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Foreword: One of the difficult tasks in human 
affairs is the establishment of joint enterprises de- 
signed to serve a number of groups. This is particu- 
larly true within the federal government, where the 
intricacy of the relationships within agencies makes 
interagency oooperative endeavors even more diffi-
cult. The Medical Sciences Information Exchange is 
such a oooperative endeavor. I t  was established in 
July 1950 within t& Division of Medical Sciences, 
National Research Council, by six federal agencies, 
the Department of the Army, the Department of the 
Air Force, the Department of the Navy, the Atomic 
Energy Commission, the Public Health Service, and 
the Veterans Administration, which jointly support 
it  and maintain it  as a clearinghouse for informa- 
tion on grant and contract support in the medical 
and allied fields. 

The Policy Committee, Medical Sciences Informa- 
tion Exchange, composed of the heads of the grant 
or contract divisions of the six agencies supporting 
the exchange, recognizes the contribution of the. 

THIS REPORT, comprising a n  analysis of 
12,923 research grants registered with the 
Medical Sciences Information Exchange dur- 
ing the period 1946-51, is based on research 

grants and contracts awarded by government and by 
the larger public and private foundations. We pre- 
sent the report as a n  answer to the many requests 
fo r  information that are received by the exchange, 
and in the belief that it will illustrate the value of a 
central clearinghouse and thus stimulate additional 
participation in the exchange. 

As a preface to the analysis, certain limitations of 
the data should be defined. Few awards made by in- 
dustry, local foundations, or funds established solely 
fo r  individual universities have been included. The 
data from government are, perhaps, more extensive 
than those from private agencies because of the com- 
pleteness of records of Public Health Service grants 
and to the fact that awards made by public and pri- 
vate foundations may not comprise the full programs 
of these agencies. However, information on contracts 
made through government agencies other than the 
Public Health Service is likewise incomplete, with the 
result that a balance between the government and pri- 
vate sources of funds is approached. 

The year 1946 has been chosen as  the first year of 
the record because it represents a period following 
the end of the wartime support of medical research 
through the Office of Scientific Research and Develop- 
ment and the beginning of expanded government sup- 
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many private philanthropic organizations whose co- 
operation in the exchange has made this report 
possible. The report is unique because it  is a survey 
of a broad field of research-medical and allied 
fields. The cost of this research measured in dollars 
is great, abd the humber of individual projects is 
large. The maintenance of the project data on a 
current basis has resulted in substantial savings; it  
is hoped that its periodic summarization will effect 
additional economies in research administration. 

The committee believes this report is an indication 
of the suoces8 of the cooperative effort. The daily 
use of the exchange by investigators throughout the 
couatry and by granting agencies is gratifying. 
With the publication of this report the exchange 
appears to have passed beyond the experimental 
stage. I ts  success breeds a hope that the procedure 
can be repeated in other fields of science. 

THE POLICYCOMMITTEE 
Medical Sciences Information Ezchange 

port of research on what was believed to be a peace- 
time basis. As a n  additional government o r  private 
agency began cooperation or fuller participation with 
the exchange, efforts were made to secure information 
on awards initiated as  f a r  back as  the government 
fiscal year 1946, beginning Ju ly  1,1945. There were 
some projects supported by private agencies during 
this period, the initial awards fo r  which were made 
in earlier years and which were not, therefore, regis- 
tered with the exchange. Any attempt to make our 
date  complete fo r  the period would have required 
surveys in such volume, and delays of such length, 
as  ta outweigh the value of the additional informa- 
tion secured. Our records f o r  1946 are, therefore, 
somizwhat incomplete; furthermore, data fo r  1951 are  
limited because the material was compiled in  the 
spring before the close of the fiscal year. Actually, 
the most complete year of the record is the fiscal year 
1950. More than 500 additional grants registered with 
the exchange have been eliminated from this report 
because of a lack of information on the amounts 
awarded. 

Throughout the report, the term "grant" is em-
ployed to mean a n  amount of money approved f o r  
the support of a project f o r  the period of one year 
and refers to  both grants and contracts. "Year" is the 
governmental fisoal year which begins Ju ly  1. "Pri-
vate" embraces nongovernmental public granting 
agencies and private foundations. 

The matcrial is viewed from the standpoint of 
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Figure I 

FUNDS AWARDED FOR MEDICAL RESEARCH 
By Fiscal Year 

/ TOTAL- $135,044,125 (1946-1951) 

0TOTAL 

GOVERNMENT 

@PRIVATE 

1946 1947 1948 1949 1950 I951 
Flrcal Yeorr 

funds available fo r  medical research during the 
period covered, separated to distinguish' amounts 
awarded by government and by private sources. The 
first pa r t  of this presentation is concerned with the 
distribution of these amounts by geographical loca-
tion and fiscal year, an analysis of the size of grants, 
the amounts received by individual investigators, and 
the duration of support of research projects. The 
second par t  of the presentation is concerned with the 
distribution of funds by subject field. 

The total funds (as recorded with the exchange) 
awarded f o r  research in the medical and allied fields 
are considered first. During the six years from 1946 
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through 1951, $135,044,125 was awarded through 12,- 
923 grants; $83,110,671, or 61.5%, from government 
and $51,933,454, or 38.5%, from private sources. 
Table 1and Fig. 1show the amounts by year. 

The funds increased from 4 million dollars in 1946 
to 33 million in 1949 and have remained a t  apprmi- 
mately this level. Government support, only 44% in 
1946, has steadily increased until, in 1951, it provided 
nearly 66% of the total support of medical research, 
as demonstrated in Fig. 2. Funds from private 
sources, however, increased from 2 million in 1946 to 
11million in 1951, indicating that increasing govern- 
mental support of medical research has in no way 
diminished the efforts of the private foundations. 

