 
could n o t  hope for improvement in our standard 
o f  l iv ing or for a n  increased number o f  jobs for our 
citizens; and without scientific progress we could 
n o t  have maintained our liberties against tyranny. 
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The Political Debate About Health 
Care: Are We Losing Sight of Quality? 

Eleanor Chelimsky 

T h e  issue of health care reform amears to . . 
be a perennial one, not only in the United 
States, but also in many other industrialized 
countries whose citizens thought their prob- 
lems had been resolved. Its force seems to 
ebb and flow with the political and eco- 
nomic tides, but today, in the United 
States, even if some real obstacles to legis- 
lative action remain, opinion is aroused in a 
new way. Indeed, the strong public demand 
for health care reform-first manifested 
during the unexpected election of Senator 
Harris Wofford (D-PA) in 1991, and later 
during the presidential campaign-has de- 
veloped into a top political priority. 

Over the years, three factors have usu- 
ally been familiar cornerstones of any 
American health policy debate (1): (i) cost 
control, (ii) equity of patient access to 
services, and (iii) the quality of health care 
delivered to patients. Cost control is the 
effort to hold down health spending to 
levels commensurate with our national ca- 

pability and willingness to pay; equity of 
access is the ability of all our citizens to 
obtain (that is, both to pay for and to find 
available) the health services they need; 
and quality of care is the appropriateness, 
timeliness. and outcomes of those health 
services, once delivered and received. 

Recently, however, a perplexing shift 
has occurred in the sense that, although the 
factors of cost and access continue to be 
vigorously invoked, little is being written or 
said about the need to maintain and to 
improve the quality of our health services. 
Table 1 shows a media reflection of current 
emuhases. 

This neglect is surprising because the 
quality of health care services has such 
obvious functional importance: it is noth- 
ing less than the primary goal of providing 
those services in the first place; it affects 
both cost and access and in turn is affected 
by them; and it is produced, at its most 
basic level, through the doctor-patient re- 
lationshiu that forms the heart of Western 

The author is Assistant Comptroller General for Pro- health care systems. Given so a 
gram Evaluation and Methodology, U.S General Ac- function, then, it would seem that any 
counting Office, Washington, DC The views and opin- major health policy that did not recognize 
Ions expressed by the author are her own and should 
not be construed to be the policy or position of the the of quality and its 
General Accounting Office. to changes elsewhere in the health system 
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could be exuected to encounter serious 
questions about its validity. 

Beyond validity, however, the quality of 
health care is a political issue because ev- 
eryone, at some point in time, is a patient. 
Because an important part of the public will 
thus have experienced the system's quality 
firsthand, it is likely that the success of any 
health care reform will be politically eval- 
uated at least as much in terms of how good 
its services are, as what it costs or who it 
'includes. This has alwavs been the case in 
the past, and results bf a recent study 
examining patient satisfaction with health 
services by Johns Hopkins University sug- 
gest that it is still the case today (2). 

But what policy difference does it make, 
then, if quality is dramatically eclipsed by 
cost and access in the national uolitical 
debate? I argue that the quasi-invisibility of 
the issue is of critical importance to policy- 
makers, if only because ignoring it can lead 
to major misjudgments about the likely 
effects of changes to be made in other parts 
of the health system. Given that the three 
factors of cost, access, and quality are mu- 
tually dependent, one of them cannot be 
importantly modified without affecting the 
others. Indeed, their interactions are so 
intimate and numerous that. from a uolicv & .  
viewpoint, they cannot legitimately be sep- 
arated. Instead, they need to be considered 
as dynamically interrelated parts of the 
health care system as a whole. 

Changing a health care system is like 
playing Chinese baseball, which is almost 
exactlv like American baseball exceDt for 
one (and only one) difference: 

Af te r  the bal l  leaves the pitcher's hand and as 
long  as the bal l  is in the air, anyone can move 
any o f  the bases anywhere. . . . T h e  secret o f  
Chinese baseball, then; is n o t  just keeping your 
eye o n  the ball, b u t  o n  the bases as wel l  (3). 

In the Chinese baseball of health policy- 
assuming that the three bases represent 
quality of care, equity of access and cost 
control-with almost everything in flux 
and all systems open, it seems impossible to 
imagine that quality of care could remain 
unchanged under a health system that re- 
formed both cost and access. 

Table 1. Number of articles in The New York 
Times primarily addressing the factors of rned- 
ical costs, access to health sewices, and qual- 
ity of care (1989 to 1993). 

Cost Access Quality 

*Through July. 
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