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PREFACE 

This is the seventh report of the Committee on National Needs for 
Biomedical and Behavioral Research Personnel pursuant to the request 
contained in the National Research Service Awards Act of 1974 CP.L. 
93-348 as amended). In that Act, Congress requested the National 
Academy of Sciences to conduct a continuing study of the nation's 
overall need for biomedical and behavioral research personnel, the 
subject areas in which such personnel are needed, and the kinds and 
extent of training that should be provided by the federal agencies 
authorized to provide National Research Service Awards--the National 
Institutes of Health (NIH), the Alcohol, Drug Abuse, and Mental Health 
Administration (ADNMSA), and the Division of Nursing, Health Resources 
and Services Administration (HRSA). The National Center for Health 
Services Research (NCHSR) was also authorized to provide National 
Research Service Awards in the Health Services Research Act of 1978 
(P.L. 95-623). 

In the previous six reports issued since 1975, the Committee has 
concluded that the federal programs for training in these fields 
should be reoriented to provide less stimulus to Ph.D. production and 
more support to postdoctoral training, especially in the clinical and 
behavioral sciences. Accordingly, the Committee has recommended that 
the agencies change the allocation of their training grant and 
fellowship awards from predominantly predoctoral training to 
predominantly postdoctoral. The Committee recommended this be done 
by: (1) holding the number of postdoctoral trainees in the basic 
biomedical fields constant at about the level that prevailed in 1975 
(3,200) while reducing the number of predoctoral trainees in the basic 
biomedical sciences to about 70 percent of the 1975 level: (2) revers­
ing the allocation of awards in the behavioral sciences from the 1975 
distribution which was 90 percent predoctoral, to one which is 30 
percent predoctoral and 70 percent postdoctoral1 (3) increasing the 
number of postdoctoral awards in the clinical sciences by about 10 
percent over the 1975 level: (4) expanding the existing training 
programs in the category of health services research and bringing the 
authority for training by the National Center for Health Services 
Research under the NRSA Act: and (5) providing support for 300 
trainees and fellows annually in the category of nursing research, 
with no more than 15 percent of these awards to be made at the 
postdoctoral level. 

In this seventh report we have extended the data base through 
1981-82 and made both short-term and long-term projections of supply 
and demand in these fields. The short-term projections help to assess 
demand in the academic sector through 1988 and therefore are most 
useful in determining the appropriate level of postdoctoral research 
training to be supplied by NRSA programs. The long-term projections 
extend into the 1990s when many graduate students in the mid-1980s 
will begin their careers as independent investigators. These 
projections therefore are more applicable to the determination of 
appropriate levels of predoctoral research training to be provided by 
NRSA programs. 

iii 
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Our recommendations in this report are directed to NRSA programs 
in FY 1985-87. Although we have made some adjustments to prior 
recommendations on the basis of our latest assessment of the supply/ 
demand situation that is likely to prevail in the second half of the 
1980s, we have not arrived at conclusions substantially different from 
those of past reports, e.g.: 

• The primary emphasis of NRSA programs should continue 
to be on postdoctoral rather than predoctoral training 
in most of the biomedical fields. 

• Training grants should continue to be the dominant 
mechanism of support--the institutional component of 
such grants provide badly needed support to 
departmental programs. 

• Clinical investigators are still in short supply and 
efforts to attract them to research careers should be 
continued. 

But medical school faculties are aging and unlikely to expand much 
during the next few years, and so a significant problem will soon 
become that of providing enough faculty positions to ensure an 
adequate flow of young clinical investigators into research careers. 
This is a problem that cannot be solved solely at the training level. 
It is more appropriately addressed by consideration of the level of 
research funds and other financial resources available to support 
faculty members and their research endeavors. If college enrollments 
decline as expected in the 1980s, compensating growth in the other 
sources of funds must occur in order to provide research opportunities 
for young scientists. 

Robert L. Bill, Ph.D. 
Chairman 

iv 
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t. Introduction and Summary 

We are concerned here about the qualitq of biomeflir.al 
ann behavioral research conducted in this countrq ani! 
the role that feflerallu supported research tr~ining 
p.lays in developing and ma .intaining it. Evidence 
about the qualitq of rese~rch ann the scientists who 
conduct it often becomes available onlu over a rather 
long period. Hence, we must be aware of the long-term 
effects of the training programs. We must also tru to 
anticipate future research oersonne1 needs in a 
quantitative sense. Thus a major part of this report 
is devoted to an assessment of the current ann 
projected supply of and demand for scientists in the 
biomedical and behavioral fields. 

Two fundamental principles underlie the work of this committee 
over the past 8 years: 

1. vigorous research activity is the key to continual progress 
in most scientific and technical fields and 

2. an adequate flow of well-trained new scientists is necessary 
to maintain the quality and vitality of research conducted in 
these fields. 

With these principles in mind, the Committee has attempted to 
respond to the task presented to the National Academy of Sciences 
(NAS) by Congress in the National Research Service Award (NRSA) Act of 
1974 (P.L. 93-348) and amendments. The NAS was asked to determine the 
nation's need for biomedical and behavioral research personnel and to 
assess the research training programs offered through the National 
Institutes of Health (NIH), the Alcohol, Drug Abuse, and Mental Health 
Administration (ADAMHA), and the Division of Nursing of the Health 
Resources and Services Administration (HRSA). 

In the previous six reports issued since 1975, the Committee has 
outlined its methodology, formulated conceptual models of how the 
market works in these fields, and developed analytical models that 
have proved useful in monitoring the system and making projections. 
In the process, we have compiled a substantial body of relevant data, 
most of which is presented in the Appendix. 

1 
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2 

The Committee has interpreted national needs primarily, but not 
exclusively, in terms of the number of positions expected to be 
available in both the academic and nonacademic sectors for doctorate­
level biomedical and behavioral investigators. The number of positions 
available reflects the market demand for scientists and depends on an 
array of economic, political, and sociological factors, one of the 
most important of which is the availability of funds to support 
research. We have attempted to define the appropriate level of 
training to be supplied by the above-mentioned federal agencies on the 
basis of projections of supply and demand, considerations of how the 
system works to produce trained researchers and teachers, and by 
examination of employment patterns and practices~ 

Although these short-term market projections have weighed heavily 
in our deliberations, we also have been influenced by a perception 
that training support contributes not only to the quantity of students 
entering a field, but also to the quality of the training environment 
and the competence of the program graduates. The immediate effect of 
training support for a field is to increase the number of students 
entering the field. In the longer term, the probable effect is to 
increase the quality of research. 

We believe that much of the recent progress made in biomedical 
research in this country can be traced to the strong federal 
commitment to research and training that emanated from the National 
Cancer Act of 1937 and subsequent legislation. That commitment has 
been instrumental in establishing a powerful and effective biomedical 
research enterprise based on a cooperative arrangement between the 
federal government, acting principally through the NIH, and the 
universities. This enterprise is a national resource that has 
provided this country with a superb base for health related services 
and technological leadership in many biomedical and behavioral 
fields. Developments during the past 30 years have transformed our 
knowledge and understanding of biology. Achievements of research in 
many disciplines during this period have led to new technologies 
contributing to a flood of discoveries in molecular biology, 
biochemistry, physiology, and medicine. 

Recombinant DNA technology, which makes possible the transfer of 
hereditary units from one species to another, represents a significant 
addition to the •new biology.• It permits, for example, bacteria to 
become •factories• that produce substances of biological and medical 
importance. It has already led to the synthetic production of human 
insulin, somatostatin, and growth hormone. The effectiveness of these 
substances in treating insulin-dependent diabetes and certain types of 
dwarfism is now undergoing clinical trial. Techniques for combining 
genes can also yield large quantities of pure antigen which in the 

1 For an extended discussion of the system by which biomedical and 
behavioral scientists are trained and absorbed into research 
positions, see Chapters 3 and 4 and also the 1981 Report of this 
Committee (NRC, 1975-81, pp. 10-15). 
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near future may be used to produce safer and more potent vaccines for 
immunization against specific infectious agents. 

Substantial progress has been achieved in understanding of the 
immune system. Scientists have uncovered genetic mechanisms that 
control the immune response to such invaders as cancer cells, 
transplanted organs, and environmental agents that cause allergies. 
Involved here is the discovery of the major histocompability complex 
(MCH). A region of this •super gene• appears to be the major 
regulator of the immune response to foreign substances or antigens. 
Disorders such as multiple sclerosis, juvenile diabetes mellitus, 
systemic lupus erythematosus, and myasthenia gravis may be associated 
with certain recognition antigens on the surface of cells--antigens 
located under the directions of MHC. Further knowledge of MHC can 
result in more effective means for supplementing natural resistance to 
these diseases, as well as better techniques for organ and tissue 
transplantation. 

Highly specific antibodies can now be produced in the laboratory 
through a procedure that consists of fusing in culture a myeloma cell 
with single lymphocytes from an immunized animal. The resulting 
hybridoma yields clones of lymphocytes that emit monoclonal antibodies 
which have the potential for development of specific vaccines, 
diagnostic tests, and treatments for many diseases. Recently, for 
example, investigators have used human lung cancer cells to immunize 
animals and then prepare monoclonal antibodies which can distinguish 
human tumor cells from normal cells. This technology makes possible 
the detection of cancer at a very early stage. Eventually, clinicians 
may be able to attach radioactive or chemotherapeutic agents to the 
antibodies and thereby kill cancer cells without harming surrounding 
healthy tissue. 

The detection and isolation of oncogenes has provided a new 
paradigm for cancer research. Oncogenes are dominant genetic elements 
whose expression within a normal cell leads to malignant trans­
formation. Some major questions remain to be answered. At what point 
in the processes leading to malignancy do oncogenes act? What are the 
functions of these oncogenes and by what mechanisms do they effect 
cell transformation? Knowledge of the metabolic pathways in which 
genes and their products interact could ultimately lead to the 
development of rational strategies for the treatment and prevention of 
malignant cells. 

The developments described above may be viewed as dividends on 
past federal investment in biomedical research and training. But it 
is critically important to recognize that the federal commitment to 
support biomedical research and training means that federal budget 
decisions have great impact on these activities, although other 
sources of funds are available to some extent. 

The rationale for government support of biomedical and behavioral 
research •derives from its responsibility for the general welfare to 
do that which is necessary whenever other mechanisms do not suffice• 
(NRC, 1975-81, 1979 Report, p. 19). Research training is a necessary 
and vital adjunct to the research program. The Committee's 
recommendations for research training have been formulated to promote 
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stability in the market for biomedical and behavioral research 
personnel, while preserving the quality of the training program and 
ensuring that adequate numbers of well-trained scientists are 
available to meet the nation's needs. 

PRIORITY FIELDS 

One of the most difficult components of the Committee's task has 
been that of determining the appropriate allocation of training grant 
and fellowship funds among fields. For purposes of this study, the 
biomedical and behavioral fields have been divided into five major 
categories as shown in the following table along with the distribution 
of National Research Service Awards made in the last 6 years and the 
Committee's recommended distribution through l987a 

Distribution of National Research Service Awards 

Categories Actual 1977-82 Recommended l982-87a 

l) Biomedical Sciences 56t 57t 
2) Behavioral Sciences lOt 9t 
3) Clinical Sciences 32t 30t 
4) Health Services Research lt 2t 
5) Nursing Research lt ~ 

lOOt lOOt 

aAwards in the short-term (3-month) training program for health 
profession students have been calculated at l/4 of a full-time 
equivalent award. An average of 1,600 such awards per year from 
1982-87 (400/yr. on an PTE basis) have been included in the clinical 
sciences in this table. 

Although the boundaries between these categories are not always 
clearly drawn in practice/ conceptually they define fairly distinct 
sets of problems. Each major category has been analyzed separately, 
and our recommendations have generally been directed to the allocation 
of training awards among these major categories. 

It has proven to be an especially difficult task to identify 
priority fields within each major category. The Committee has in the 
past identified certain fields such as biostatistics, biomathematics, 
epidemiology, toxicology, environmental health, and the clinical 
sciences as meriting high priority for training support. However, we 

2 See Appendix Table DS for the taxonomy used to define the 
categories. 
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have refrained from being more specific because basic research is such 
a fluid and unpredictable activity. We have found no way of accu­
rately predicting precisely where and when the important scientific 
developments will occur and we have no recent data to indicate that 
some or all of the earlier conclusions are still valid. The 
Committee's position is that the peer review system continues to 
provide the best available method for distributing training funds 
within the general guidelines we recommend. Those guidelines are 
based on the informed judgment of the panelists and Committee members, 
who have considerable experience relevant to the task and who have 
reviewed extensive analyses of the current and projected market for 
scientists in each area and other relevant information. 

SUMMARY OF CURRENT OUTLOOK 

In previous reports the Committee has called attention to the 
sustained growth in the number of biomedical Ph.D.s occupying 
postdoctoral positions. Although a period of postdoctoral training 
has long been a traditional and accepted phase in a bioscientist's 
career, the build-up of the postdoctoral pool was viewed as an 
indication that the supply of biomedical scientists was growing faster 
than the number of positions requiring their skills. Indeed, more 
than 40 percent of the biomedical postdoctoral trainees who received 
their doctorate degree between 1971 and 1975 reported that they 
remained in postdoctoral status longer than they might otherwise have 
done because they could not secure a more permanent position (NRC, 
1975-81, 1977 Report, Vol 2, p. 31). 