The disparity of the percentages may not be as 
great as it seems, since many private agencies are 
emphasizing the support of "established investiga-
tors" rather than research projects, Furthermwe, 
there are indications that, during recent years, yri- 
vate foundations have been responsible for the major 
support of fellowships and, in the opinion o i  the 
authors, little distinction can be made between t&e 
support of research through the mechanisms of 
grants or fellowships. Both contribute to the same 
objective. 

The increase in the support of medical research 
over this six-year period is clearly less than the 
figures indicate. Although the funds awarded have 
increased 800%, the purchasing power of the dollar 
in research fields has decreased as steadily as its pur- 
chasing power in other fields, and interpretation of 
growing support of medical research must be based 
upon the increased costs involved. 

Fig. 3 presents the distribution of research funds 
throughout the United States which, for convenience, 
has been divided into the following six regions : 
New England, consisting of Connecticut, Maine, Massa- 

chusetts, New Hampshire, Rhode Island, Vermont; 
Middle East, consisting of Delaware, District of Colum- 

bia, Maryland, New Jersey, New York, Pennsylvania, 
West Virginia; 

Southeast, consisting of Alabama, Arkansas, Florida, 
Georgia, Kentucky, Louisiana, Mississippi, North 
Carolina, South Carolina, Tennessee, Virginia; 

Southwest, consisting of Arizona, New Mexho, Ohla- -
homa, Texas; 

Central, consisting of Illinois, Indiana, Iowa, Michigan, 
Minnesota, Missouri, Ohio, Wisconsin; 

Northwest, ionsisting 'of Colorado, ~daho, Kansas, Mon- 
tana, Nebraska, North Dakota, South Dakota, Utah, 
Wyoming; 

Far West, consisting of California, Nevada, Oregon, 
Washington. 

In  addition to the amount of funds by region, Fig. 
3 presents the numbers of institutions and the num- 
bers of grants in each region. Table 2 clearly demon- 
strates that, whereas both government and pqivate 
agencies cooperate in the support of some institu-
tions, each source of support contributes to a sub-
stantial number of institutions not reached by the 
other. Of the 619 institutions that have benefited by 
research grants, only 31% received assistance fwni 

TABLE 2 , 

No. of institutions 

Region 'z::? Private ~ 0 t h  
gOUrceS sources sources 

Middle East 63 166 68 297 
Central 41 47 36 124 
New England 
Far West 

17 
16 

19 
6 

23 
16 

59 
38 

Southeast 8 20 27 55 
Northwest 8 4 14 26 
Southwest 9 3 8 20 

both sources, whereas 43% are supported by private 
sources only, and 26% by government only. The dis- 
persion of grants by private agencies appears some- 
what greater than that by government agencies, as 
grants from the former were made to 457 institutions 
and from the latter to 354. Private sources, however, 
have supported a substantially greater number of in-
stitutions only in the Middle East and Southeast 
regions; in all other regions the disparity in num-
bers of institutions supported by the two sources is 
negligible. 

Regional distribution of funds by year is illus- 
trated in Table 3, with Figs. 4-4f showing the per- 
centage of distribution. There are no marked differ- 
ences in the re~ional  distribution of funds over the u 


six years. The greater numbers of research institu- 
tions in the Middle East and Central regions quite 
naturally draw the greater amount of support to 
these regions. By far  the most pertinent measure of 
the wisdom of the geographical distribution of re-
search funds is the "research potential" developed by 
Price and Reynolds (Am.  Xcie~tist,37, 578 [1949]) 
with which the distribution of funds compares favor- 
ably. 

Recognizing the fallacies inherent in any regional 
grouping, we have also studied the distribution of 
funds by state. There has been a steady increase in 
the number of states receiving grants, from 34 and 
the District of Columbia in 1946 to 48 and the Dis- 
trict of Columbia in 1951. 

Table 4 illustrates the number of states receiving 
grants and the sources of these grants during each 
of the six years. I n  the first two years private foun- 
dations were supporting research in more states than 
were government agencies, but during the last four 
years the reverse is true, although the number of 
states receiving grants from both sources has in-
creased. 

New York has consistently absorbed the greatest 
amount of funds and has received 20% of the total; 
Massachusetts is second with 10%; Pennsylvania, 
California, and Illinois share the third position with 
8% each. Table 5 shows that 75% of the total funrls 
have been awarded 11states. 
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PERCENTILE DISTRIBUTION OF TOTAL FUNDS PERCENTILE DISTRIBUTION OF TOTAL FUNDS, BY REGION 

By Region, 1946 -  1951 Percent 1948 

percent 
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TOTAL FUNDS - 84,307,441 
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percent 1949 

TOTAL FUNDS - $33,130,118 
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PERCENTILE DISTRIBUTION OF TOTAL FUNDS, BY REGION 

PCIE~I 1950 
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TOTAL FUNDS - $33,000,870 
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Continuing this analysis, we find that 24 states 
have been awarded a million dollars or more during 
the period and, in  the aggregate, have received 91% 
of the total funds. All these states, with the exception 
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PERCENTILE DISTRIBUTION OF TOTAL FUNDS, BY REGION 
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of Kansas, first supported in 1947, have been sup- 
ported in all years. Table 6 shows the 24 states. that 
have received the greatest amount of funds. 

