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Medical Research in

Perspective

James A. Shannon and Charles V. Kidd

The years since World War II have
witnessed a many-faceted revolution in
medical research in this country. Perhaps
the most significant aspects of this revo-
lution relate to the substance of medical
science itself, to such things as the un-
precedented and enormously fruitful
adaptation of the techniques of the phys-
ical sciences to biology and medicine.
There have been, however, equally inter-
esting developments relating to the
means by which scientific ends have been
achieved. Some of these developments,
which have a profound but often unrecog-
nized impact on progress in research, are
the subject of this article. We wish to
discuss changes in the volume and source
of funds for medical research and some
of the implications of these changes.
Then, in particular, we discuss the man-
ner in which support of research by the
U.S. Public Health Service through the
National Institutes of Health affects in-
stitutions and individuals.

Volume and Sources of Support

The dollar volume of support for med-
ical research in this country has increased
from some $40 million to some $240 mil-
lion over the past 15 years (Fig. 1). This
is rapid growth, but two pertinent facts
should be borne in mind in considering
the rate of increase. First, it has simply
paralleled the increase for all research
and development in the United States
over the same period, continuing to rep-
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resent roughly 5 percent of that total.
Second, taking into account the decline
in the value of the dollar, the $240 mil-
lion represents only about $120 million
in 1940 dollars, or a threefold expansion
of effort as measured in dollars of con-
stant purchasing power.

In all probability, these data under-
state the increase in support for medical
research during this period. There are
no fully reliable estimates of expendi-
tures for medical research for the years
before World War II, but the estimate
of 1940 expenditures is probably some-
what high. .

Accompanying this marked change in
the total dollar support of medical re-
search are changes in the origin of the
dollars (Fig. 2). In the immediate pre-
war period, 1940, the federal contribu-
tion to the national support of medical
research was some $3 million, represent-
ing 7 percent of the total. By 1944, in
the latter part of the war, expenditures
for research and development for the
conduct of target research by the Armed
Forces and by the Office of Scientific
Research and Development increased
the federal expenditures to $10 million,
representing about 16 percent of the
total. The year 1947 may be considered
the first year of the postwar era in medi-
cal research. Support by the Federal
Government expanded markedly to a
level of $28 million in absolute terms.
In addition, the proportion of all expen-
ditures represented by federal funds was

32 percent, twice the 1944 proportion.

By 1955 the total support of medical re-
search had risen to $240 million, with
the Federal Government’s share being
$113 million, or more than 40 percent.
During the years since World War 1I,
the large volunteer health agencies have

greatly expanded their support of medi-
cal research, while the relative—but not
the absolute—contribution of the older
endowed foundations has declined. It is
very significant that the increases in Gov-
ernment support have not reduced the
contributions from philanthropy, endow-
ment, or private industry. In fact, pri-
vate support for medical research has in-
creased in the postwar period, although
not in proportion to the expansion of
federal aid.

Sites of Research

Not only the source and volume of
support for the national medical re-
search effort, but the location of the re-
search is important. Somewhat more
than $40 out of every $100 for medical
research is expended in medical schools
and universities. In absolute terms, these
institutions spent about $100 million in
1955 for medical research (Fig. 3).
Roughly $75 million of this total was
spent in medical schools.

One of the most significant aspects of
the financing of medical research in aca-
demic environments is the diversity of
sources of support. Less than $20 million
of the total of about $100 million ex-
pended in these institutions came from
endowment, or “hard money.” About
$30 million came from all kinds of phil-
anthropy—individuals’  gifts, private
health associations, and foundations. The
contribution directly from industry was
small, but the indirect industrial contri-
butions (typified by such groups as the
industry-supported Life Insurance Medi-
cal Research Fund) counted as philan-
thropy were substantially larger. Finally,
the Federal Government provided $55
million to these laboratories in 1955. It
is abundantly evident from these figures
that academic research is largely depend-
ent on sources of support which are not
controlled by the institutions themselves.
It seems quite probable that endowment
income will not rise to a level that will
change this situation in the foreseeable
future. Moreover, one may question
whether support from private philan-
thropy will rise markedly. Hence, there
is a high probability that the two major
sources of expanded support for medical
research in the future will be corporate
giving and federal funds.