There now are some indications that the postdoctoral pool of bio­
scientists may soon level off. Most important, the number of 
bioscience graduate students has begun to drop, and this is likely to 
result in fewer Ph.D.s produced and fewer of them entering the 
postdoctoral pool. There has been very little growth in biomedical 
Ph.D. production since 1972. 

The Committee has expressed concern about the lack of interest in 
research careers on the part of young physicians. The sustained 
expansion of clinical faculties in medical schools since the early 
1960s has contributed to the demand for clinical investigators, and 
the growing number of unfilled positions is evidence of need. In 
1981, the Association of American Medical Colleges (AAMC) reported to 
the Committee that only about 21 percent of individuals newly hired to 
fill vacancies on clinical faculties at medical schools were 
physicians with some postdoctoral research training (NRC, 1975-81, 
1981 Report, p. 2). There is an increasing tendency to rely on 
practice income generated by medical school faculty members to bolster 
medical school and departmental budgets. This growing dependence 
tends to detract from faculty members' commitments to clinical 
investigation. To the extent that faculty members must help support 
their salaries and expenses through clinical practice, the research 
effort is weakened. 
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Problems in our health care system are increasing while funds for 
health services research and training are being sharply reduced. 
There is likely to be additional pressure on federal agencies to 
stress mission-oriented research and cost containment over other 
issues of long range importance in the system. 

The number of nurses with doctoral degrees in biomedical and 
behavioral fields is increasing but only about 7 percent of these 
individuals reported research as a major activity in 1980. There is 
as yet no solid core of qualified investigators in the area of nursing 
research. 

In the behavioral sciences, the clinical fields are flourishing as 
opportunities for careers as counselors and therapists have become 
more attractive. Coverage of these services by health insurance plans 
has spread in recent years. But most behavioral science research is 
performed by nonclinical behavioral scientists, and enrollments as 
well as Ph.D. production in the nonclinical fields are declining. 

Only a few years ago most observers were projecting that Ph.D. 
production would continue to increase until the early 1980s (Cartter, 
19761 NSF, 1975). The flattening out of the Ph.D. production curves 
since the the early 1970's is a rather surprising event, one that 
promises to produce more short-term balance in the market for Ph.D.s 
than was earlier thought possible. 

However, the demographic patterns that are emerging present 
another set of problems. Perhaps the most serious is that biomedical, 
clinical, and behavioral science faculties at colleges and universities 
are not likely to expand at all for the rest of this decade. This 
means fewer opportunities for research careers for young scientists in 
these fields. Persons born during the baby boom that occurred roughly 
between 1946 and 1965 are now largely past the prime college age 
years, so enrollments in higher education are expected to decline 
steadily for the next 10 or 12 years. Faculty size is determined 
partly by enrollments and partly by the availability of R and D funds. 
In the biomedical fields, we expect the latter to grow at modest real 
rates of about 2 percent annually for the next few years. But this 
probably will not be enough to offset the drop in revenues resulting 
from declining enrollments. Hence, faculties will not grow and aca­
demic vacancies will occur mainly by attrition. Consequently, young 
researchers will find it difficult in these circumstances to begin 
their careers as independent investigators. Without adequate numbers 
of young investigators, who typically are highly innovative and crea­
tive, where will the new ideas for advances in basic research come 
from? Should progress in research be tied so closely to demographic 
cycles? What policies can be invoked now that would tend to mitigate 
the imbalances between supply and demand caused by the cyclical 
demographic and social changes? How can this country's competitive 
advantage in technological areas such as the new biotechnology be 
maintained? 

In our view, these problems are most likely to be solved by 
greater expenditure of funds to support research. However, this 
Committee has been asked to determine the nation's need for biomedical 
and behavioral research personnel, and we have interpreted that task 
as one of estimating the number of positions that are likely to be 
available under realistic conditions. A market-based approach such as 
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this is only one of several possible approaches that could be taken to 
estimate national personnel needs. One alternative approach would 
base personnel needs on a projected level of research expenditures 
somehow tied to total health care costs. But this approach also has 
problems, e.g., what will health care costs be in 5 years and what is 
an appropriate ratio of research expenditures to health care costs? 
No mJtter what criterion is used, there is always a danger that some 
unforeseen development will negate the assumptions on which 
projections are made and will lead to market imbalances--either 
shortages or surpluses--and a misallocation of resources. There is no 
known protection against that event. The training recommendations 
described below have been formulated on the basis of our best judgment 
as to what the demand for these scientists is most likely to be, given 
the demographic trends, the most likely future levels of research 
funds, and the financial conditions of our colleges and universities. 

RECOMMENDATIONS 

We direct the following recommendations concerning the level and 
distribution of National Research Service Awards to fiscal years 
1985-87. The analyses, background, and discussion leading to these 
recommendations may be found in succeeding chapters of this report. 

Clinical Sciences 

1. The number of postdoctoral research training positions in the 
clinical sciences should be about 2,600 per year from 1985 through 
1987, and the number of physicians receiving research training 
should be increased from the current level of less than 2,000 to 
about 2,200, or 85 percent of these postdoctoral positions. 

2. The training grant is the most appropriate mechanism for post­
doctoral training of physicians, most of whom have no prior 
research experience. At least 85 percent of the clinical science 
training positions should be on training grants, the remainder on 
fellowships. 

3. One of the most effective mechanisms for training physician­
scientists is the Medical Scientist Training Program (MSTP) 
administered by the National Institute of General Medical Sciences 
(NIGMS). The costs of MSTP as a share of total NIGHS funds for 
predoctoral training have been increasing steadily. To ensure an 
appropriate balance, we therefore recommend that MSTP's share over 
the near future not exceed 25 percent of NIGMS predoctoral 
training funds with a target goal of approximately 725 trainees. 
We believe this can be accomplished without loss in quality by 
introducing administrative changes, such as the recently adopted 
limitation on length of MSTP support for an individual trainee (6 
years). Other modifications now under consideration by the agency 
have a potential for increasing output per MSTP dollar. 
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4. We endorse the program of institutional grants that provides up to 
3 months research training for health professions students without 
incurring the payback provision, and reco.mend that it be 
continued. If possible, the stipends should be raised to a level 
which is competitive with other opportunities of these students 
for summer earnings. 

Basic Biomedical Sciences 

1. Predoctoral training in these fields should be supported at a 
level of about 4,250 trainees per year. 

2. Postdoctoral training in the basic biomedical sciences should 
continue to support about 3,200 fellows per year. 

Behavioral Sciences 

1. In view of the rapidly developing movement away froa the research 
fields and into the more clinical fields of the behavioral 
sciences, the Committee recommends that research training support 
not be further eroded. The number of predoctoral awards in the 
behavioral sciences should be maintained at the 1981 level--about 
650 per year. 

2. The development of postdoctoral training programs should be 
encouraged by gradually increasing the number of postdoctoral 
research training awards from the 1981 level of about 350 to 540 
by 1987. 

3. About 80 percent of the behavioral science awards should be 
traineeships and 20 percent should be fellowships. 

Health Services Research 

1. We recommend that 330 trainees and fellows be supported annually 
in the catgory of health services research. 

2. Earlier efforts by the Committee and others to develop adequate 
data on health services research personnel and training should be 
supplemented by further investigations. The Institute of Medicine 
should convene a meeting of interested parties to review the 
status of university-related centers for health services research 
and to outline a plan for collecting additional data on potential 
demand for investigators in this field. 

Nursing Research 

1. The number of training awards in nursing research should be about 
300 per year. 

2. A maximum of 15 percent of these awards should be at the post­
doctoral level. 
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TRAINING DATA 

To give perspective to the resources devoted to training by the 
NIB, ADAMBA, and BRSA, we present below the training budgets as a 
percentage of research expenditures by these agencies over the past 10 
years. Training expenditures declined from almost 18 percent of 
research expenditures in 1971 to 7 percent in 1981. This results from 
a steady 4 percent per year increase in research expenditures and a 5 
percent per year decrease in training expenditures over this period 
after adjusting for inflation. 

Training Expenditures as a 
Percent of Research Expenditures 

1971 17.7\ 
1972 15.1\ 
1973 10.4\ 
1974 12.9\ 
1975 10.5\ 
1976 7.7\ 
1977 7.4\ 
1978 7.4\ 
1979 6.4\ 
1980 7.3\ 
1981 7.0\ 

SOURCE a See Appendix Table D4. 

Nevertheless, the current number of trainees is in fact quite 
close to that recommended by this Committee. The point is that large 
adjustments in training programs have been occurring right along-­
correctly, we think--in view of the ample number of biomedical and 
behavioral Ph.D.s being produced annually and serving in postdoctoral 
positions. A transition has been made from a period of high training 
levels to one of modest levels. What is needed now is not a huge 
infusion of funds for training but rather a reasonably stable program 
geared to preserving the long-term quality of research. 

By definition, there will always be a shortage of the best people, 
and it is in the sense of ensuring the availability of some minimum 
number of very good people for careers in biomedical and behavioral 
research that NRSA programs are most useful. 

NATIONAL RESEARCH SERVICE AWARDS 
FOR 1981 AND 1982 

In 1981 NIH/ADAMBA/BRSA made 13,325 awards under the NRSA program-­
a slight increase over the 13,191 made in 1980. In 1982 the number of 
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awards dropped to 12,907. The awards were distributed among the 
fields as follows: 

1981 .ill! 

Biomedical Sciences: 52.4t 55.6t 
Behavioral Sciencesa 8.ot 7.5t 
Clinical Sciencesa!l 38.5t 35.8t 
Nursing Research: l.U l.U 

100 .ot lOO.Ot 

!!Awards in the short-term training program for health 
professions students were counted as 1/4 of a full-ttme 
equivalent award. 

These distributions reflect an increased emphasis on the clinical 
fields and away from the biomedical sciences and health services 
research, compared to recent years. This shift occurred in part 
because ADAMBA revised its classification of research training awards 
in 1981. This change resulted in 114 additional awards in the 
clinical sciences, up from none in 1980, and the elimination of any 
awards in health services research. 

Another reason for the increase in clinical sciences is that 
awards in the short-term (3 months) training program for health 
professions students increased from 911 in 1980 to 1,275 in 1981 and 
1,339 in 1982. 

Despite the apparent increase in training awards in the clinical 
sciences category, the number of physicians and other health 
professionals participating in the research training program was less 
than 2,000 out of the nearly 2,800 clinical science postdoctoral 
awards made by the NIB in 1981~ The remaining awards went to 
Ph.D.s. 

The following tables show the 1981 and 1982 research training 
awards made by the NIB, ADAMBA, and HRSA under the NRSA program, and 
the Committee's recommendations for 1985-87. Cost estimates for the 
recommended programs are also provided. 

Training grant awards are defined as the number of predoctoral or 
postdoctoral training positions to be made available on the grant. 
The number of awards is generally quite close, but not exactly equal 
to the number of individuals trained, since some training grant awards 
may provide support to more than one trainee during the year. 

' Special tabulation prepared by the Statistics and Analysis Branch, 
Division of Research Grants, NIB. October 7, 1982. 
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TABLE 1.1 Aggregated Nwnbers ofNIH/ADAMHA/HRSA Traineeship and Fellowship Awards 
for FY 1981 and FY 1982° 

lOTAL 
ALL Biomedical Behavioral Oinical Nursing 
FIELDS Sciences Sciences Sciences Research 

FY 1981 lOTAL 13,325 6,482 988 5,723 132 
Predoctoral 7,264 3,708 639 2,791 126 
Postdoctoral 6,061 2,774 349 2,932 6 

Trainees 11,430 5,047 861 5,506 16 
Predoctoral 7,043 3,656 588 2,787 12 
Postdoctoral 4,387 1,391 273 2,719 4 

Fellows 1,895 1,435 127 217 116 
Predoctoral 221 52 51 4 114 
Postdoctoral 1,674 1,383 76 213 2 

FY 1982 lOTAL 12,907 6,608 896 5,270 133 
Predoctoral 6,989 3,673 516 2,669 131 
Postdoctoral 5,918 2,935 380 2,601 2 

Trainees 11,097 5,202 781 5,101 13 
Predoctoral 6,784 3,620 484 2,667 13 
Postdoctoral 4,313 1,582 297 2,434 0 

Fellows 1,810 1,406 115 169 120 
Predoctoral 205 53 32 2 118 
Postdoctoral 1,605 1,353 83 167 2 

0 These are total numbers of awards for traineeships and fellowships. Data on the number of new starts for FY 1981 and 
FY 1982 are not available. See Tables 1.2 and 1.3. 