Of the remaining states, four  (Maine, New Jersey, 
Iowa, and Florida) have received between one-half 
and one million dollars; ten states (Alabama, Oregon, 
Oklahoma, Vermont, Kentucky, Nebraska, South 
Carolina, Rhode Island, New Mexico, and Arkansas) 
have received between $100,000 and $500,000; the 
rest (Montana, Wyoming, South Dakota, Arizona, 
Idaho, Mississippi, Delaware, North Dakota, West 
Virginia, New Hampshire, and Nevada) have re-
ceived less than $100,000. Of this last group, Wyoming 
alone has received support through all the years con- 
cerned. Support fo r  the others was, with a few ex-
ceptions, started in 1949, which may be correlated 
with the wider state distribution of funds from both 
sources. 

With regard to amount of funds awarded, there 
has been no appreciable change in the relative posi- 
tions of the several states in any of the years covered 
by this report;  in short, the percentage distribution 
of funds among the states for  each year is essentially 
comparable to that fo r  the total period. 

From our data it  is clear that the majority of re-
search grants, whether from government o r  private 
agencies, amount to less than $10,000. This range 
comprises 68% of all grants, with an even greater 
number among those of private agencies (77%) than 
those of government agencies (62%). An additional 
20% of all grants fall  in the $10,000-$20,000 range, 
this time with a greater number among grants from 
government (26%) than from private sGurces (14%). 
Fig. 5 shows the distribution of grants by size, first 
f o r  all grants, then for  those of government agencies 
and private agencies independently. Here it  is demon- 
strated that in all instances large grants ($50,000 and 
above) represent less than 3% of the total number 
of grants, and that private sources have awarded 
slightly more grants in this range than have govern- 
ment sources. Throughout the successive years the 
figures indicate a diminishing percentage of grants 
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TABLE 4 


Number of states* 

Fiscal 
year Total 

supported 
Government-

supported 
Private-

supported 
-- 

1946 35 25 34 
1947 3 7 29 35 
1948 40 38 36 
1949 43 43 3 8 
1950 47 47 40 
1951 49 47 44 

* The District of Columbia is counted a s  a state. 

TABLE 5 
STATEDISTRIBUTION 75% OF FUNDSOF TOTAL 

Percenfages 
State 

1946 1947 1948 1949 1950 1951 

New York 
Massachusetts 
Pennsylvania
California 
Illinois 
District of 

Columbia 
Maryland
Ohio 
Michigan
Connecticut 
Minnesota 

TOTAL 

TABLE 6 

Amounts awarded (in millions) 
- - - .--- --

10 or more 2-10 1.5-2 1-1.5 

New York District o f  Tennessee Virginia
Massachusetts Columbia North Carolina Colorado 
Pennsylvania Maryland Utah Wisconsin 
California Ohio Texas Kansas 
Illinois Michigan Georgia 

Connecticut Washington
Minnesota Indiana 
Missouri 
Louisiana 

in amounts below $5,000 from both government and 
private agencies, with a corresponding increase in  the 
$5,000-$20,000 range. This shifting in  the size of 
grants is undoubtedly correlated with the rising costs 
of all elements of research. I t  became evident as early 
as 1947 and progressively mounted until, by 1951, 
55% (as compared mith 37% in 1946) of all grants 
from all sources appear in the range between $5,000 
and $20,000. Changes have taken place entirely within 
the lower categories. No variation has been evidenced 
in the distribution of numbers of grants in amounts 
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DISTRIBUTION BY SIZE OF 12,923 GRANTS 

1 9 4 6  through 1951 I 
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of $20,000 and upward during the successive years. 
A survey of the duration of support of projects 

begun in three of the years covered by this report 
establishes that over 50% of the projects begun in 
each of these years have received a minimum of three 
years' support (Fig. 6) .  Those projects from the 
year 1946 offer the longest period of survey and show 
that 42% of all grants begun in that year were sup- 
ported for  five years or more. On the other hand, 
there has been a substantial increase in the number 
of grants that have received only one or two years 
of support. Whether this increase in short-term dur- 
ation is the result of investigators' requests or of the 
policies of granting agencies must remain unanswered 
because the exchange has no knowledge of refusals 
to continue support. Certainly the short duration of 
some projects may be attributed to the fact that 
granting agencies sometimes prefer a trial period to 
refusal of assistance of first requests, and reflects 
the increasing tendency of granting agencies to stim- 
ulate research wherever potential exists. These facts 
may indicate the flexibility of programs which can 
provide opportunity fo r  research to a number of 
less well-known investigators. Many of these, un-
doubtedly, are awarded projects of longer duration 
a t  later times. 

The exchange has been particularIy interested in 
the number of investigators who have received re-
search funds and has listed, not only principal in-

F I O Y I ~  6 
DURATION OF SUPPORT OF RESEARCH GRANTS 

FIRST YEAR PERCENTAGE OF GRANTS SUPPORTED 
OF 

1 YEAR 2 Y E A R S  3 YEARS 4 Y E A R S  5 Y E A R S  6 Y E A R S  

1946-TOTAL 
Government 

1 
9 

-10 
I2  

21-
10 

g 
21 

19 
22 

22 
26 

Provale- 6 9 30 18 16 21 

1948-TOTAL 
GDYcmmenl 

g 
22 

2 
24 

-I9 
20 

42 
34 

Private- 17 17 18 48  

1949 TOTAL 12 24 54 
Government 19 29 52 
Provote- 26 17 57 

vestigators, but all professional personnel whenever 
possible. There are 6,634 investigators who have re-
ceived support during this period. Of these, 5,334, or 
80%, have received funds from one source only. A 
much smaller number-1,119 (17%)-have received 
funds from two or three sources, and only 181 (3%) 
have drawn-upon four or more sources fo r  support. 
These data are presented in Fig. 7. 