In addition to the medical research
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conducted in private, nonprofit institu-
tions, medical research conducted by
pharmaceutical firms and other indus-
trial concerns approximated $80 million
in 1955. Much of this work relates to
process research, product development,
and associated lines of investigation, but
substantial sums are spent for more gen-
eral studies.

Finally, the medical research labora-
tories of the Federal Government had
current operating budgets of about $58
million in 1955.

In view of the national significance of
federal expenditures for medical re-
search, these funds and the policies that
goverr their distribution deserve careful
attention.

Federal Expenditures
for Medical Research

The total federal expenditure of $113
million for medical research in 1955 was
made through five administrative agen-
cies—the Department of Health, Educa-
tion, and Welfare ($64 million); De-
partment of Defense ($31 million);
Atomic Energy Commission ($11 mil-
lion); Veterans Administration ($6 mil-
lion); and National Science Foundation
($1 million) (Fig. 4).

One might question—and many have
—whether support of medical research
by five different federal agencies is a
sound way to conduct the affairs of gov-
ernment. The obvious objections to such
a system are that duplication of adminis-
trative effort may be involved, that lack
of coordination is possible, and that du-
plication and overlapping of research
support can occur. In practice, these
have remained potentialities, On the
other hand, in research, as contrasted
with most other activities of the Federal
Government, a positive and fundamen-
tal advantage arises from performance
of roughly the same function by several
agencies. Diversity of sources of federal
support is important because the most
significant decisions relating to support
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support.

of medical research are matters of judg-
ment. When scientific judgments are in-
volved, the total research program of the
nation is best served if decisions are not
centralized but dispersed so that various
advisers, various points of view, and var-
ious interests can be brought to bear on
complex problems. And from the stand-
point of those whose research is sup-
ported by federal funds, there are dan-
gers in having all the “eggs in one bas-

" ket.” Neatness, symmetry and simplic-

ity, which might appear in the organ-
izational chart if a single agency were
responsible for research support by the
Federal Government, would not contrib-
ute to the essential efficiency and pro-
ductivity of the federal effort.

The amount of federal funds for med-
ical research is now so large that not
only the volume of funds but the terms
and conditions for receipt of funds are
matters of high significance to the total
medical research program of this coun-
try. Just why this is true can be seen by
looking in some detail at the questions of
policy that have arisen in connection
with the research grants and training
awards administered by the National
Institutes of Health.

Budget of the National
Institutes of Health

Take first the magnitude of the budget
of the National Institutes of Health. Fig-
ure 5 represents the development of the
program over a 10-year period, broken
down into (i) direct operations and (ii)
research grants and training. For the

year that ended 30 June 1956, the total
budget of the National Institutes of
Health was $98 million (Fig. 6). Of this,
approximately $30 million was expended
for the operation of the NIH laboratories
in Bethesda, Maryland, and elsewhere.
The great bulk of the remaining $68
million was distributed to medical
schools, universities, hospitals, and other
nonprofit research institutions.

For the year beginning 1 July 1956
(federal fiscal year 1957), the appropria-
tion for NTH will total $183 million. The
direct research funds will rise from the
$30 million of the preceding year to $37
million. This increase will be used almost
entirely to complete the execution of a
10-year plan for full utilization of the
Clinical Center, a large new building for
laboratory-clinical investigation.

The funds for research grants, for
training, and for some relatively small
related programs will be at a level of
$146 million, an increase of $78 million
over the previous year. It is worth noting
that of the total increase of $85 million,
$78 million is for grants and awards as
compared with $7 million for the direct
federal operation.

The large increase in grant funds is,
in effect, a statement of national policy
by Congress that lack of funds should
not impede medical research in this
country. The appropriation, however, is
viewed not as a blank check to be used
as a subsidy for any research or training
proposals that may be made. Rather, it
is viewed as an unparalleled opportunity
to move the medical and biological as-
pects of research in this country ahead as
rapidly and as productively as possible,
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with maximum utilization of existing
facilities and of the present supply of
qualified investigators, and with particu-
lar attention to strengthening the re-
search potential in years to come. In
some fields, the funds provided by Con-
gress will undoubtedly prove to be more
than can be effectively expended. In this
connection, discussions with the numer-
ous scientific advisers to the various in-
stitutes have revealed a spontaneous con-
sensus to the effect that the standards
of eligibility for receipt of any grants
from NIH should not be relaxed in any
way.’