SOURCES: Office of the Administrator, ADAMHA {5/25/82 and 6/6/83); Division of Nursing, HRSA {4/9/81 and 1 0/1/82); 
Division of Research Grants, NIH {9/22/82 and 7/12/83). 
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TABLE 1.2 NIH Traineeship and Fellowship Awards for FY 1981 and FY 19824 

Biomedical Sciences 

Community Oinical Sciences 

TOTAL Total Basic Math, Physics, and EpidemioiOf!Y Total Medical Other Short· 
All Biomedical Biomedical Engineering, Environmental and Behavioral Oinical Scientist Oinical Term Nursinr; 
FIELDS Sciences Sciences Other Health Biostatistics Sciences Sciences Program Sciences Trainees Researchb 

FY 1981 TOTAL 11,902 5,963 5,574 104 51 234 198 5,609 105 3,629 1,215 132 
Predoctoral 6,456 3,473 3,268 17 27 161 liS 2,742 105 861 1,176 126 
Postdoctoral 5,446 2,490 2,306 87 24 73 83 2,867 0 2,768 99 6 

Trainees 10,212 4,624 4,320 28 51 225 164 5,408 105 3,428 1,215 16 
Predoctoral 6,322 3,453 3,249 16 27 161 liS 2,742 105 861 1,176 12 
Postdoctoral 3,890 1,171 1,071 12 24 64 49 2,666 0 2,561 99 4 .... 

N 

Fellows 1,690 1,339 1,254 76 0 9 34 201 0 201 0 ll6 
Predoctoral 134 20 19 1 0 0 0 0 0 0 0 114 
Postdoctoral 1,556 1,319 1,235 15 0 9 34 201 0 201 0 2 

FY 1982 TOTAL 11,661 6,122 5,185 89 32 216 248 5,158 676 3,143 1,339 133 
Predoctoral 6,337 3,461 3,285 21 17 138 128 2,617 676 678 1,263 131 
Postdoctoral 5,324 2,661 2,500 68 IS 78 120 2,541 0 2,465 76 2 

Trainees 10,002 4,793 4,525 25 31 212 197 4,999 616 2,984 1,339 13 
Predoctoral 6,195 3,437 3,265 18 16 138 128 2,617 676 678 1,263 13 
Postdoctoral 3,807 1,356 1,260 7 IS 74 69 2,382 0 2,306 76 0 

Fellows 1,659 1,329 1,260 64 1 4 51 159 0 159 0 120 
Predoctoral 142 24 20 3 I 0 0 0 0 0 0 118 
Postdoctoral 1.517 1,305 1,240 61 0 4 Sl 159 0 159 0 2 

"These are total numbers of awards for traineeships and fellowships. Data on the number of new starts for FY 1981 and FY 1982 are not available. 
bMost of the awards in Nuning Research are from the Division of Nursing, HRSA. FiiUJ'eS for FY 1981 also include 8 predoctoraltrainee awards and I predoctoral fellowship award from the NIH. Fiaures for 
FY 1982 includes 13 predoctoral trainee awards from the NIH. 

SOURCE: Division of Nursing, HRSA (4/9/81 and 10/1/82); Division of Research Grants, NIH (9/22/82 and 7/12/83). 
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TABLE 1.3 ADAMHA Traineeship and Fellowship Awards for FY 1981 and FY 1982a 

Biomedical Sciences 

TOTAL Total Epidemiology 
ALL Biomedical Biological and Behavioral Oinical 
FIELDS Sciences Sciences Biostatistics Sciences Sciencesb 

FY 1981 TOTAL 1,423 519 398 121 790 114 
Predoctoral 808 235 158 77 524 49 
Postdoctoral 615 284 240 44 266 65 

Trainees 1,218 423 308 115 697 98 
Predoctoral 721 203 127 76 473 45 
Postdoctoral 497 220 181 39 224 53 

Fellows 205 96 90 6 93 16 
Predoctoral 87 32 31 1 51 4 
Postdoctoral 118 64 59 5 42 12 

FY 1982 TOTAL 1,246 486 365 121 648 112 
Predoctoral 652 212 139 73 388 52 
Postdoctoral 594 274 226 48 260 60 

Trainees 1,095 409 292 117 584 102 
Predoctoral 589 183 110 73 356 so 
Postdoctoral 506 226 182 44 228 52 

Fellows 151 77 73 4 64 10 
Predoctoral 63 29 29 0 32 2 
Postdoctoral 88 48 44 4 32 8 

0 These are total numbers of awards for traineeships and fellowships. Data on the number of new starts for FY 1981 and 
FY 1982 are not available. 
bEffective FY 1981, ADAMHA has been using a different system for classifying their trainees and fellows. In prior years, 
ADAMHA reported training in Health Services Research but none in Oinical Sciences. 

SOURCE: Office of the Administrator, ADAMHA (5/25/82 and 6/6/83). 
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TABLE 1.4 Committee Recommendations for NIH/ ADAMHA/HRSA Predoctoral and Postdoctoral 
Traineeship and Fellowship Awards for FY 1985-87a 

TOTAL Basic Behavioral Qinical Sciences Health Nursing 
ALL Biomedical Sc:iencesc 

Other Services Retearch 
FIELDS Sciencesb 

Medical Qinical Research 

Fiscal Scientist Science 
Year Type of Program Program Programs 

1985 TOTAL Total 12,495 7,450 1,090 125 2,600 330 300 
Pre doc. 6,070 4,250 650 725 d 190 25S 
Postdoc. 6,425 3,200 440 0 2,600 140 4S 

Trainees Total 8,475 4,2SO 895 725 2,230 250 12S 
Pre doc. S,1SS 4,250 535 12S d 140 lOS 
Postdoc. 2,720 0 360 0 2,230 110 20 

Fellows Total 4,020 3,200 195 0 370 80 17S 
Predoc. 315 0 115 0 0 so ISO 
Postdoc. 3,705 3,200 80 0 370 30 25 

1986 TOTAL Total 12,545 7,4SO 1,140 125 2,600 330 300 
Predoc. 6,070 4,250 650 125 d 190 255 
Postdoc. 6,475 3,200 490 0 2,600 140 45 

Trainees Total 8,515 4,250 935 125 2,230 250 125 
Pre doc. S,1SS 4,250 535 12S d 140 105 
Postdoc. 2,760 0 400 0 2,230 110 20 

Fellows Total 4,030 3,200 205 0 370 80 175 
Pre doc. 315 0 llS 0 0 so 150 
Postdoc. 3,715 3,200 90 0 370 30 25 

1987 TOTAL Total 12,595 7,450 1,190 725 2,600 330 300 
Predoc. 6,070 4,250 650 725 d 190 255 
Postdoc. 6,525 3,200 540 0 2,600 140 45 

Trainees Total 8,560 4,250 980 725 2,230 250 125 
Pre doc. 5,155 4,250 535 725 d 140 105 
Postdoc. 2,805 0 445 0 2,230 110 20 

Fellows Total 4,035 3,200 210 0 370 80 175 
Predoc. 315 0 115 0 0 so 150 
Postdoc. 3,720 3,200 95 0 370 30 25 

0 These are total numbers of recommended awards. See Table 1.1 for number of actual awards made in FY 1981 and FY 1982. 
The number of new starts in any given year is sensitive to fluctuations in the funding level and thus oscillates more rapidly than 
does the total number of awardees. 
bRecommendations for biostatistics, epidemiology, community and environmental health, and other training fields not specifi-
cally shown in this table are included here. 
CThe aUocation of awards in the behavioral science r.elds between traineeships and fellowships is based on the distribution that 
prevailed in FY 1976, i.e., 82% traineeships, 18% feUowships. 
dA program of short-term research training (3 months) for health professions students during summer and off.quarten was au-
thorized in 1978. The Committee has endorsed this program in principle but makes no recommendations for the number of 
students to be supported under it. The 1978 amendments to the NRSA Act authorized expenditures for this program of up to 
4% of appropriated training funds. In FY 1982 1,339 trainees were awarded stipends. 
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TABLE 1.5 Estimated Cost of Recommended NIH/ADAMHA/HRSA Training Programs for FY 1985-87 
(millions of doUars)0 

Type of TOTAL Biomedical Behavioral Oinical Sciences Health Nursing 

Fiscal Program ALL Sciences Sciences Short-Term Services Research 

Year FIELDS Total MSTP Trainingb Other Research 

1985 TOTAL 202.7 107.5 18.2 68.0 10.8 2.1 55 .1 5.1 3.9 

Trainees 131.1 49.6 15.2 60.6 10.8 2.1 47.7 4.0 1.7 
Fellows 71.6 51.9 3.0 7.4 7.4 1.0 2.2 

Pre doc. 77.1 49.6 9.4 12.9 10.8 2.1 2.2 3.0 
Portdoc. 125.6 57.9 8.8 55.1 55.1 2.9 0.9 

1986 TOTAL 205.9 108.5 20.0 68.4 11.1 2.1 55 .2 5.1 3.9 

Trainees 134.0 50.6 16.7 61.0 11.1 2.1 47.8 4.0 1.7 
Fellows 71.9 51.9 3.3 7.4 7.4 1.1 2.2 

Predoc. 78.6 50.6 9.6 13.2 ll.1 2.1 2.2 3.0 
Port doc. 127.3 57.9 10.4 55.2 55.2 2.9 0.9 

1987 TOTAL 209.4 109.5 21.9 68.8 11.4 2.1 55 .3 5.2 4.0 

Trainees 137.0 51.6 18.3 61.4 11.4 2.1 47.9 4.0 1.7 
Fellows 72.4 51.9 3.6 7.4 7.4 1.2 2.3 

Pre doc. 80.4 51.6 9.9 13.5 JJ.4 2.1 2.3 3.1 
Portdoc. 129.0 57.9 12.0 55.3 55.3 2.9 0.9 

acalculations were based on 1982 average cost figures derived from NIH data and assumed the following: 1) a 5% increase in stipends 
for FY 1983, held constant for later years; 2) a 5% per year increase in tuition; and 3) a reduction in institutional costs to a maximum 
per year of S 1,500 for predoctoral trainees and fellows, $2,500 for postdoctoral trainees, and $3,000 for postdoctoral fellows. The sti-
pend increase and the reduction in institutional allowances are regulations that became effective in FY 1983. 
bEstimate assumes 1,200 trainees. 

ESTIMATED TRAINING COSTS PER AWARD IN FY 1982 (dollars) 

Predoctoral Postdoctoral 

Oinical Sciences 

Behav- Short- Health Behav- Health 
Biomed. ioral Term Services Nursing Biomed. ioral Oinical Services Nursing 

FY 1982 Sci. Sci. MSTP Training Research Research Sci. Sci. Sci. Research Research 

Trainees 11,613 13,602 13,776 1,699 11.613 11,613 20,596 21,953 20,987 20,596 20,596 
Fellows 11 ,613 13,602 11,613 11 ,613 17,321 18,535 19,263 17,321 17,321 
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ADDENDUM 

It has been the Ca.aittee•s practice following the publication of 
its reports to hold a meeting at which interested persons can present 
their reactions and coaaents to the Ca.aittee. The last report was 
issued in 1981 and a public -.eting was held in 1982. A nuaber of 
significant points were aade which we feel deserve .ention and further 
consideration. The -.eting is su-.arized below. 

PUBLIC MEETING, JUNE 2, 1982 

Following the publication of the Committee's 1981 Report, a public 
meeting was held on June 2, 1982, to receive coaaents from the scien­
tific oo.aunity. Twelve speakers representing a variety of organiza­
tions made brief statements about different aspects of the report to 
the Ca.mittee and an audience of about 100 persons. The list of 
speakers in order of appearance and their affiliations are as follows: 

Gerald D. Shockaan 
James Ferguson Jr. 
Frank G. Standaert 
Robert w. Krauss 

Th011as Kennedy 
James M. Jones 
Ora Strickland 
Michael s. Pallak 
Morti.er Appley 
Edward J. Callahan 
Martha Pitel 
Mitzi Duxbury 

Aaerican Society for Microbiology 
University of Pennsylvania SChool of Medicine 
Georgetown University 
Federation of Aaerican Societies for 
Experiaental Biology 
Association of Aaerican Medical Colleges 
Minority Fellowship Program Director 
Aaerican Nurses• Association 
Aaerican Psychological Association 
Clark University 
West Virginia University Medical Center 
American Association of Colleges of Nursing 
University of Minnesota School of Nursing 

Copies of prepared remarks from several of the speakers are avail­
able upon request to the Ccmaittee. some of the major points •de by 
the speakers at the .eeting are summarized below: 

1. The Comaittee •Y have overlooked a growing demand for 
certain types of bioscientist& outside the academic 
sector, especially in the new biotechnology industry. 
The Committee's estiaate of about 1,000 positions per 
year opening up for biomedical Ph.D.s in industry is 
probably too conservative. 

2. The role of the M.D. in basic research should be 
examined and encouraged. Medical students are often 
insulated froa basic research and researcher role 
models. 
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3. Data from the placement service of the Federation of 
American Societies for Experimental Biology (FASEB) 
show a stable number of job applicants and employers. 
There is no evidence in these data that an oversupply 
of bioscientist& exists. 

4. Identifying physician scientists and enumerating them 
remains a critical problem because of the absence of 
any certification process. An accurate assessment of 
supply or demand cannot be made without an accurate 
count of physician scientists. 