Inasmuch as  our records consistently list more pro- 
fessional personnel concerned with each project sup- 
ported by the U. S. Public Health Service than by 
the other government agencies and by private foun- 
dations, one cannot make the obvious deduction that 
the spread of funds among investigators is greater 
on the part  of government than on the part  of pri- 
vate foundations. 

I t  is significant that even though 20% of the in- 
vestigators do receive support from two or more 
sources, the routine procedures of the Medical Sci- 

F~qurd7 

NUMBER OF SOURCES OF SUPPORT OF 6,634 INVESTIGATORS 

1 9 4 6 - 1951 

,- 1,119 Investigators... 16.8 % 

f 
181 Investigoton ... 2.7% 

5,334 Investigators ...80.3% 

Investigators with: 

4 or more sources 

2 to 3 sources 

[7 1 source only 

ences Information Exchange ensure that each dis- 
bursing agency has full knowledge of the support 
provided by all others and has adequate opportunity, 
therefore, to  prevent any proposed undesirable dupli- 
cation of research effort. Further, although we can-
not, from our records, make a n  analysis of the num- 
ber of sources that a n  investigator has explored in 
seeking support, i t  is considered by all granting agen- 
cies and by many investigators as most imperative 
that an applicant have an opportunity to present his 
proposal to more than one agency, since in many 
instances an original and worth-while idea not recog- 
nized by or within the scope of one group of review- 
ing consultants will receive enthusiastic support from 
another. 

We have been interested in the amount of support 
received by individual investigators. I n  discussing 
these amounts we are  concerned only with the cumu- 
lative funds over the six-year period, since the funds 
awarded a man during a single year are meaningless. 
The data as presented in Fig. 8 show that by f a r  the 
greatest number of investigators (80%) have been 
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individually granted less than $50,000 and, indeed, 
69% have received less than $30,000. Investigators 
who have received research support in amounts of 
more than $200,000 dollars, over the six-year period, 
constitute less than 3% of all investigators listed and 
are  those men who are heading large research teams 
or whose work requires the purchase of expensive 
apparatus. The mean amount was $37,000, the median 
$16,000, and 75% of all investigators received less 
than, and only 25% more than, the mean. Certainly, 
figures such as these indicate that the distribution 
of research funds among investigators is extremely 
broad. 

An analysis of the distribution of these grants by 
subject should be preceded by a brief statement of 
the content of the exchange and the development of 
its method of indexing. I n  spite of its name, no rigid 
definition of medical research has directed the ac-
cumulation of subject material. Rather, the content 
has grown in accordance with the research grant  and 
contract programs of those government agencies sup- 
porting the Medical Sciences Information Exchange 
and which cooperated in  the activities of its prede- 
cessor, the Office of Exchange of Information, Public 
Health Service. Construction, teaching aid, and dis- 
ease control programs of government agencies have 
never been a par t  of the exchange. 

March 28, 1952 

I n  developing cooperation with private founda-
tions, the exchange has selected those foundations 
and programs that are allied to the interests of the 
supporting agencies, and has, as  in the instance of 
government, excluded rehabilitation and control ac-
tivities not concerned with investigative research. 
This flexibility in approach has enabled expansion 
with the growing interests of the cooperating agen- 
cies, permitting the inclusion of research in all fields 
ancillary to medicine. Consequently, human resources 
and basic studies in the social sciences have a place 
in the material. Many people will be gratified to find 
interdisciplinary relationships taking an increasingly 
important par t  in medical research. 

The development of a subject index for  the day-by- 
day purposes of the exchange presented particular 
problems. An exhaustive exploration of existing 
classifications of medical research resulted in  the 
decision reached many times before, that the only 
adequate method is one planned to meet specific 
needs. The index was developed to serve a twofold 
purpose-to point the way to logical grouping of 
related research and to furnish a guide to  specific 
detail. I n  meeting its objectives, it, like the subject 
matter, grew in accordance with the expansion of 
the programs of the cooperating agencies. This re-
port will not deal with the detail of the index, but 



TABLE 7 
PERCENTILE OF FUNDS SUB.TECTFIELD(single Category) DISTRIBUTION BY 

-- - --- -- - -- -- -- --- - --- - -- -- -- - -

Subject category 1946-51 1946 1947 1948 1949 1950 
-- - -- --  - -- --- 

Cancer 19.54* 14.35" 8.84 63.40 19.59 60.37 
Government 14-75? 19.08? 5.72 14.74 15.74 15.70 
Private 27.211: 10.711: 11.52 36.36 25.08 28.89 

Infectious Diseases 17.68 66.18 68.58 18.03 16.15 15.65 
Government 17.23 32.02 38.12 21.53 16.09 13.48 
Private 18.41 14.62 16.13 12.78 16.24 19.61 

Cardiovascular System 8.76 6.27 8.98 6.14 6.60 10.50 
Government 10.90 5.53 8.86 7.69 6.52 13.77 
Private 5.34 6.84 9.14 3.83 5.73 4.52 

General llledical Problems 7.36 10.56 8.66 6.43 6.70 7.76 
Government 10.04 19.06 11.91 8.88 9.55 10.29 
Private 3.04 3.97 4.42 2.76 2.65 3.14 

Metabolism & Nutrition 5.69 9.61 6.64 6.01 5.64 5.50 
Government 5.07 4.97 3.56 4.87 4.78 5.40 
Private 6.67 12.46 9.74 7.71 5.90 5.68 

Mental Health 4.29 0.65 1.60 4.70 4.65 4.05 
Government 5.38 - 1.50 6.18 6.10 4.73 
Private 2.55 1.15 1.74 2.49 2.58 2.81 