Viewed in this light, the 1957 appro-
priation for NIH does not modify the
basic objectives of the programs—the
support of medical research and training
for research throughout the country—
nor does it solve continuing policy ques-
tions involved in the administration of
these Public Health Service programs.

Categorical Approach

Research grants from the NIH are dis-
tributed through a series of institutes
that bear the names of categories of dis-
ease—cancer, heart disease, and so on
(Fig. 7). Support of research through
an organization based on categories of
disease has certain inherent potential
problems, such as the obvious one that
orientation. toward certain diseases will
lead to pressure for quick production of
applicable findings, thereby sacrificing
basic research.

A primary aim of the NIH is to ad-
minister the programs in a way that pre-
vents the potential hazards of the disease-
category system from becoming real.

It should be noted that there is noth-
ing in the disease-category approach to
medical research that is inherently less
desirable than, say, an approach based
on organization according to scientific
disciplines, or one based an body organs
or systems. What is required is that any
system of categories include the total
range of relevant inquiry and that rele-
vance be intelligently defined. This is the
case with respect to the totality of the
disease categories that describe the mis-
sions of the seven institutes comprising
the NIH. It is certainly true that any
system of fragmenting knowledge in
order to organize thought and work can
lead to isolation of areas of thought and
to sterility of thought within the confines
of a narrow category. In any case, com-
mon usage rather than logic confines the
meaning of categorical research in medi-
cine to the category defined in terms of
groups of diseases. Support of research
in categories defined as scientific disci-
plines would represent the same potential
danger to the prosecution of fully effec-
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tive research as does the defining of cate-
gories by disease. This point was epito-
mized by Detlev W. Bronk when he
said, “Why is it that a person who stud-
ies the heart action of a frog is a zoolo-
gist while one who studies the heart
action of man is a physiologist?”
Moreover, the potential relevance
of research to any disease category is de-
fined in terms of long-range possibilities
and not in terms of work directed toward
the quick solution of problems obviously

- and solely related to a given disease.

These two factors taken together permit
support of research of the type that the
scientific world takes for granted as the
essential prerequisite to large forward
advances against specific diseases. It is
significant that this view is shared and
formally stated by Congress. For exam-
ple, in June of this year the Senate Ap-
propriations Committee submitted a re-
port to the Senate containing these
words: “The Committee reiterates the
fact, expressed in its reports of earlier
years, that it positively encourages the
use of cancer research funds, and funds
of other Institutes, for fundamerntal stud-
ies—such as steroid chemistry and cell
physiology—which must underlie clini-
cal and laboratory investigations directly
related to specific diseases” ().

Investigators throughout the country
are for the most part, but not entirely,
convinced that they need not “angle”
what they wish to do in order to increase
the probability of receiving a research
grant from the NIH.

Ultimately, the disease-category struc-
ture for research support by the NIH is
a consequence of the interests and de-
sires of the American people, reflected
in the actions of Congress. Increased
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popular support of medical research is
predicated on public confidence that re-
search will yield answers to problems of
disease.

The goal sought is not a scientific but
a moral one, Congress, on the national
scene, interprets the moral end in the
political terms required if the urge to
help relieve pain and prevent death is to
be more than an aspiration. This inter-
pretation, which is in effect the construc-
tion of a bridge between widely shared
humanitarian goals and the world of re-
search within which these goals are
sought, relies upon disease categories.
People understand disease, and research
can be productively segmented by dis-
ease category with the application of in-
telligence, common sense, and due con-
cern for the essential unity and increas-
ing interdependence of the scientific dis-
ciplines.

Project System of Support

The NIH programs are characterized
not only by a disease category form of
organization, but by a project system of
support. The research-project approach -
can be pernicious if it is administered so
that it produces certain specific end prod-
ucts, or if it provides short periods of
support without assuring continuity, or
if it applies overt or indirect pressure on
the investigator to shift his interests to
narrowly defined work set by the source
of money, or if it imposes financial and
scientific accounting in unreasonable de-
tail.