5. At least 85 percent of funds for training minority 
students should be used at the predoctoral level. 

6. The Committee is urged to reconsider its recommenda­
tion for training in the behavioral sciences that 
drastically shifts the emphasis to postdoctoral 
training. Although it is recognized that the need for 
postdoctoral training is growing in some behavioral 
subfields, the magnitude of the recommended shift is 
unrealistic. The decline in predoctoral support by 
the agencies has been devastating. There is no 
objection to increasing research training at the 
postdoctoral level, but it should not be at the 
expense of predoctoral training support. 

7. The Committee should extend its horizons beyond the 
short-term analysis it has traditionally employed. A 
longer-term view is necessary because scientists 
needed in the 1990s are already in training. We need 
to know what the situation will be in the 1990s when 
many people trained in the 1960s will be retiring. 

8. Nursing research includes many more areas than health 
services research and should not be combined with it 
in the report. The Committee's support for Nursing 
Research Emphasis Grants is to be commended. Although 
progress has been made in providing training in the 
area of nursing research, we still lack a substantial 
nucleus of nurse researchers as principal investigators 
engaged in nursing research programs. 

The Committee acknowledges these comments and appreciates the 
constructive manner in which they were presented. The suggestions 
have been given careful consideration in our deliberations and those 
of the Panels. While perhaps not all of them are reflected in this 
report to everyone's satisfaction, the comments are highly valued by 
our members as representing important points of view on these 
difficult issues. 
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2. Clinical Sciences 

As of 1982, the market opportunities for clinical 
investigators continued to be favorable, with medical 
school faculties still growing and providing places 
for young scientists interested in research careers. 
The immediate problem remains one of recruiting 
physicians to undertake research training. In the 
longer term our projections indicate that the 
situation is likely to undergo appreciable change. 
With the possibility of a physician surplus 
developing, the number of medical schools will stop 
increasing, enrollments will stabilize or decline, and 
faculty growth will be slower, thereb~ reducing the 
number of positions available for new entrants into 
the clinical investigator pool. At the same time, 
greater financial uncertaint~ in medical schools is 
likely to aggravate the long-standing difficult~ of 
attracting and retaining high-qualit~ clinical 
investigators. The problem appears to be related more 
to the difficulty of obtaining funds for research than 
to the availabilit~ of training positions. Despite 
reduced employment opportunities, however, shortaqe~ 
of clinical investigators are likely to persist for 
the next few ~ears. 

INTRODUCTION AND OVERVIEW 

Clinical investigation, as defined by the Committee, includes 
research on patients, on samples derived from patients as part of a 
study on the causes, mechanisms, diagnosis, treatment, prevention, and 
control of disease, or on animal studies by scientists identifiable as 
clinical investigators on the basis of their other work. Clinical 
investigation is generally performed in academic health centers. In 
that environment collaboration with basic scientists is facilitated, 
appropriate resources for human studies are available, and multi­
disciplinary teams are at hand to provide skills needed for comparative 
assessment of old and new methods. Accordingly, the Committee's 
assessment of demand for clinical investigators is focused on the 

18 
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medical school sector. The latest data on medical school enrollment, 
as well as faculty professional fee income, and clinical R and D 
expenditurei in constant 1972 dollars, suggest that this market 
continued through 1982 to exhibit a relatively strong demand for 
clinical investigators (Table 2.1). Highlights of the new data 
presented in Table 2.1 are as follows: 

• demand for faculty in clinical departments continued to 
be strong 

• clinical R and D expenditures rebounded sharply in 1980 
after a decline in 1979, but have fallen back since then 

• professional fee income continues to be one of the 
fastest growing revenue items in medical schools, and 
now far exceeds the level of clinical R and D 
expenditures 

• the number of physicians applying for NIH research 
grants has increased in the last 5 years, but the number 
of grants awarded on behalf of M.D. principal 
investigators has not changed appreciably. 

A point of particular interest in the most recent (1982) data is 
the finding that the number of full-time facultY in clinical 

1 Clinical R and D expenditures are estimated by applying a 
correction factor to total R and D expenditures reported by the 
Association of American Medical Colleges. The correction factor for 
any year is the proportion of total NIH obligations that goes to 
support clinical research, using NIH's Central Scientific 
Classification System as the basis for characterizing individual 
research grants. Financial data are given in constant 1972 dollars 
unless noted otherwise. 

2 Faculty in this report means academically employed, regardless of 
tenure status or rank. In a medical school, full-time faculty refers 
to faculty whose salary is paid either in full or in part by the 
medical school or its affiliated institutions and hospitals. Included 
are faculty on both strict and geographic full-time. Strict full-time 
medical school faculty are those who receive their entire professional 
income as a fixed annual amount from funds controlled by the medical 
school or its parent institution, who devote their full ti~ to 
programs of the medical school, and whose professional activities are 
under the direct auspices and control of the medical school. 

Geographic full-time medical school faculty are those who receive a 
guaranteed base salary, all or most of which is paid from funds 
controlled by the medical school, but who may earn income from 
professional activities, who conduct all of their professional 
activities in the institution paying the base salary, and whose 
professional activities are under the direct auspices and control of 
the medical school. 
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TABLE 2.1 Current Trends in Supply/Demand lndicaton in the Oinical Sciences 

Annual Average Annual 
Growth Rate Latest Otange from 

Fiscal Year from 1975 to Annual 197S to 
197S 1976 1977 1978 1979 1980 1981 1982 Latest Year Otange Latest Year 

I. SUPPLY INDICATORS (New Entrants): 

a. Professional doctorates participating 
in NIH training grants and fellowshipsa 2,884 1,97rf 1,927 1,981 2,00S 2,172 1,961 n/a -6.2% -9.7% -IS4 

b. M.D. degrees awarded 12,716 13,634 13,614 14,391 14,966 15,135 1S,673 1S,98S 3.3% 2.0% 467 

2. DEMAND INDICATORS: 

a. Expenditures for clinical R and D in 
medical schools (1972 S, mil.) $241 $232 $268 $282 $273 $297 $290 S29S 2.9% 1.7% $7.7 

b. Professional service income in 
medical schools (1972 S, mil.) $240 $306 $391 $406 $441 $496 SS30 $611 14.3% 1S.3% SSJ.O 

c. Total clinical Rand D and professional 
service funds (1972 S, mil.) $481 $S38 $6S9 $688 $714 $793 $820 $906 9.S% IO.S% $60.7 

d. Budgeted vacancies in medical schools: 
(I) Oinical departments 1,632 1,782 1,86S 2,000 2,100 2,279 2,231 2,264 4.8% 1.5% 90 
{2) Basic science departments 618 664 638 697 721 776 6S6 668 1.1% 1.8% 7 

e. Oinical faculty/student rati<f 0.302 0.306 0.311 0.322 0.323 0.334 0.331 0.341 1.8% 3.0% 0.006 

N 
3. LABOR FORCE: 0 

a. M.D.s primarily engaaed in researchd 7,944 8,SI4 9,786 11,437 14,SIS 1S,377 n/a n/a 14.1% S.9% 1,487 
b. Full-time faculty in clinical departments 26,846 28,603 30,349 32,622 34,0S7 36,66S 37,716 40,148 S.9% 6.4% 1,900 
c. NIH research grants awarded to M.D.s: 

{1) Number of competing gran IS 1,466 1,276 1,276 1,511 1,648 1,46S 1,3SO 1,281 -1.9% -S.I% -26 
{2) % of total competing grants 29% 30% 30% 27% 27% 28% 25% 2S% -2.1% 0.0% -0.6% 

d. M.D. applicants for NIH research grants: 
(I) Number of competing applicants 2,7SI 2,796 3,122 3,260 3,238 3,292 3,166 n/a 2.4% -3.8% 69 
{2)% of total competing applicants 29% 29% 29% 28% 26% 28% 2S% n/a -2.4% -10.7% -0.7% 

e. M.D. success rate {awards/applicants) O.S3 0.46 0.41 0.46 o.so 0.4S 0.43 n/a -3.4% -4.4% ~.017 

4. ENROLLMENTS: 

a. Medicalstudents S4,076 S6,244 S8,266 60,424 62,582 64,020 6S,412 66,484 3.0% 1.6% 1,773 
b. Residents and clinical fellows 41,197 43,908 44,79S 46,444 SO,I88 52,491 S2,871 S7,S04 4.9% 8.8% 2,330 
c. Total 9S,273 IOO,IS2 103,061 106,868 112,770 116,SII 118,283 123,988 3.8% 4.8% 4,102 

Dfncludes Fogarty International Center program5. 
bDoes not include Transition Quarter. 
cRatio of full-time clinical faculty to a 4-year weighted average of total enrollments of medical students, residents, and clinical fellows {WS), where {WS)t = I/6{St + 2St-l + 

2st.2 + st_3>. 
dThere is some question about the interpretation of these data. For a discussion, see later section of this chapter. 

SOURCES: AAMC { 1972-83, special tabulations of 4/8/82, S/17/82, and 6/1 S/83); AMA (1960-82, 1963-81 ); NIH ( 1966-82); NRC ( 1979-83, Query #S). 
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departaenta has grown aoaewhat faster than expected over the past 3 
years, apparently financed by higher than anticipated levels of both 
faculty fee inco.e and clinical R and D expenditures. Full-tiae 
clinical faculty was up 17.9 percent in 1982 from the 1979 level--an 
average growth rate of better than 5 percent per year. There are 
indications, however, that the market outlook for the next 5 years .ay 
be changing, as described below. Slower growth in the medical 
education complex can be anticipated. 

Professional Fee Income in Medical Schools 

During the early 1960s, professional fee income generated by 
faculty aeabera grew steadily at more than 10 percent per year in real 
ter... But starting in 1968, a dramatic upswing occurred. These 
funds grew at an annual rate of more than 25 percent, and overtook 
funds for clinical research as a source of revenue for medical 
schools. The latest data show a 15 percent real increase in 1982 over 
1981. Although fee income in moat schools is the only part of the 
departaental budget that has been increasing, the prospect for 
clinical faculties to generate additional revenue ae ... clouded. The 
~ct of coat containaent devices, such as the diagnosis-related 
group (DRG) Medicare prospective payaent plan, as well as increased 
co.petition between teaching hospitals and community physicians, aake 
it unlikely that this source of institutional revenue will continue to 
grow at ita previous rates. 

Oinical R and D Expenditures 

Approxiaately half of total .adical school revenues were derived 
fro. research funding in the late 1960s. By contrast, such funds now 
a.ount to one-fifth of total revenues. Clinical R and D currently 
accounts for about 38 percent of total biomedical R and D expenditures 
(Appendix Table A7). In constant dollar ter .. , estt.ated clinical R 
and D expenditures dropped •7 million in 1981 and rose only •5 aillion 
in FY 1982. Its real growth rate over the past 7 years has averaged 
about 3 percent per year. The Caa.ittee foresees a aa.ewhat slower 
growth rate through 1988. 

Enrollments 

After more than 30 years of expansion, the nation's medical 
schools are showing aa.e decline in applications and enrollments. The 
total of aedical students, residents, and clinical fellows has grown 
at an average annual rate of only 3.2 percent since 1979. Bit 
at.ultaneoualy by steep borrowing rates and substantial tuition 
increases, student indebtedness continues to grow. Perhaps because of 
rising costa, as well as possibly changing perceptions of alternative 
career options, the number of medical school applicants for the 
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1981-82 academic year was 16 percent below that of 1972-73, and the 
entering class of 1982-83 numbered about 100 fewer students than in 
the preceding year (Korcok, 1983). Based on survey responses from all 
medical schools, the expectation is for net decreases in first-year 
enrollaent of 47 and 85 in 1983-84 and 1984-85, respectively (AAMC, 
1983). Moreover, the possibility of a physician surplus seems to rule 
out an expansion of .. dical education in the foreseeable future. ao.e 
growth in the nwaber of residents aay occur, however, despite evidence 
of recent reductions in available positions because of cost 
constraints. This aay result from incentives for expansion of 
graduate medical training contained in the Medicare prospective 
payment plan recently passed by Congress! Also, with the growing 
complexity of medical services, prolongation of training programs and 
increase in number of residency years are a possibility. 

MAINTAINING THE FWW OF 
NEW CLINICAL INVESTIGATORS 

The future vitality of clinical investigation depends upon the 
medical schools' ability to uintain a flow of qualified physician 
investigators. One measure of the flow is the number of new M.D. 
principal investigators on NIB research grants. Although the number 
of newly hired physicians in medical schools has more than doubled 
since 1965, the number of new M.D. principal investigators has 
remained at roughly 400 (Bryll, 1983). The proportion of physicians 
among all first-time principal investigators has gone down from 29.3 
percent in 1977 to 24.2 percent in 1980. The number of physicians and 
other professional doctorates participating in NIB research training 
programs has declined on average by more than 6 percent per year since 
1975 (Table 2.1, line la). 