Basic Studies f.58 0.90 1.44 6.1 1 4.76 4.16 
Government 3.57 - 1.18 1.62 4.86 4.23 
Private 3.46 1.60 1.77 2.84 4.61 4.05 

Public Health 8.29 3.46 4.33 4.63 6.94 3.47 
Government 3.69 1.23 4.57 4.74 3.57 3.98 
Private 2.64 5.10 4.01 3.47 2.03 2.52 

Nervous System 6.85 6.68 6.61 6.88 3.17 6.66 
Government 3.15 2.43 3.20 3.50 3.46 2.60 
Private 2.39 2.16 1.84 1.96 2.75 2.65 

Blood 2.66 2.06 3.50 6.04 1.68 6.00 
Government 3.96 4.01 5.94 3.28 2.64 2.79 
Private 0.47 0.50 0.33 0.19 0.31 0.56 

Musculoskeletal Sy sten1 
Government 

6.46 3.09 1.63 6.79 
2.94 5.70 1.26 3.58 

6.16 6.55 
2.47 3.13 

Private 1.50 1.09 2.12 1.62 1.62 1.49 
Endocrine System 6.66 1.05 0.88 1.98 6.08 6.47 

Government 2.76 0.56 0.62 2.09 2.61 2.91 
Private 1.47 1.43 1.21 1.68 1.32 1.65 

Problems of Children 6.04 1.85 1.57 1.86 6.01 6.24 
Government 1.60 0.41 0.57 1.49 1.52 1.71 
Private 2.72 2.96 2.88 2.42 2.71 3.21 

Digestive System 
Government 

1.43 0.06 0.54 1.58 
2.29 - 0.93 2.63 

1.61 1.70 
2.72 2.59 

Private 0.05 0.10 0.02 - 0.04 0.08 
Human Resources 1.63 1.13 1.93 1.63 0.97 1.48 

Government 1.79 2.60 3.18 2.61 1.54 1.95 
Private 0.35 - 0.30 0.16 0.17 0.62 

Sensory Organs 
Government 

1.06 0.70 1.06 0.99 
1.51 0.81 1.35 1.36 

0.88 1.36 
1.35 1.93 

Private 0.35 0.62 0.67 0.43 0.21 0.22 
Urogenital System 

Government 
0.88 0.06 0.70 0.63 

1.12 - 0.30 0.72 
0.66 1.03 

0.83 1.35 
Private 0.50 0.10 1.23 0.50 0.32 0.45 

Ageing 
Government 

0.83 0.57 0.53 0.99 
0.91 - 0.16 1.08 

0.76 0.94 
0.84 1.09 

Private 0.71 1.01 1.02 0.84 0.55 0.68 
Dental Problems 0.81 1.14 0.75 0.71 0.68 0.89 

Government 1.17 1.01 0.97 1.10 1.04 1.23 
Private 0.23 1.23 0.46 0.12 0.17 0.26 

Respiratory System 
Government 

0.56 - 1.16 0.37 
0.79 - 2.05 0.57 

0.43 0.53 
0.63 0.68 

Private 0.19 - - 0.08 0.13 0.25 
Integumentary System 0.49 0.65 0.10 0.66 0.42 1.04 

Government 0.77 0.58 0.30 0.33 0.70 1.58 
Private 0.04 - 0.06 0.06 0.03 0.06 

Occupational Diseases 
Government 
Private 

0.19 - 0.48 0.67 
0.26 - 0.84 0.45 
0.07 - - -

0.13 0.61
0.20 0.22 
0.03 0.18 

Other 
Government 

10.61 18.69 14.39 10.06 
4.34 - 2.91 4.96 16.65 7.5810.24 2.65 

Private 19.61 32.34 29.37 17.68 24.82 16.41 - --- 
* Percentage of total funds, iPercentage of government funds. 1: Percentage of private funds. 
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utilizes thc broad research relationships developed 
through it. 

The subject matter is presented under two systems, 
the single category method and the multiple category 
method. Under the former, each grant  is placed in 
only one category to provide, fo r  the purposes of this 
paper, a division of research funds among subject 
fields. Under the multiple system, which is based upon 
the index developed by the exchange, each grant  is 
placed in as many major categories as  the content 
of the project warrants but, i t  must be emphasized, 
is included only once within any individual major 
category. Listed below are the topics used in each 

Nervous System 
Occupational Diseases 
Problems of Children 
Public Health (including 

Environmental 
Sanitation) 

Respiratory System 
Sensory Organs 
Urogenital System 
Other 

In jury  and Shock 
Intoxication and Drug 

Addiction 
Metabolism and Metabolic 

Diseases 
Mu~culoskeletal System 
Nervous System 
Occupational Diseases 
Problems of Children 
Public Health 
Respiratory System 
Sanitary Engineering 
Sensory Organs 
Skin 
Social Sciences 
Stress 
Urogenital System 
Venereal Diseases 

It is a t  once obvious that the topics under the two 
systems are  in many instances not directly compar- 
able. I t  was necessary, in the single category method, 
to employ mbre general topics to reduce in small 
measure, a t  least, the arbitrary factor of determining 
the field of q a j o r  emphasis: thus the term Mental 
Health rather' than the more limited Emotional and 
Psychiatric States of the multiple categories. Simi-
larly, in the shg le  category system, the term General 
Medical Problems has been employed to provide a 
place f o r  those projects that are clinical in par t  and 
in which majdr emphasis went beyond a single con-
dition or body system. I n  most instances the topics 
are.-self-explanatory and need no definition. Under 

o f  these systelns. 