After 10 years of experience in the
administration of a system using the
word “project” for the applications sub-
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Fig. 3. Cost of the nation’s medical research in 1955, showing sources of funds and their

distribution.
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mitted by investigators, it appears that
the evils noted in the previous paragraph
can be and have been averted, primarily
by attention to procedures centering
around extension of the freedom of the
investigator.

Freedom is extended by quite specific
principles, devices, and actions—for ex-
ample, by providing more funds for
broadly defined areas of study and more
support for research that is not directly
related to a specific disease; by increas-
ingly stable support; by freedom to
change lines of inquiry; by freedom to
shift the uses of budgeted funds; and by
freedom from detailed reporting require-
ments.

The degree to which such basic ob-
jectives are attained is an important cri-
terion used by the NIH and its advisers
in assessing the quality of administra-
tion of the program of research grants.
The fact that, by statute, support can be
provided only for research described as
a project is a matter of minor conse-
quence as compared with the more basic
characteristics of the program.

Thus, both the categorical approach
and the project system are viewed by the
NIH and its advisers not as fundamental
characteristics of the grant programs but
as relatively superficial operating meth-
ods. The fundamental matters relate to
the specific operating policies designed
to support good people, to sustain a
broad concept of relevance to disease,
and to extend the freedom of the inves-
tigator. We now turn to some of these
policies.

Basic Operating Policies
and Objectives

There is, first, the operational policy
of relying heavily on scientific advisers,

grouped together as “study sections,” to
provide advice both on the capabilities of
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the person or persons and on the quality
of the research proposal. The judgments
and actions of the study sections are re-
viewed by other advisory groups, the
National Advisory Councils, which con-
sist of representatives of the public at
large as well as scientists, and which
make final recommendations to the Sur-
geon General, This reliance on rotating
groups of technically qualified advisers
is, essentially, a means of securing a
sound consensus of peers. The advisory
system provides a bulwark against ar-
bitrary, uninformed judgment, and is,
in this sense, a device for extending the
effective freedom of all investigators as
a group.

A second policy objective is extension
of stability of support for investigators.
Assured continuity of financial support
is, in the final analysis, directed toward
extension of the freedom of the investi-
gator. It permits continuity of effort and
thought of the investigator, undisturbed
by an annual personal fund-raising drive.
Over the past 5 years, it has been pos-
sible to extend from 20 to 50 percent the
proportion of research grants that receive
support for 3 to 5 years and to cut the
proportion of l-year grants from 50 per-
cent to 10 percent. It is hoped to increase
still further the proportion of grants
made for these longer periods.

It is relevant to ask why a principle
of operation which is obviously sound
should not be applied even more rap-
idly and widely. The answer is that a
balance must be sustained between sup-
port of new and younger investigators
and those who are already receiving sup-
port. When grants of long duration con-
sume a substantial part of any fund for
research support, the amount available
for ncw grants in any given year is rela-
tively small even with an expanding
budget. As in the case of many aspects
of administration of research grants, the
problem is not how to attain a single

clearly defined objective but how to com-
promise between equally sound and
sometimes mutually exclusive goals.

A third general objective for the re-
search-grant program is to increase the
average amount of the individual grants
in order to provide funds in amounts
sufficient to permit broader leeway to re-
sponsible investigators.

Over the period 1951-1955, the aver-
age (mean) new grant increased only
from $10,300 to $10,800. The median
grant in 1951 was $7600, and in 1955 it
was $8400. When one considers that
prices rose by about 10 percent over this
period, the real value of the average new
grant in 1955 was quite close to the real
value of the average in 1951. On the
other hand, it is worth noting that, in
1955, 37 new grants were awarded for
annual amounts in excess of $30,000.
The average amount of these grants was
$47,000. One dollar in every six for new
grants was for a grant in excess of $30,-
000 a year; and these grants totaled $1.7
million a year. Serious discussions with
the study sections and the national coun-
cils that advise the National Institutes of
Health have shown a unanimous desire
on the part of members to see the broad
research programs of additional num-
bers of thoroughly competent and pru-
dent investigators supported through
grants of substantial proportions for
relatively longer periods of time, and to
provide for investigations that may be
described in terms of general rather than
limited areas of interest. This is a major
means of extending the freedom of ma-
ture investigators under a program of
research grants, and there will be steady
movement in this direction.