A no-growth situation in medical schools could have serious 
implications for the future demand for physician investigators. 
Inasmuch as NIB-supported principal investigators are in large part 
members of medical school faculties, the future de.and is linked 
closely to the hiring of new faculty which, in turn, is dependent on 
net increase in faculty size and number needed to replace losses due 
to attrition. Our projections have shown that a cessation of growth 
in size of faculty would reduce faculty hiring by more than half (NRC, 
1975-81). New M.D. principal investigators have in recent years 
constituted only 10-15 percent of the number of •new hires•--a finding 
consistent with the fact that only 20-25 percent of physician •new 

3 In addition to a medical education pass-through, Congress also 
doubled the current adjustment for indirect teaching costs. With the 
new adjustment, teaching hospitals will receive additional payment of 
12-13 percent for each 0.1 increase in the residents-to-beds ratio. 
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hires• have had postdoctoral research training~ Because medical 
schools include the vast majority of physicians holding academic 
appointments, a decline in hiring of new faculty will affect the 
demand for new M.D. investigators far more than other new researchers. 
Further, the increasing dependence of medical schools on practice 
income is likely to favor the recruitment of clinically-oriented 
physicians over physician investigators for the limited number of 
faculty openings. 

MONITORING THE CUNICAL INVESTIGATOR POOL 

The Committee has for several years been tracking the number of 
physicians reporting research as a primary activity to the American 
Medical Association (AMA). These data have been used as an indicator 
of shifts in interest in research careers on the part of physicians. 
A consistent annual decrease since 1968 has been followed since 1975 
by a steady increase. The latest available data show almost a 6 per­
cent rise in 1980 over 1979 (Table 2.1). This pattern does not 
conform to data compiled by the Committee on the number of physicians 
participating in NIB research training programs, nor is it coapatible 
with other indications of physicians' research activities available 
from the Association of American Medical Colleges. Efforts are 
underway to identify the causes of the discrepancy. 

The need to know much more about the population of clinical 
investigators has prompted the Comaittee to consider the establishment 
of a system by which such inforaation could be readily obtained. As a 
first step, a roster could be established that would include 
physicians, dentists, veterinarians, and other health professionals 
with interest or training in research. The data files on NIB/ADAMBA 
trainees and fellows and principal investigators maintained by the 
Comaittee could be combined with the AAMC's Medical School Faculty 
Roster 1 the Dental School Faculty Roster, and files maintained by 
various professional societies to form a composite data base that 
would include almost all clinical investigators. Samples could be 
drawn from the population for use in periodic surveys of research 
activity, sources of support, training background, and other 
information vital to the task of monitoring this important pool of 
scientists. The cooperation of the AMA, AAMC and other professional 
organizations would be required in developing this project. 

' The percentage of all new-hired M.D.s with postdoctoral research 
training fell from 28 percent in 1970 to a low of 20 percent in 1979, 
with a subsequent rise to 25 percent in 1981 (Sherman and Bowden, 
lSB 2). 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  The 1983 Report
http://www.nap.edu/catalog.php?record_id=19456

http://www.nap.edu/catalog.php?record_id=19456


24 

SHORT-TERM RESEARCH TRAINING 

The Committee in its 1979 report welcomed RIB's resuaption of 
support for short-term research training as an taportant step in 
helping to revitalize interest in the pursuit of clinical investigation 
careers. Data from a Committee-sponsored study suggest that if the 
necessary number of clinical investigators is to be maintained, 
undergraduate .. dical students should be provided the time and 
opportunity to acquire firsthand knowledge of the excite .. nt of 
working in a research laboratory (AAMC, 198lb). This is consistent 
with the findings of another study that indicates that research career 
decisions had largely been made during undergraduate medical school 
years (Davia and Kelley, 1982). 

Starting in 1979 with 5 grantee institutions and 16 trainees, the 
current program has increased to 60 institutions and 1,026 trainees in 
FY 1982. As authorized in the 1978 aMndaenta to the RRSA Act, 
students could pursue training for periods up to 3 months during 
summer and off-quarters without incurring a payback obligation. 
Training supported by these institutional awards is not restricted to 
a single discipline or department. The potential for this type of 
training has been enhanced by two developaenta since the Coaaittee•a 
last report. Under the moat recent aMndaenta to the RRSA Act, the 
payback obligation is now applicable only to awards in excess of 12 
months, thereby increasing a prograa director's flexibility in 
planning trainee's research experience. Also, waivers may now perait 
the payaent of short-term stipends within the regular (T-32) training 
grants. 

The Coaaittee believes that specific reco ... ndationa on the 
administration and size of this program should await the results of an 
evaluation. Accordingly, a two-pronged study is planned to deteraine 
the fraction of trainees who maintain their interests ia research and 
who follow career pathways that include research activity. One 
approach entails an examination of recorda of trainees froa the 
pre-RRSA era. In this connection, it is to be noted that RIB training 
grants provided support for periods of 1-3 months to 12,645 
individuals during the years 1960-1974. Subsequent postdoctoral 
·training, RIB/ADAMBA grant activity, academic appointaents, and 
publications will be scrutinized. The other approach will compare the 
research plana of RRSA short-term trainees with those of their 
non-trainee classmates and graduates of the non-grantee institutions. 
This area of the study will also involve analysis of responses to the 
AAMC annual survey of graduating seniors. 

MEDICAL SCIENTIST TRAINING PROGRAM 

The Medical Scientist Training Program (MSTP) supports combined 
medical and scientific training leading to both the M.D. and Ph.D. 
degrees. Sponsored by the Rational Institute of General Medical 
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Sciences (HIGMS), the program has grown from 3 grantee institutions 
and 17 trainees in FY 1964 to 23 institutions and about 700 trainees 
currently. Based on an outcome study of the first 53 graduates of 
MSTP with respect to research retention, ~ate of advance in academic 
positions, research grant success, and publication perfor .. nce, the 
program has been successful (HRC, 1975-81, 1981 Report). 

Reflecting our enthusiasm for the program we have previously 
recommended that high priority be given to protecting MSTP training 
slots, should it become necessary for budget reasons to reduce the 
overall number of NRSA trainees. That recommendation has been 
implemented, even though the support of all research training has 
generally been under severe restraint. Moreover, trainee slots have 
been maintained at a time when total expenditures per •graduate• have 
become significantly higher on MSTP grants than on other predoctoral 
training grants, reflecting both a larger annual per trainee cost and 
a longer period of stipend support for MSTP participants. 

In its 1979 report, the Committee called for a moratorium on 
further expansion, pending the development of more analytic 
information regarding the prograa. A study during the past year by 
NIGMS staff indicates that the relative cost of MSTP has been rising 
steadily over the last few years. Expressed as a percent of total 
NIGMS funds for predoctoral training, the MSTP share has increased 
from 16 percent in FY 1977 to 25-28 percent currently. Continuation 
of this trend could place in jeopardy the support of regular 
predoctoral programs, which, it should be emphasized, are essential to 
the continuing vitality of MSTP. The need to curb this growth in 
costs has therefore become a .. tter of great concern. 

A reasonable means for ensuring an appropriate balance would be to 
retain for MSTP over the near future a share of NIGMS predoctoral 
training funds that does not exceed 25 percent. The Ca.aittee 
believes that the suggested stabilization of relative cost can be 
achieved without detriment to quality through introducing various 
.adifications in program administration. One such measure, limiting 
the period of MSTP support for an individuaL trainee to a total of 6 
years and authorizing discontinuity in support, became effective July 
1, 1983. A direct effect of that change will be to encourage greater 
flexibility on the part of institutions in the operation of their MSTP 
grants. It should be feasible, for example, for program directors to 
include within the training sequence periods of support from non-MSTP 
sources, such as research grants and institutional reaission of 
tuition. In the Ca.aittee's view, these changes have the potential of 
enhancing program output, i.e., to increase the number of graduates 
per MSTP dollar by means of •freeing up• some trainee slots. 

Reference was made earlier to a limited 1981 study sponsored by 
the Co1111ittee regarding the quality of MSTP output. As the program 
enters its third decade of operation, the Committee believes the tt.e 
is appropriate to undertake a study of broader scope. It would be 
useful, for example, to obtain a comprehensive picture of costs, 
training completion rates, post-training employment histories, 
scientific accomplishment, etc. 
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INVOLVEMENT OF PH.D. SCIENTISTS IN 
CLINICAL INVESTIGATION 

Iaplicit in the Ca.ittee's nuaerical r~ndations for post­
doctoral training in the clinical sciences has been the recognition 
that individuals with other than health professional doctorates engage 
in clinical investigation. Indeed, early evidence of an appreciable 
involveaent of non-health professionals in clinical investigation 
eaerged from the Comaittee's 1976 survey of recent Ph.D. recipients in 
bic:aedical and behavioral fields (NRC, 197i b). Approxillately 31 
percent of the respondents in that survey described theaselves as 
engaged in research that directly involved huaan subjects (or anillals 
in the case of veterinary science research) or sa.ples derived 
therefrom, as part of a clinically-oriented study. That such 
involvement had been expanding became apparent from the Comaittee's 
analysis of staffing patterns in NIB-funded clinical projects over the 
1973-78 period~ As can be seen from Figure 2.1, Ph.D.s were the 
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FIGURE 2.1 Participation of Ph.D., M.D., and other scien· 
tists on clinical research grants sponsored by NIH, 1973-78. 
Data are shown as percentage of total paid full-time equiva· 
lent employment on the grants. See Appendix Table A15. 

5 An Annual NIB survey, Manpower Report, collected data from 
principal investigators regarding persons receiving salary fro. each 
grant during those years. The NIB Central Scientific Classification 
System was used in this analysis to identify clinical grants--i.e., 
those involving huaan subjects as individuals or ae groupe. 
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only degree category of personnel to exhibit a relative increase in 
full-time equivalent employaent on those clinical research grants, 
rising from 27 percent in 1973 to almost 35 percent in 1978. 

In earlier reports, the Committee has commented on the declining 
attractiveness of clinical investigation as a career option for the 
young physician. It is to be noted in this connection that the 
proportion of RIB postdoctoral research traineeship and fellowship 
positions filled by M.D.s in 1981 was about one-half that in 1973 
(Table 2.2). During that period the number of Ph.D. bioscience 
researchers increased substantially, with a net growth of 450 per year 
in the pool of postdoctoral appointees in the academic sector (see 
Chapter 3, Table 3.1). As will be noted below, a growing number of 
Ph.D. scientists has moved into clinical departments of medical 
schools (Appendix Table Al2). Under these circumstances, one of the 
questions examined by the Committee concerned the extent to which the 
steady increase in the postdoctoral training pool might be used to 
mitigate a possible shortage of physician investigators. In this 
section of the report, the Committee addresses that question. 

Ph.D. Faculty Members with Appointments in 
Oinical Departments of Medical Schools 

The clinical departments of medical schools provide a useful 
starting point for examining the role that Ph.D. scientists play in 
clinical research. Rot only is the preponderance of clinical 
investigation in the United States performed at that site, but it is 
also possible to chart in some detail the growing frequency of Ph.D.s 
with faculty appointments in clinical departments. For example, 
full-time faculty in clinical departments of u.s. medical schools, 
including pathology departments, trebled between 1967-68 and 1981-82. 
Compared to other degree types, only the Ph.D.s exhibited an increase 
in share of the total. As a proportionate share of clinical 
department faculty, Ph.D.s rose from 11.5 percent in 1968 to 15.1 
percent in 1982 (Appendix Table Al2). The M.D., M.D./Ph.D., and 
•other• groups all declined slightly in percentage terms during this 
period. 

The distribution of Ph.D. faculty in the clinical departments is 
uneven. The top four departments in number of Ph.D.s--paychiatry, 
internal medicine, pathology, and family practice--accounted for 61 
percent of the total in 1981-82 (Appendix Table All). As a fraction 
of the faculty of each clinical department, Ph.D.s ranged from about 
5 percent in anesthesiology to over 31 percent in otolaryngology and 
in psychiatry. 

Do Ph.D. faculty members in clinical departments differ from their 
counterparts in basic science departments in medical schools? In 
terms of the same selected characteristics, how do they differ from 
their physician colleagues? Relevant to these questions, three groups 
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of .adical school faculty Mllbers will be oaapared in the following 
paragraphs& 

l. Ph.D.s with priaary appointments in clinical departments 
2. Ph.D.s with priaary appointments in basic science departaents 
3. M.D.s with priaary appointments in clinical departments. 

TABLE2.2 Distribution of NIH Postdoctoral Trainees and Fellows, 
by Degree Type, 1971-81a 

Fiscal 
Yeu Total M.D.sb Ph.D.sb 

1971 # 1,S40 4,634 2,906 
% . 100.0 6l.S 38.S 

1972 # 7,407 4,474 2,933 
% 100.0 60.4 39.6 

1973 # S,418 3,620 1,8S8 
% 100.0 66.1 33.9 

1974 # 6,364 3,SS1 2,813 
% 100.0 SS .8 44.2 

197S # S,971 2,884 3,087 
% 100.0 48.3 S1.1 

1976 # 4,910 1,970 2,940 
% 100.0 40.1 S9.9 

1977 # S,32S 1,927· 3,398 
% 100.0 36.2 63.8 

1978 # S,1S8 1,984 3,774 
% 100.0 34.S 6S.S 

1979 # S,814 2,00S 3,809 
% 100.0 34.S 6S.S 

1980 # S,831 2,172 3,6S9 
% 100.0 37.2 62.8 

1981 # S,26S 1,961 3,304 
% 100.0 37.2 62.8 

11These data represent individuals who actually served in Nm-supported traineeship or 
fellowship positions. Thus, these counts may differ slightly from those shown in Chapter 
1 which represent awuds, not individuals on duty. lnchJdes Fogarty International Center 
programs. 
b"M.D." and "Ph.D." also include equivalent doctorate degreeL Persona with both M.D. 
and Ph.D. degrees ue shown under "M.D." 