Single Subject 
Categories 

Ageing 
Basic SBudies 
Blood 
Cancer 
Cardiov4scular System 
Dental Problems 
Digestive System 
Endocrihe 57-stein 
General Medical Problems 
Human Resources 
Infectious Diseases 
Integumentary System 
Mental kea l th  
Metabolsm and Nutrition 
Musculoskeletal System 

F~gure9 

Multiple Subject 
Categories 

Ageing 
Allergy and Anaphylaxis 
Anesthesia and Analgesia 
Blood 
Cancer 
Cardiovascular System 
Deficiency Diseases and 

Nutrition 
Dental Research 
Digestive System 
Ecology and Environment 
Emotional and Psychiatric 

States 
Endocrine System 
Infectious Diseases 
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both methods the Nervous Systeln excludes nonneuro- 
logical problems and the sensory organs; the latter 
appears as an individual topic. The category of Basic 
Studies contains only those purely basic problen~s 
which cannot be regarded as  a par t  of more concise 
topics; basic studies of the digestive system, for  in- 
stance, are included within that system. 

This material is first examined through the single 
category system. By f a r  the greatest amount of funds 
has been contributed to studies of Cancer and Infec- 
tious Diseases. With the exception of 1946, Cancer 
has derived greater support from private than frotn 
government sources. Infectious Diseases were sup-
ported more liberally by government agencies. Table 
7 may be interpreted as illustrating five ranges of sup- 
port in accordance with the percentage of total funds. 
The first range, 18% to 20%, includes Cancer and 
Infectious Diseases; the second, 7% to 9%) is com- 
prised of the Cardiovascular System and General 
Medical Problems; the third, 3% to 6%, contains 
Metabolism and Nutrition, Mental Health, Basic 
Studies, and Public Health; the fourth, 1 %  to 376, 
is composed of the Nervous System, Blood, the Mus- 
culoskeletal System, the Endocrine System, Problems 
of Children, the Digestive System, Human Resources, 
and the Sensory Organs. The final range, less than 

170,embraces the Urogeiiital Systeln, Ageing, 1)Brital 
Problems, the Respiratory System, the Integumentary 
System, and Occupational Diseases. 

I f ,  however, we view the distribution in terms of 
dollars rather than percentages, i t  becomes a t  once 
obvious that Occupational Diseases, the Respiratory 
System, and the Integumentary System are the only 
ones to which less than a million dollars has been made 
available over the period. The Urogenital System, 
Problems of Human Resources, the Sensory Organs, 
Ageing, Dental Problems, and the Digestive System 
have received between 1 and 2 million dollars over 
the total period, whereas 2% to 4 million dollars has 
been made available fo r  studies in  the following 
fields: Musculoskeletal System, Nervous System, 
Blood, Problems of Children, and the Endocrine 
System. More than 4 million dollars has been allo- 
cated to Mental Health, Metabolism and Nutrition, 
Public Health, Basic Studies, General Medical Prob- 
lems, Infectious Diseases, Cancer, and the Cardio-
vascular System. Figs. 9-9f illustrate the distribu- 
tion of funds among these categories fo r  the total 
period and for  each fiscal year. 

A glance a t  the annual distribution will s h o ~  that 
funds for  most topics increased as  the total amount 
increased. I n  1948 a sharp rise in the support of 



- - 

cancer research is shown from both govern~uent and 
private sources. Increases in funds for the Cardio-
vascular System occurred in all years. Infectious Dis- 
ea$es have been liberally supported throughout the 
period. Metabolism and Nutrition shows a marked 
rise in 1948, but when i t  is remembered that in this 
year there was an increase of 100% in the total 
funds, i t  can scarcely be said that increased support 
for any field could result from more than additional 
available funds. The selection of topics for single 
s d j e c t  categories was made on the basis of the re-
search involved; fields which are not included have 
received little or no support. 

The amounts awarded the single categories for the 
total period and for each successive year are pre-
sented in Table 8, which also shows the percentages 
of the amounts within each category contributed by 
government and private sources. Fig. 10 presents the 
percentile distribution of funds from government 
among the single categories, and Fig. 11 presents 
information concerning funds from private sources. 

The subject analysis through the multiple category 
system, which now follows, is based upon a different 
approach to the data. At the expense of repetition i t  
must be restated that under this system funds are 
included in more than one major topic, but only once 
within each. Funds allocated for cancer of the diges- 
tive system, by way of illustration, are included with 
those for the digestive system as well as those for 
cancer. Accordingly, funds within a category may be 
added, but those attributed to two or more categories 

Figure 10 
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may not be combined. I n  the opinion of the authors, 
this system presents a more real picture of support 
of fields of research by including all problems with 
a reasonable relation to the subject, thereby elimi- 
naGng many of the arbitrary decisions inherent in 
the single category system. This material also differs 
from the single category analysis in that it deals 
with selected tapics and does not include the total 
body of the index. The topics chosen are believed 
to be those of greatest interest and most closely re- 
lated to the topios evolved through the single category 
system. The material deals in the main with major 
categories and touches only slightly upon the divi- 
sions within them. 

The multiple categories have also been grouped by 
levels of support, in this instance, to show progres- 
sion of support through the six-year period. Table 9 
presents not only the levels of support, but the order 
of magnitude of support of all topics which received, 
during any one year, $400,000 or more. It was not 
until 1948, whed Cancer received a little more than 
5 million dollars, that any area of research reached 
this level. I n  successive years, first, Infectious Dis- 
eases, second, Cardiovascular Research, and, last, 
Metabolic Studies were financed in amounts above 5 
million dollars. Venereal Diseases is the only group 
relatively well supported in 1946 and 1947 which 
received under $400,000 in 1951. 