There are, incidentally, substantial ad-
vantages to the investigator in receiving
funds in large segments from one or two
sources rather than small segments from
a large number of sources. The primary
advantage is that differing sources of
funds have different reporting require-
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Fig 5. Annual appropriations to the Na-
tional Institutes of Health, 1947-1957, by
type of program.
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ments, accounting requirements, and the
like. The more numerous the sources of
funds, the more time must be spent in
writing reports and in performing non-
productive chores of various kinds. For
this reason, it may well be that diversity
of sources of support for medical re-
search, which is widely accepted as a
desirable national objective, should not
be attained primarily through the sup-
port of single investigators by a large
number of grants and contracts. The lim-
its of such a course of action will be set
by two factors—the total volume of
funds available, and the desire of inves-
tigators to seek support from a single
rather than a multiple source.

A fourth policy area relating to free-
dom of the investigator is the frequency
and detail in which the investigator must
report changes in the substance of his in-
vestigations, changes in the use of
granted funds, and the progress of his
work. Investigators who receive grants
from the NIH file general reports at
widely spaced intervals and report the
substance of their work in the profes-
sional journals. Precise reporting to the
NIH of scientific findings in the form of
“progress reports” would serve little pur-
pose, and publication in the journals
seems preferable,

Investigators can and do, without ask-
ing permission, shift the emphasis of
their studies in response to new leads
that may develop.

Two procedural changes having to do
with the handling of funds illustrate a
general point with respect to the admin-
istration of research grants. First, inves-
tigators who receive grants for more than
1 year may carry over unexpended bal-
ances until the end of the recommended
period of support. This replaces the
earlier rule under which balances unex-
pended in any year would be returned to
the Government. The new procedure
produces additional flexibility and
should result in more effective use of
granted funds. The second change re-
lates to freedom to shift grant funds
among various kinds of expenditures—
salaries, supplies, and so forth. Expen-
ditures may now be made for the most
part at the discretion of the grantee
without checking with the NIH insti-
tutes. For example, if work evolves in a
way requiring a major shift in expendi-
ture to permit the employment of addi-
tional people, the change may be made
without requesting permission. The re-
duction in paper work and the increase
in flexibility is apparent. Some limita-
tions, however, are placed on shifts in
expenditures from the pattern stated in
the grant application. Grantees may
take foreign trips not provided for in-
itially in the grant budget only after se-
curing permission from the advisory
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body. Moreover, funds for direct research
may not be shifted to indirect costs such
as overhead.

These changes are important not only
insofar as they are sound, but also be-
cause they illustrate the manner in which
policy actually evolves. Rarely is a radi-
cal shift made from one way of doing
business to another. Policy is the cumu-
lative result of a series of related steps, no
one of which may be particularly signifi-
cant in itself. Rules are adjusted and
modified with general objectives in mind
—in this case, those which assure the
greatest practical freedom for the inves-
tigator commensurate with the public in-
terest.

Problem of Balance

One of the most intricate and elusive
problems facing those who administer
public and private plans for the support
of medical research is how to attain and
maintain an appropriate balance among
three interdependent elements of a
broadly conceived program: (i) current
research support, (ii) training of man-
power, and (iii) provision of adequate
research facilities. The funds that are
provided through the NIH are such a
significant portion of the nation’s total
medical research effort that these inter-
relations must be a matter of concern.
Reducing this abstract statement to the
realities of the present scene, it appears
quite clear that the attainment of sound
balance among the three elements of re-
search support call at this time for in-

creased emphasis on training. of man-
power and on expansion of research
facilities.

Here again it should be stressed that
Congress is aware of the shortages of
well-trained investigators and of labora-
tory space. The report that was submitted
this year to the House of Representatives
by the Appropriation Committee stated:
“The Committee calls particular atten- .
tion to the urgency of taking steps at this
time to ensure that an adequate supply
of medical research scientists will be
available in the years ahead. No aspect of
the Federal program for support of med-
ical research is more significant than
manpower training” (2).