SOURCE: NIH (special tabulation, 10/7/82). 
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The Faculty Roster maintained by the Association of American 
Medical Colleges permits a comparison of the three groups in relation 
to such characteristics as career age, academic rank, postdoctoral 
fellowship training, tenure status, extent of research participation, 
and research grant activity (Tables 2.3 and 2.4). 

For purposes of the comparison, clinical departments were divided 
into five departmental categories: medical, surgical, hospital­
based, psychiatry, and other clinical! Except for psychiatry, 
inter-category differences were minor. In departments of psychiatry, 
Ph.D.s were considerably more numerous, constituting almost one-fourth 
of the 5,857 Ph.D.s in clinical departments in 1981-82. Extent of 
research participation sharply differentiated psychiatry department 
faculty members--both Ph.D. and M.D.--froa those of all other clinical 
departments. The percentage of Ph.D. faculty in psychiatry reporting 
no research participation was almost triple that for all other 
clinical department Ph.D.s. The percentages of M.D. faculty reporting 
no research participation were 48 percent and 36 percent for 
psychiatry departments and for all other clinical departments, 
respectively. For these reasons, data for faculty in psychiatry 
departments are shown separately from other clinical departments in 

. Tables 2.3 and 2.4. 
Clinical department Ph.D.s are younger in career age than both 

basic science department Ph.D.s and M.D. faculty in clinical 
departments. Consistent with younger career age, Ph.D.s in clinical 
departments generally hold lower academic rank than faculty in the 
other two groups. Ph.D. faculty in clinical departments are less 
likely to have taken a postdoctoral appointment than Ph.D.s in basic 
science departments, but more likely to have had such training than 
M.D.s in clinical departments. Ph.D.s in clinical departments are 
found much less frequently in tenured or tenure-track status than 
those in basic science departments. Compared with clinical department 
M.D.s, however, there is very little difference in this regard. 
Clinical department Ph.D.s are more likely to have no research 
involvement than is true for Ph.D.s in basic science departments. The 
extent of their participation in research, however, is considerably 
greater than for M.D. faculty in clinical departments, particularly 
with respect to the percentage for whoa research is the primary 
professional responsibility. Finally, clinical department Ph.D.a 
stand midway between the other two groups in relation to research 
grant activity, with basic science Ph.D.s substantially higher than 
clinical department M.D.s in their application, approval, and award 
rates for NIB/ADAMBA grants. 

'Data applicable to the individm 1 departmental categories can be 
found in Appendix Tables Al6 and Al7. 
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TABLE2.3 Statistical Profile of Full-Time Ph.D. Faculty in Medical School Departments, 1982 

Department 

Basic Sci. Clinical" Psychiatry Other Total 

N % N % N % N % N % 

CAREER AGE less than S 744 10.9 842 18.7 215 20.2 130 14.6 1,991 14.6 
(Yrs. since 6-10 1,242 18.1 1,025 22.8 286 21.0 173 19.5 2,726 20.1 
Ph.D.) 11 or more 4,864 71.0 2,626 S8.4 803 S8.9 S86 65.9 8,879 65.3 

TOTAL 6,850 100.0 4,493 100.0 1,364 100.0 889 100.0 13,596 100.0 

ACADEMIC Professor 2,328 34.0 786 17.5 323 23.7 133 lS.O 3,570 26.3 
RANK Assoc. Prof. 2,168 31.7 1,292 28.8 328 24.1 149 16.8 3,937 29.0 

Asst. Prof. l,99S 29.1 1,986 44.2 566 41.5 170 19.1 4,717 34.7 
Instructor 224 3.3 32S 7.2 132 9.7 18 2.0 699 S.l 
Other A Unit. 13S 1.9 104 2.3 lS 1.1 419 47.1 673 4.9 

TOTAL 6,850 100.0 4,493 100.0 1,364 100.0 889 100.0 13,596 100.0 

YEARS OF None 3,160 47.8 2,581 63.4 1,081 81.7 637 71.4 1,459 S7.8 
POSTDOCTORAL 1·2 2,116 32.0 934 22.9 175 13.2 17S 19.6 3,400 26.4 
RESEARCH 3-4 976 14.8 390 9.6 41 3.1 51 6.4 1,464 11.4 
TRAINING 5 or more 3S4 5.4 16S 4.1 26 2.0 23 2.6 568 4.4 

(1981 faculty) TOTAL 6,606 100.0 4,070 100.0 1,323 100.0 892 100.0 12,891 100.0 

TENURE Tenured 3,431 50.1 1,171 26.1 411 30.1 421 47.4 5,434 40.0 
STATUS Tenure Track 1,473 21.5 1,045 23.3 240 17.6 148 16.6 2,906 21.4 

No Tenure 863 12.6 1,422 31.6 444 32.6 149 16.8 2,878 21.2 
Other A Unit. 1,083 15.8 ass 19.0 269 19.7 171 19.2 403 17.4 

TOTAL 6,850 100.0 4,493 100.0 1,364 100.0 889 100.0 13,596 100.0 

RESEARCH None 321 4.7 438 9.7 3S8 26.2 217 24.4 1,334 9.8 
PARTICIPATION Some 5,381 78.6 2,155 61.3 151 ss.s S21 58.6 9,414 69.3 

Primary 1,003 14.6 1,060 23.6 184 13.5 94 10.6 2,341 17.2 
Other A Unit. 14S 2.1 240 S.3 65 4.8 51 6.4 501 3.7 

TOTAL 6,850 100.0 4,493 100.0 1,364 100.0 889 100.0 13,596 100.0 

NlH/ADAMHA Rate(%) Rate(%) Rate(%) Rate(%) Rate(%) 
RESEARCH AppUcationsc 3,979 SB.l 1,835 40.8 270 19.8 1Sl 17.0 6,235 45.9 
GRANT Awardsd 1,241 31.2 4SS 24.8 78 28.9 22 14.6 1,796 28.8 
ACTIVlTYb Appro valse 3,497 87.9 1,527 83.2 182 67.4 112 74.2 5,318 85.3 
(Competing applications only) 

"Excludes departments of psychiatry. Ph.D.s in psychiatry departments appear to have different characteristics from thote in other 
clinical departments. See Appendix Table Al6 for more details. 
bfor these data, Basic Science includes pathology departments. 
c Application rate = # applications/# faculty members. 
dAward rate • #awards/# applicationL 
e Approval rate • #approved applications/# applicationL 

SOURCES: AAMC (1966-83, special tabulation prepared by George Bowden, NIH, 6/9/83); NRC (1979-83, special tabulation, 
6/11/83). 
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TABLE 2.4 Statistical Proflle of Full-Time M.D. Faculty in Medical School Departments, 1982a 

Department 

Basic Sci. Qinicalb Psychiatry Other Total 

N % N % N % N % N % 

CAREER AGE less than 5 6 0.9 1,133 4.4 81 3.4 10 2.6 1,230 4.2 
(Yrs. since 6-10 33 5.2 4,154 16.0 371 15.4 10 2.6 4,568 15.4 
M.D.) 11 or more 595 93.9 20,662 79.6 1,965 81.3 369 94.9 23,591 80.3 

TOTAL 634 100.0 25,949 100.0 2,417 100.0 389 100.0 29,389 100.0 

ACADEMIC Professor 424 66.9 7,490 28.9 618 25.6 84 21.6 8,616 29.3 
RANK Assoc. Prof. 122 19.2 6,334 24.4 569 23.5 29 1.5 7,054 24.0 

Asst. Prof. 71 11.2 9,704 37.4 1,016 42.0 22 5.7 10,813 36.8 
Instructor 11 1.7 2,250 8.7 203 8.4 0 0.0 2,464 8.4 
Other .l Unk. 6 0.9 171 0.7 11 0.5 254 65.3 442 1.5 

TOTAL 634 100.0 25,949 100.0 2,417 100.0 389 100.0 29,389 100.0 

YEARS OF None 295 43.8 17,685 72.6 2,108 87.5 283 73.3 20,371 73.2 
POSTDOCTORAL 1·2 189 28.1 4,454 18.3 198 8.2 72 18.7 4,913 17.7 
RESEARCH 3-4 115 17.1 1,555 6.4 51 2.1 19 4.9 1,740 6.2 
TRAINING 5 or more 74 11.0 649 2.7 51 2.1 12 3.1 786 2.8 
(1981 faculty) TOTAL 673 100.0 24,343 100.0 2,408 100.0 386 100.0 27,810 100.0 

TENURE Tenured 405 63.9 7,917 30.5 665 27.5 211 54.2 9,918 31.3 
STATUS Tenure Traclt 57 9.0 5,800 22.4 526 21.8 30 7.7 6,413 21.8 

No Tenure 55 8.7 7,078 . 27.3 763 31.6 61 15.7 7,957 27.1 
Other A. Unk. 117 18.4 5,154 19.9 463 19.2 87 22.4 5,821 19.9 

TOTAL 634 100.0 25,949 100.0 2,417 100.0 389 100.0 29,389 100.0 

RESEARCH None 60 9.5 9,274 35.7 1,158 47.9 228 58.6 10,720 36.5 
PARTICIPATION Some 482 76.0 14,356 55.3 1,092 45.2 142 36.5 16,072 54.7 

Primary 73 11.5 1.083 4.2 76 3.1 5 1.3 1,237 4.2 
Other A. Unk. 19 3.0 1,236 4.8 91 3.8 14 3.6 1,360 4.6 

TOTAL 634 100.0 25,949 100.0 2,417 100.0 389 100.0 29,389 100.0 

NIH/ADAMHA Rate(%) Rate(%) Rate(%) Rate(%) Rate(%) 
RESEARCH Applicationsd 741 116.9 2,962 11.4 222 9.2 39 10.0 3,964 13.5 
GRANT Awardse 256 34.5 901 30.4 64 28.8 13 33.3 1,234 31.1 
ACTIVITYC Approvals/ 660 89.1 2,434 82.1 119 53.6 36 92.3 3,249 82.0 
(Competing applications only) 

4 Excludes M.D.s who also hold a Ph.D. degree. 
bExcludes departments of psychiatry. Faculty members in psychiatry departments appear to have different characteristics from those in 
other clinical departments. See Appendix Table A17 for more details. 
Cfor these data, Basic Science includes pathology departments. 
d Application rate .. #applications/# faculty members. 
e Award rate ,. # awards/# applications. 
I Approval rate = #approved applications/# applications. 

SOURCES: AAMC (1966-83, special tabulation prepared by George Bowden, NIH, 7/20/83); NRC (1979-83, special tabulation, 
7/29/83). 
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Role of Ph.D.s in Oinical Investigation 

The Ph.D. scientist in a clinical department generally engages in 
clinical investigation as an independent researcher, as a po-investiga­
tor, or as a provider of specialized skills involved with oo.plex 
laboratory instrumentation and technologies. As independent investi­
gators, Ph.D. epidemiologists have been largely responsible for the 
rapid pace of advancement in this discipline, particularly in the 
development of methodologic and analytic strategies. A 1979 syaposiua 
report provides examples of the Ph.D.'s role as a catalyst in 
initiating collaborative research within the clinical setting (Gillis, 
1979). The report cites a collaborative study of pulmonary clearance 
of vasoactive hormones in patients that was a direct outgrowth of the 
basic scientist collaborator's earlier animal work. This role is also 
de.onstrated in phase I drug studies. Here the Ph.D. pharmacologist 
is uniquely suited to gather information on how a drug introduced for 
the first tiJRe in aan is absorbed, aetabolized, and eliJRinated. 
Functioning as a source of laboratory expertise, the Ph.D. scientist 
often provides access to research tools that the clinically trained 
investigator might otherwise be leas likely to exploit. Opportunity 
for the application of monoclonal antibodies, spectroscopic analysis 
of metabolic function, and molecular genetics to clinical problems are 
but a few exaaplea. It is relevant in this connection that the 
National Council of the ~rican Federation of Clinical Research 
decided in the past year to include faculty openings in Clinical 
Research's •Positions Available Listing• for Ph.D. scientists in 
departments of medicine and pediatrics (Zuaman, 1983). 