There is no need to trace further the amount of 
support for each subject category through the suc-
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TABLE 8 

DISTRIBUTIONO F  FUNDSBY SINGLE SUBJECT CATEGORY 
(Percentage of Funds within Each Category from Government and Private Sources) 

Subject category 

Ageing 
Government 
Private 

Basic Studies 
Government 
Private 

Blood 
Government 
Private 

Csncer 
Government 
Private 

Cardiovascular System 
Government 
Private 

Problems of Children 
Government 
Private 

Dental Problems 
Government 
Private 

Digestive System 
Government 
Private 

Endocrine System 
Government 
Private 

General Medical Problems 
Government 
Private 

Human Resources 
Government 
Private 

Infectious Diseases 
Government 
Private 

Integumentary System 
Government 
Private 

Mental Eealth 
Government 
Private 

Metabolism and 
Nutrition 

Government 
Private 

Musculoskeletal System 
Government 
Private 

Nervous System 
Government 
Private 

Occupational Diseases 
Government 
Private 

Public Health 
Government 
Private 

Respiratory System 
Government 
Private 



-- 

TABLE 8-(Continued) 

DISTRIBUTIONOF FUNDSBY SINGLESUBJECTCATEGORY 
(Percentage of Funds within Each Category from Government and Private Sources) 

Subject category 2 % 5 8
$ 2 + 

z s d z F: 2 
4 

Sensory Organs 1,438,788 30,150 108,353 211,857 291,819 436,378 360,431 
Government 87 50 72 82 90 94 87 
Private 13 50 28 18 10 6 13 

Urogenital System 1,191170 8,580 78,200 135,923 805,998 340,615 434,314 
Government 78 0 24 68 79 85 85 
Private 22 100 76 32 21 15 15 

All Other 
Government 
Private 

G ~ A N D  135,044,125 4,307,441 10,254,340 21,457,747 33,130,118 33,000,870 32,893,609TOTALS 
Government 62 43 57 60 59 65 66 
Private 3 8 57 43 40 41 35 34 -

cessive years, but whereas only two areas of research Diseases, and the Cardiovascular System, with each 
were supported in the amount of a million or more in passing year.other types of research gain increased 
1946 or 1947, there were twelve areas supported in support, and there is a constantly widening spread 
this amount in 1948, fifteen in 1949 and 1950, and of funds among the various areas of medical investi- 
sixteen in 1951. gation. Our experience denionstrates conclusively that 

Although the greatest funds have consistently been it  is the rare project whose significance is confined 
assigned to studies concerned with Cancer, Infectious to a single field of research; consequently studies in 

I Figure 12 1 
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TABLE 9 

ORDER OF MAGNITUDE OF SUPPORT OF SELECTED MAJOR MULTIPLE CATEGORIES 

Dollars 
(in 

millions) 

Fiscal years 

1946 1947 1948 1949 1950 

5 and 
above 

Cancer Cancer 
Infectious Diseases 

Cancer 
Infectious Disease 
Cardiovascular Sys 

3-4.9 Infectious Diseases Infectious Diseases Nervous System 
Cardiovascular System 

Metabolism and 
Metabolic Diseas 

Nervous System 
Endocrine System 

1-2.9 Infectious Diseases Cardiovascular System Nervous System 
Metabolism and 

Metabolic Diseases 
Cardiovascular System 
Endocrine System 
Musculoskeletal System 
Problems of Children 
Deficiency Diseases 

and Nutrition 
Urogenital System 
Digestive System 
Injury and Shock 

Metabolism and 
Metabolic Diseases 

Musculoskeletal System 
Endocrine System 
Urogenital System 
Befesteney -Diseases-

and Nutrition 
Problems of Children 
Digestive System 
Blood 
Injury and Shock 
Eespiratory System 
Social Sciences 

Musculoskeletal Sy 
Urogenital System 
Deficiency Diseases 

and Nutrition 
Problems of Childr 
Digestive System-
Blood 
Injury and Shock 
Social Sciences 
Respiratory System 

0.4-0.9 Cancer 
Musculoskeletal 

System 
Nervous System 
Venereal Diseases 
Deficiency Diseases 

and Nutrition 

3 

Cancer 
Nervous System 
Metabolism and 

Metabolic Diseases 
Problems of Children 
Musculoskeletal System 
Urogenital System 
Deficiency Diseases 

and Nutrition 
Venereal Diseases 
Respiratory System 
Blood 
Injury and Shock 
Endocrine System 
Digestive System 
Ecology and 

Environment 

Social Sciences 
Blood 
Respiratory System 
Ecology and 

Environment 
Venereal Diseases 
Emotional and 

Psychiatric States 
Ageing 
Public Health 
Sanitary Engineering 

Emotional and 
Psychiatric States 

Ageing 
Ecology and 

Environment 
Venereal Diseases 
Sanitary Engineering 

Ageing 
Emotional and 

Psychiatric Stat 
Integumentary Sys 
Public Health 
Ecology and 

Environment 
Sanitary Engineer 
Sensory Organs 
Venereal Diseases 



Figure 120 
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the most heavily supported fields also contribute sub- 
stantially to knowledge in other fields. 

The amounts awarded the multiple subject cate-
gories during the total period and for each year con- 
cerned are presented in Figs. 12-12f. Particular dis- 
eases and conditions which received amounts of 1mil-
lion dollars or more throughout the period are shown 
in Table 10. Although cancer, as a disease, might 
logically belong to this group, it does not appear in 
the table. As a major category it comprises basic 
studies of such variety that direct comparison with 
subtopics of other categories is not possible. 