As is true of research grants, funds for
training will be markedly expanded in
the year that began 1 July 1956. The
appropriation for research fellowships
and training grants totals $33.5 million,
as compared with $17.3 million in the
preceding year. This volume of funds.
will support a substantial expansion of
training activities and at the same time
will highlight certain fundamental prob-
lems of education. These relate to the
size of the total annual pool of physicians
and basically trained scientists from
whom the nation’s supply of medical in-
vestigators is drawn, to the complex set
of difficulties involved in the quality of
science teaching at all levels, and to
deeply imbedded cultural values that are
not most conducive to the maturing of
scientific talent.

While NIH has no direct and formal
responsibility for these broader aspects
of science in American life, it does have
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a clear obligation to sense emerging
needs in the area of advanced training
in biology and medicine and to adjust
the nature of training programs to meet
these needs. With extensive advice from
the academic world, two specific prob-
lems have been identified as particularly
significant. v

1) There are well-recognized deficien-
cies in the training of physicians for
careers in research. Rarely does a phy-
sician receive the rigorous training in
research methodology that is typical of
the Ph.D.-type of training. Experiments
devised by medical schools and designed
to remedy this weakness for students who
intend to enter research rather than the
practice of medicine will be financed by
NIH.

2) The state of the sciences basic to
clinical medicine—the preclinical sci-
ences—has for some time been a matter
of concern among those who have
thought extensively about medical re-
search, medical education, and their in-
terrelations. These fields are becoming
progressively more important as the es-
sential unity of biological and medical
sciences with the physical sciences is ex-
pressed operationally in the design and
execution of experiments. Despite un-
paralleled need for a vigorous effort in
this field, research is not flourishing. The
number of younger men of top caliber
who aspire’ to research and teaching
careers in medical schools is inadequate.
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As one means of improving this situa-
tion, NIH is offering senior research fel-
lowships with sizable stipends for 5-year
periods. These are awarded to relatively
mature investigators as a means of at-
tracting persons to and keeping them in
the preclinical sciences. Senior research
fellowships totaling $500,000 will be
awarded this year, and the program will
be expanded to a level of $2.5 million in
$500,000 annual increments.

In connection with the need for more
adequate laboratory space, legislation
that authorizes the appropriation of $90
million to the Public Health Service
over a 3-year period for assistance in the
construction of medical research facili-
ties was enacted by the 84th Congress. A
total of $30 million has been appropri-
ated under this bill for fiscal year 1957,
a new advisory council has been estab-
lished, and the first grants on a match-
ing basis have been awarded.

Through provision of funds for con-
struction of research facilities and for
training additional research manpower,
a situation has been averted in which
expansion of grants alone could have
created imbalance.

Conclusion

To return to the mission of NIH, the
“extramural” program is now quite dif-
ferent from the program of 10 years ago.

P

The word project has been defined and
interpreted to provide greater flexibility;
the volume of paper work has been sig-
nificantly reduced. The duration of sup-
port has been increased, and there has
been a broad geographic spread as more
and more institutions have developed re-
search interests and capabilities. The
training program has been broadened in
many ways to meet both general and
quite specific needs.

The major point to be made here is
not the substance of these changes but
the fact that the research grant and
training programs have changed, are
changing, and will change in the future.
Productive science is dynamic, just as a
productive society and economy are dy-
namic. A federal program operating in
such a complex, shifting environment
must change if it is to serve most effec-
tively. Responsible and responsive ad-
ministrators of federal research programs
have a very real and significant obliga-
tion to act so that federal activities in-
crease the productivity of research and
the vitality of training. There is a clear
obligation to serve as the instrument
through which these means are met
through change.

It seems virtually predictable that the
relationship between medical research
and medical education will be an area
of utmost importance and one in which
significant changes will be made pro-
gressively over the years.

If the changes are to be wisely con-
ceived and executed, administrators must
act on the basis of sound, widely repre-
sentative advice. Never in the history of
medical science and medical education
has it been so important that close, sym-
pathetic understanding be sustained be-
tween private research groups, universi-
ties and medical schools, industrial
research groups, and federal agencies.
The extension of federal aid to medical
research and related training over the
past decade has created an unprece-
dented situation, one in which the actions
taken federally are of such significance
that wide participation in the decision-
making process is essential.
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