Clinical investigation takes aany foras, ranging from a study of 
isolated tissue components to large-scale drug trials involving 
thousands of subjects and the pooled effort of aany investigators in 
multiple sites. In that connection, two questions arise. Bow can 
these diverse foraa of research be categorized? Bow is research 
effort--projects and dollars--distributed in teras of those 
categories? Answers to those questions would indicate, for example, 
whether the trend was now to use the human subject primarily as a 
source of materials or whether participation of the intact human 
continued to be essential to the research. A recently foraulated 
taxonomy by Landau, as described by Bever (1980), is useful for this 
purpose. It consists of six major categories and nu.erous subgroup­
ings within each category. The first two categories, for example, 
includes 1) research in which the subjects or their environaents are 
aanipulated experimentally, and 2) research on the aanagement of a 
disease through available diagnostic and therapeutic modalities. 

Legal, ethical, and regulatory constraints require that a 
physician play the primary investigative role for projects in those 
two categories. The remaining four categories of clinical investiga­
tion involve materials derived from humans, animal studies or models 
for human experiJRentation, epidemiologic studies, and aiscellaneous 
projects (communications, data systems, etc.). For research in those 
categories, a Ph.D. frequently, or even predominantly, can serve as 
the principal investigator. 
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The distribution of NIH awards for clinical investigation in these 
categories is pertinent to the present discussion. Lipsett (1981) 
found that 1979 NIH grant-supported projects falling into Landau's 
first two categories represented the overwhelming majority of •human• 
projects supported by most Institutes. The funds involved tended to 
parallel the number of projects. It was his conclusion, therefore, 
that a physician must take the lead role in moat of the NIH-sponsored 
research on human subjects. This conclusion is reinforced by the 
findings of an earlier study on NIAMDD grants for human-related 
studies over a 9-year period (Bever, 1980). For projects falling in 
Landau's first two categories, Bever determined that the principal 
investigators were almost exclusively M.D.a or persona with both the 
M.D. and Ph.D. degrees. 

The Ph.D. scientist's role in clinical research has been enhanced 
not only by the increasing complexity and sophistication of biomedical 
technology and instru.entation, but also by a changing emphasis in 
clinical investigation. Analysis of research abstracts associated 
with the annual Atlantic City •spring Meetings• of the Aaerican 
Federation for Clinical Research, the American Society for Clinical 
Investigation, and the Association of American Physicians for various 
years from 1953 through 1969 is informative (Feinstein and Koss, 1967, 
1970, Feinstein et al, 1967). The analysis revealed that the 
proportion of •clinical• topics--as evidenced by papers that were 
either patient-centered, disease-oriented, or concerned with human 
material--had progressively declined, concomitant with a steady 
increase in the proportion of •basic• investigations, the materials 
for which were neither human nor diseased. More recently, Fishman and 
Jolly (1981) used the table of contents of one issue of the Journal of 
Clinical Research to demonstrate that research in clinical departaenta 
frequently •falls within the traditional purview of basic science 
departments.• In keeping with the trend toward integration of the 
clinical and basic sciences, the NIH has announced a new progra.--the 
Physician Scientist Award--designed to pro.ote opportunities for young 
clinicians to develop research skills and experience in a fundamental 
science. 

The Committee has repeatedly stressed the importance of the 
physician-scientist in clinical investigation. This e•phaais derives 
from the M.D.a irreplaceable role in bringing clinical insights to 
bear in the laboratory and in translating basic observations into 
clinical practice. 

At the same time, factors such as the fall off in number of 
physicians seeking research training, increasing clinical activity on 
the part of medical school faculty, and the growing complexity of 
biomedical technology have opened new opportunities for the basic 
scientist in clinical investigation. A growing movement of young 
Ph.D. scientists into clinical departments of medical schools--for 
teaching, service, and especially for research activities--has 
occurred over the past 10-15 years. Indeed, research is now the 
primary functional activity for almost one-fourth of Ph.D. faculty in 
clinical departments. Of that group, some serve as independent 
investigators, conducting research on tissues and other substances of 
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human origin, developing biophysical and biochemical tests, pursuing 
animal studies, etc. Most function as collaborators in inter­
disciplinary investigations. Moreover, the participation of Ph.D. 
scientists helps to ensure the application of state-of-the-art 
technology to clinical studies. Barring unforeseen change, the 
Committee expects that for reasons cited earlier, this increasing 
involvement in clinical investigation by non-medically trained 
scientists will continue for the near ter• and will contribute to the 
advancement of clinical science. 

mE MARKET OUTLOOK 

A substantial part of the growth in aedical school enrollment 
since 1960 has been due to the growth in nuaber of schools, in 
addition to the expansion of class size. But with the demise of 
capitation grants, the pressure for class expansion will lessen. 
Therefore, any future enrollment growth for the next few years will 
likely be determined largely by the number of new schools to be 
formed, and there will probably not be many. 

Almost all of the new schools formed since 1961 have been public 
schools (see Figure 2.2). In 1962 there were 44 public and 42 private 
schools. In 198 l these had increased to 75 public and 51 private 
schools--average annual growth rates of 2.8 percent and 0.8 percent, 
respectively. Therefore we would expect the public schools to have 
more faculty, students, funding, etc. And that is what we observe 
except in the case of faculty. Whereas the nuaber of students in 
public medical schools began to increase faster than private school 
students in the mid-l960s (Figure 2.3), the number of clinical faculty 
in both cases has remained quite close (Figure 2.4). Private schools 
thus have much higher faculty/student (F/S) ratios than do public 
schools (Figure 2.5). These higher ratios are apparently financed by 
higher levels of R and D funding and professional fee incoae in · 
private schools (Figure 2.6). Public medical schools tend in general 
to focus .ore on teaching than research activities. 

The Demand Model for Clinical Faculty 

The above results are entirely consistent with the model we have 
developed to help analyze demand for clinical faculty in medical 
schools. According to that model, the F/S ratio is dependent on funds 
generated by R and D expenditures and fee income (hereafter denoted as 
•clinical funds•). Therefore a high F/S ratio should be associated 
with a high level of funds, and since private schools have higher F/S 
ratios, we would expect to find higher levels of these funds in 
private schools than in public schools. As can be seen from Figure 
2.6, that is definitely the case. For the period 1971-80, the average 
level of clinical funds per school was 30 to 60 percent higher in 
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FIGURE 2.2 Number of accredited and provisionally accredited U.S. medical schools, by control of 
institution, 1962-82. See Appendix Table A4. 
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FIGURE 2.3 Medical students, residents, and clinical fellows at U.S. medical schools, by control of 
institution, 1961-82. See Appendix Table Al. 
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FIGURE 2.4 Full-time clinical faculty in U.S. medical schools, by control ofinstitution,l961-82. 
See Appendix Table A2. 
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FIGURE 2.5 Ratio of full-time clinical faculty (F) relative to total of medical students, residents, and 
clinical fellows (S) at U.S. medical schools, by control of institution, 1963-82. See Appendix Table A3. 
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FIGURE 2.6 Average funds per school for clinical R & D expenditures+ fee income, by control of 
institution, 1962-82 (1972 $,thousands). See Appendix Table A9. 

private -.dical schools. During the same period, the private school 
F/S ratio was 20 to SO percent higher than the public school ratio! 

Data for the period 1962-80 confirm that such a relationship 
between the F/S ratio and clinical funds does indeed exist for all 
u.s. medical schools and takes the form of a constrained growth 
.aGel--the F/S ratio rose rapidly in the 1960s at low levels of clini­
caL funds and less rapidly in the 1970s at higher levels of clinical 
funds (Figure 2.7). The flattening of the curve in recent years is 
probably due to rapidly rising indirect costs which generally siphon 
funds away fro• faculty support. 

In past reports, we have constructed the F/S ratio using annual 
values of F and s. This year we have .edified the ratio such that the 
denominator is a weighted average of the last four annual values of 
s. The rationale for this .edification is the belief that faculty 
size does not change in response to changes in current year 

7 Faculty is defined in this .aGel as full-time faculty in clinical 
departments, while students are defined as the total of medical 
students, residents, and clinical fellows. 
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FIGURE 2.7 Clinical faculty/student ratio (CF/WS) vs. clinical funds per school (M) for 
all medical schools. The ratio is defined as follows: CF =full-time faculty in clinical de­
partments of U.S. medical schools; WS = 4-year weighted average of students, i.e., 
(WS>t = 1/6(St + 2St-1 + 2St-2 + St.J). where S =total of medical students, residents, 
and clinical fellows. Clinical funds are defined as clinical R & D expenditures (R) plus 
professional service income (P) in medical schools. M is defmed as a 3-year weighted 
average of R+P: Mt = l/4((R+P>t + 2(R+P>t.t + (R+P>t-21. Solid line represents a 
growth curve of the form Y = exp (a-b/x)+c fitted to the data for 1964-80. Parameter 
values are: a= -0.98517, b = 983.18, c = 0.01. Broken lines represent 95% confidence 
limits on the fitted curve. See Appendix Tables A3 and A9. 
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enrollments, but that the effect is spread over several years. We use 
a growth function of the following form to model these data: 

CP /WS • ea-b/M +c 

where: CF • full-ttme clinical faculty in u.s. medical schools 

WS • 4-year weighted average of students, i.e., 
(WS)t•l/6 (St+2St-1+2~-2+8t-3) 
where S • total of medical students, residents, and 
clinical fellows 

M • 3-yr. weighted average of clinical Rand D expenditures 
plus professional service income per school (1972 $, 
millions) 

c • scaling constant: CF/WS • c when M • 0 

a,b • parameters to be determined empirically 

With this type of growth function, the percentage change in CF/WS 
is assumed to increase proportionately to l/(M2). The function has 
an inflection point at b/2 and is asymptotic to ea~ 

Similar curves also were derived separately for public and private 
medical schools. These are shown in Figure 2.8 along with the 95 
percent confidence limits in each case! 

• Fitting this model to data from 1964-80, we get the following 
estimates for the parameters: a • -0.98517J b • 0.9B32J c • 0.01. The 
values were derived from 17 annual observations by a least-squares 
regression procedure which yields an R2 of 0.932. R2--the 
coefficient of determination--must lie between 0 and 1 and is a 
measure of how well the assumed function fits the data, with R2 • 1 
representing a perfect fit. The dotted lines in Figure 2.7 represent 
the 95 percent confidence limits on the estimated curve. The curve is 
asyaptotic to CF/WS • 0.38 and has an inflection point at M • .0.5 
million per school. 
' The functional form of these curves is the same as before (although 
with different parameter values), i.e.: CP/WS • ea-b/M +c. 
Parameter estimates for each case were also derived from 17 annual 
observations between 1964 and 1980. These are as follows: 

· Public schools 

a • -1.266 
b • 0.8691 
c • 0.05 
R2 • 0.84 

Private schools 

a • -0.8088 
b • 1.2892 
c • 0 
R2 • 0.93 
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Note in Pigure 2.8 that at low levels of clinical funds--below •2 
million per school for exaaple--the CP/WS ratios in both public and 
private schools are quite similar. At levels above •2 aillion per 
school, the ratios diverge, with private schools having substantially 
higher ratios for the saae level of clinical funds. This implies a 
difference in emphasis between public and private aedical schools with 
regard to the way clinical funds are expended. One hypothesis 1a that 
private schools tend to use the funds more for faculty support while 
public schools tend to use the funds more for other purposes. 
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FIGURE 2.8 Oinical faculty/student ratio (CF/WS) vs. clinical funds per school (M), by control of' 
institution. The ratio is defmed as follows: CF = full-time faculty in clinical departments of U.S. 
medical schools; WS = 4-year weighted average of students, i.e., (WS)t = l/6(St + 2St-l + 2St-2 + St-3), 
where S = total of medical students, residents, and clinical fellows. Clinical funds are defmed as 
clinical R & D expenditwes (R) plus professional service income (P) in medical schools. M is defmed 
as a 3-year weighted average of R+P: Mt = l/4[(R+P)t + 2 (R+P}t-1 + (R+P>t-21. Solid line represents 
a growth curve of the form Y = exp(a-b/x)+c fitted to the data for 1964-80. Broken lines represent 
95% confidence limits on the fitted curve. See Appendix Tables A3 and A9. 
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Assumptions 

To use the model for projections, it is necessary to make 
assuaptions about the future behavior of the three elements that drive 
the model--students, R and D funding, and professional fee income. 

1. Enrollments: medical school enrollments, defined as medical 
students, residents, and clinical fellows, are expected to 
show no growth between 1982 and 1988. The upper and lower 
ltaits on the expected growth rate are +2.5 percent per year 
and -2.5 percent per year, respectively (see Pigure 2.9). 
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FIGURE 2.9 Medical students, residents, and clinical fellows, by control of 
institution, 1961-81, with projections to 1988. See Appendix Table AI. 
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2. Clinical R and D expendituresa the best-guess assumption is 
for a 2 percent per year growth in these expenditures between 
1981 and 1988 after adjusting for inflation. The upper and 
lower lillits are 4 percent per year and 0 percent per year, 
respectively (see Pigure 2.10). 
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FIGURE 2.10 Clinical R & D expenditures per school in U.S. medical schools, by control 
of institution, 1962-80, with projections to 1988 (1972 S, millions). See Appendix Table A9. 