The exchange maintains detailed information on 
the distribution of funds within the major multiple 
categories, but this detail is of such volume that it 
does not lend itself to reproduction in a paper of 
this nature. The emphasis within some of the major 
categories with which we have been dealing is briefly 
outlined as follows. Within the Blood System, cancer, 
chiefly leukemia, and the anemias have each received 
more than 1million dollars of the 7 million total. I n  
Cancer, approximately half the 27 million dollars has 
been granted to studies concerned with carcinogenesis 
and therapy. I n  the Cardiovascular System, emphasis 
has been placed in the following order: arterio-
sclerosis and hypertension, heart disease, and rheu- 
matic conditions (which have merited a special topic). 

The Problems of Children embrace many studies of 
diseases which in the aggregate represent a fair per- 
centage r~f the funds, but which individually are rela- 
tively meagerly supported as compared to the sup- 
port of studies dealing with Mental Health of the 
Child or Pregnancy and the Newborn. Under the 
Digestive System, liver diseases, cancer, and enteric 
infections have received major support. Research on 
the Endocrine System falls into three groups: dis-
eases-of the endocrine system proper, which are not 
heavily supported, the role of the endocrines in 
cancer on which nearly 3 millions have been spent, 
and the role of .the endocrines in other diseases to 
which 9 millions have been awarded. 

Among the Infectious Diseases, poliomyelitis out-
ranks all others, with tuberculosis second, syphilis 
third, and malaria fourth. The single source of funds 
for research in poliomyelitis represents an outstand- 
ing example of the role of a nongovernment agency 
in accepting the whole support of a particular dis- 
ease. I n  the field of Metabolic Studies, metabolic dis- 
eases receive less emphasis than basic studies or the 
role of metabolism in other diseases. Diabetes, how- 
ever, has received such substantial support during the 
past several years that it is among those diseases sup- 
ported in amounts greater than 1million dollars. 

Within the Musculoskeletal System, basic research 

March 28, 1952 
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TABLE 10 

OF RESEARCH INSPECIFICAREAS SUPPORTED THE AMOUNTOF 1 MILLIONOR MORE 

Total amount Amounts by fiscal year 
-- -- - - - . ---

1946-51 1946 1947 1948 1949 1950 1951 

Poliomyelitis 7,331,865 646,186 491,918 746,667 1,513,183 1,769,027 6,609,304 

Government 

Private 


Arteriosclerosis and 
Hypertension


Government 

Private 


Kidney Diseases 

Government 

Private 


Heart Disease 
Government 
Private 

Rheumatic Conditions 
Government 
Private 

Tuberculosis 
Government 
Private 

Syphilis
Government 
Private 

Pregnancy and Newborn 

Private 
Liver Disease 

(Excluding cancer) 

Government 

Private 


Diabetes 
Government 
Private 

Malaria 
Government 
Private 

Enteric Infections 
Government 
Private 

Studies on the Eye 
Government 
Private 

Upper Respiratory 
Infections 


Government 

Private 


Arthritis and Degenerative 
Joint Diseases 


Government 

Private 


Mental Health of Children 
Government 
Private 

Anemias 
Government 
Private 

on bone and joint and studies on arthritis and degen- whereas all other respiratory diseases, including pul- 
erative joint diseases received the major support ;  monary tuberculosis, have been supported i n  the 
muscular atrophy and dystrophy were in second amount of 2.7 million. 
place, with fractures and bone surgery third. Para-  With the exception of the eye, the Sensory Organs 
lytic conditions are  f a r  in  the lead among studies of are poorly supported. Studies on the eye have had 
the Nervous System, with basic studies and convulsive nearly 66% of the total available f o r  all sensory 
disorders following in that order. organs. Within the Urogenital System, kidney disease 

Within the Respiratory System, great emphasis is of the first order of magnitude, with cancer in 
has been placed upon upper respiratory infections, second place. Venereal disease has not been included 
which have received approximately 1million dollars, within this system. 



The final approach to the multiple category mate- 
rial was the determination of the direction of research 
interest in the various regions. Fig. 13 illustrates this 
apportionment of funds. Only those research areas 
receiving the lowest support are  not represented in 
all regions. It would appear  that interest in every 
research field is nation-wide and that regional dis-
persion within categories follows closely that of total 
funds. 

The review of this body of data, probably the 
largest accumulation of its kind maintained on a 
current basis, represents the first major report of the 
Medical Sciences Information Exchange. The data 
are, we believe, sufficient to permit the following con- 
clusions : 

1. Increasing governmental support of medical re-
search has not diminished funds from private sources. 

2. Geographically, the support of medical research by 
government and private sources is widely distributed and 
is in conformance with research potential. 
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3. There is no evidence of unreasonable duplication of 
research support by government and private agencies. 
Each source contributes to a substantial number of insti- 
tutions not supported by the other, although there is 
mutual support of established institutions. 

4. Most grants are small; 68% are in amounts below 
$10,000. 

5. Support is widely distributed among inqestigators; 
75% of them have received, over the six-year period, 
amounts which fall below the $37,000 mean or, in other 
words, an average of less than $6,000 in any one year. 

6. The evidence shows that the annual grant system 
has provided continuity of support. At least 50% of all 
projects are receiving a minimum of three years of 
support. 

7. The support of medical research is distributed 
among a wide variety of subject fields. 

8. Our experience indicates that the extensive inter- 
relationships among the fields of research spread the in- 
flueace of the support of generously supplied areas well 
beyond the major fields of interest. 