3. Professional service incomea the best-guess assumption is 
for real growth (after adjusting for inflation) of 2 percent 
per year fr011 1982 to 1988. Expected upper and lower liJII. ts 
are 5 percent per year and -1 percent per year, respectively 
(see Pigure 2.11). 
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FIGURE 2.11 Professional income per school reported by U.S. medical schools, 
by control of institution, 1962·80, with projections to 1988 (1972 $,millions). 
See Appendix Table A9. 

Projections of Demand for Clinical Faculty to 1988 

Given the Panel's assumptions about enrollments, clinical Rand D 
expenditures, and professional income in medical schools, we now use 
the model to make projections of deaand for clinical faculty. 
Following our usual practice, projections are aade for about 5 years 
ahead of the report, so this year the projections go through 1988 as 
shown in Pigure 2.12 and Table 2.5. 

Under the moat optimistic assumptions about clinical R and D 
expenditures and professional income (assumption I in Table 2.5), 
these aggregated clinical funds would grow by 4.7 percent per year 
through 1988 to about tll aillion per school, driving the CP/WS ratio 
to 0.35 from ita current value of 0.33. The 98 percent confidence 
1 iii. ts on this estimate are 0. 366 and 0. 334, respectively. Since the 
moat optimistic assumptions attempt to define an upper limit on our 
projections, we use the upper 95 percent confidence limit on CP/WS 
(0.366) as the most optimistic estimate. We project academic demand 
by using the most optimistic estimate of enrollment growth--2.5 
percent per year (assumption A of Table 2.5)--togetber with the 
estimated CP/WS ratio of 0.366. This produces an estimated upper 
liait for clinical faculty size of 49,640 members by 1988, for a 
faculty growth rate of 3.9 percent per year. 
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FIGURE 2.12 Clinical faculty in U.S. medical schools, by control of institution, 1961-81, 
with projections to 1988. Faculty is defmed here as full-time appointments in clinical de­
partments regardless of tenure status. See Appendix Table A2. 

About 1,620 positions would be created by expansion, with another 
430 created by attrition due to death and retirement, and 1,900 
created by other faculty attrition. The total nuaber of clinical 
faculty positions that would becaae available each year under these 
high growth asssumptions is esttmated at 3 1 950. 

Under the middle or best-guess assumptions (II-B of Table 2.5), 
clinical funds would expand by about 2 percent per year through 1988-­
yielding a CF/WS ratio of 0.344--and enrollments would reaain at 1981 
levels. The best estt.ate of clinical faculty size under these 
assumptions is 40,700, an increase of 500 positions per year or 1.3 
percent per year over the 1980 level. Attrition froa all causes would 
add another 2,090 positions to give an estt.ated total annual demand 
for clinical faculty of 2,590. This is the Committee's most likely 
projection. 

Under the low growth assumptions (III-c of Table 2.5), clinical 
funds would expand very slightly to about $0.7 million per school by 
1988. Consequently, the estiaated CF/WS ratio would be 0.336 with 
upper and lower 95 percent confidence limits of 0.350 and 0.323, 
respectively. Using the lower estiaate of 0.323 to represent the most 
pessimistic conditions, together with the lowest enrollment growth 
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TABLE 2.5 Projected Growth in Medical School Clinical Faculty, 1980-88, Based on Projections of Medical 
School Enrollment, Clinical Rand D Expenditures, and Medical Service Income in Medical Schoolsa 

Assumptions about Real R and D Expenditures and 
Professional Service Income (in constant 1972 dollars b) 
in Medical Schools ( S 7.6 million per school in 1980) 

I II Ill 
Will expand at Will expand at Will dec:line 
about 4.7%/yr. about 2.0%/yr. slightly by about 

Assumptions about Medic:al Student Enrollment to S 11.0 million to $8.9 million 0.7%/yr. to $7.2 
(medical students, residents, and clinic:al fellows) per school in per school in million per 
(118,300 in 1981) 1988 1988 school in 1988 

A. Will grow at 2.5%/yr., Expected size of c:linic:al fac:ulty in 
reac:hinJ 141 ,000 medical schools (CF) in 1988 49,640 46,600 43,800 
students by 1988 Annual growth rate in CF from 

1980 to 1988 3.9% 3.0% 2.2% 

Average annual increment due to 
faculty expansion 

Annual replacement needs due to:c 
1,620 1,240 890 

death and retirement 430 420 400 
other attrition 1,900 1,830 1,770 

Expected number of positions to 
become available annually on 
c:linic:al faculties 3,950 3,490 3,060 

B. Will show essentially Expected size of c:linic:al faculty 
no growth from 1981 in medical schools ( CF) in 198 8 43,300 40,700 38,200 
to 1988, remaining at Annual growth rate in CF from 
118,300 students 1980 to 1988 2.1% 1.3% 0.5% 

Average annual increment due 
to faculty expansion 830 500 190 

Annual replacement needs due to:c 
death and retirement 400 390 370 
other attrition 1,760 1,700 1,650 

Expected number of positions to 
become available annually on 
c:linic:al faculties 2,990 2,590 2,210 

C. Will dec:line by 2.5%/yr. Expected lize of c:linic:al faculty in 
to 99,100 students by medical schools (CF) in 1988 37,700 35,400 33,200 
1988 Annual growth rate in CF from 

1980 to 1988 0.3% -0.4% -1.2% 

Average annual increment due 
to faculty expansion 

Annual replacement needs due to:c 
-130 -160 -430 

death and retirement 370 360 350 
other attrition 1,640 1,590 1,540 

Expected number of positions to 
become available annually on 
clinical faculties 2,140 1,790 1,460 

11Faculty in this table is defmed u a full-time appointment in a clinic:al department regardless of tenure status. These projections 
ue bued on the foUowina relationship: 

(CF/WS)t •exp (-1.6813- 1108.8/Dt)+ 0.05, where CF'" size of clinical faculty in medical schools; WS'" weighted average of 
last 4 years of enrollments, i.e., (WS)t'" 1/6{St + 2St_1 + 2St.2 + St-3>• where S • medic:al students, residents, and clinic:al 
fellows; D • weighted average of lut 3 years of clinic:al R and D expenditures plus medical service income per school, i.e., 
Dt • l/4{Dt + 2Dt-1 + Dt-2>· See Appendix Tables A1, A3, and A10. 

bDetlated by the implicit GNP Price Deflator, 1972 • 100.0. See Appendix Table A 7. 
cBased on an estimated replacement rate of 1.0% annually due to death and retirement, and 4.4% annually due to other attrition. 
See AAMC (198la). 
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assumption of -2.5 percent per year, we estiaate clinical faculty size 
under the worat-caae conditions to be about 33,200 .a.oera--a decrease 
of 430 positions per year fr011 19J 0 levels. But attrition would 
create an estiaated 1,890 positions per year for a ainiaum net demand 
of 1,460 positions. 

Estimating Postdoctoral Support Levels 
Under NRSA Programs 

The final step in our quantitative analysis of the aarket is to 
attempt to translate the projections of academic deaand into 
recommended levels of postdoctoral training under HRSA programs. This 
step requires certain additional assumptions about how the system has 
functioned in recent years with regard to postdoctoral training and 
its sources of support. 

The features of the systea that must be considered in addition to 
the projections of medical school faculty growth are as followst 

1. contributions to acadeaic demand generated byt 
a) the need to reduce budgeted vacancies in 

clinical departments 
b) demand for clinical faculty in dental and 

veterinary schools 
2. the number of accessions to clinical faculty positions 

who have (or should have) research training 
3. the appropriate length of the research training period 
4. the proportion of individuals in the research training 

pipeline who aspire to academic careers 
5. the proportion of support of the total pool of 

clinical research trainees that should be provided by 
the federal governaent. 

In the absence of complete knowledge of the system, we must make 
additional assumptions about these features--first presented in the 
Ca.mittee's 1981 report--in order to provide a quantitative basis for 
the recommendations. 

Using the projections of academic deaand derived in Table 2.5, and 
the saae set of conditions specified in the 1981 report, we calculate 
in Table 2.6 the range of clinical science postdoctoral trainees that 
should be supported by NRSA programs under the specified conditions. 

Line 1 of Table 2.6 is a summary of the projections of academic 
deaand for the extreme cases and the best-guess esttmate derived in 
Table 2.5. 

Line 2 ia an esttmate of the deaand generated by the need to reduce 
budgeted vacancies in clinical science departments of .adical schools. 

Line 3 provides an estimate of the demand for clinical faculty in 
veterinary and dental schools--esttmated at 16 percent of .adical 
school demand. 

Line 4 sh~ the total annual demand for clinical faculty under 
each set of condi tiona. Total annual academic demand is expected to 
be between 1,860 and 4,750 positions with a best guess of about 3,170 
positions. 
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TABLE 2.6 Estimated Number of Clinical Research Postdoctoral Trainees Needed to Meet Expected 
Demand for Clinical Faculty Through 1988 Under Various Conditions 

1. Demand for full-time clinical faculty­
annual average: 

a. due to expansion of faculty 
b. due to death and retirement" 
c. due to other attritionb 

2. Demand created by unfilled positions'" 

3. Demand for veterinary and dental school clinical 
faculty (16% of med. school demand)d 

4. Total annual accessions (expected demand) 

5. Total accessions with postdoctoral research 
training-annual average (assuming 35% of all 
accessions have postdoctoral reaearch training)e 

6. Size of clinical science postdoctoral pool-
annual average 

Size needed to meet academic demand assuming 
a 2-yr. training period and portion of trainees 
seeking clinical faculty positions is: 

a. 60% 
b. SO% 

7. Annual number of clinical science postdoctoral 
trainees to be supported under NRSA programs: 

a. if SO% of pool is supported under NRSA 
b. if 60% of pool is supported under NRSA 

Projected Through 1988 

High Middle Low 
Estimate Estimate Estimate 

3,950 2,590 1,460 

1,620 500 -430 
430 390 350 

1,900 1,700 1,540 

170 170 170 

630 410 230 

4,750 3,170 1,860 

1,660 1,110 650 

8,300 3,700 2,170 
9,960 4,440 2,600 

4,150-4,980 1,850-2,220 1,080.1,300 
4,980-5,980 2,220.2,660 1,300-1,560 

11Assumes an attrition rate due to death and retirement of 1.0% per year. See AAMC (1981a). 
b Assumes an attrition rate due to other causes of 4.4% per year. See AAMC (198la). 

Annual 
Average 
1979-81 

3,780 

1,830 
360 

1,590 

3,000.5,000 

2,866 

CJn 1981 there were 2,231 budgeted vacancies in clinical departments of medical schools. The demand for clinical faculty 
generated by the need to reduce this level to 1,000 by 1988 isabout 170 per year. 
din 1978 there were 3,544 full-time clinical faculty members in U.S. dental schools and an estimated 1,869 full-time 
equivalent clinical faculty members in U.S. schools of veterinary medicine. This total (5,413) was 16% of the full-time 
clinical faculty in U.S. medical schools. Thus, the demand for dental and veterinary school clinical faculty is estimated 
at 16% of medical school demand, or 410 per year. 
e Accessions are defined as new hires or those who rejoin faculties from nonfaculty positions. Interfaculty transfers are 
not counted as accessions. Data on the percentage with postdoctoral research training were derived from newly hired 
faculty members only, which are 85% of total accessions. We are assuming that the same percentage applies to all 
accessions. 

SOURCE: Table 2.5. 
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Line 5 shows the nUiaber of clinical faculty poaitions to be filled 
by individuals with postdoctoral research training experience assuming 
that 35 percent of all accessions to academic positions will be for.ar 
postdoctoral trainees. In the best-guess case, this number is 
estimated to be 1,110. 

Line 6 indicates the size of the clinical science postdoctoral 
pool required to supply the necessary number of individuals with 
postdoctoral training under certain assumptions about the length of 
the postdoctoral training period and the proportion of the pool 
seeking acadeaic employment. 

If the appropriate length of postdoctoral research training in the 
clinical sciences is 2 years, then the pool size needed to produce 
1,110 trained scientists each year would be 2,220. If only SO percent 
of the trainees seek academic appointments after completing their 
training, then the necessary pool size aust be 4,440. We assume that 
some support for postdoctoral research training is also available from 
sources other than the NRSA programs. This is dealt with in line 7 of 
this table. 

Line 7 show the estimated number of clinical science postdoctoral 
trainees that should be supported annually by NRSA programs under 
different assumptions about the proportion of total support provided 
by that source. The resulting range is between 1,080 under the lowest 
set of assumptions, and 5,560 under the highest set. The beat-guess 
assumptions yield a range of 1,850-2,660 postdoctoral trainees in the 
clinical sciences. 

Long-Term Considerations 

The foregoing analysis is an attempt to translate the Ca.aittee's 
assessment of enrollments and funding in the next few years into 
projections of academic demand for clinical faculty and ultimately 
into training levels needed to satisfy that deaand. Along the way we 
are forced to aake critical assumptions about how the system has 
worked in the past and how it will work in the future. Clearly, the 
end results are quite sensitive to these assumptions. 

In effect, what has been done is to cOIIbine expert judgment of 
future trends with a conceptual view of how the training system 
operates and how clinical investigators are absorbed into acadeaic 
positions. 

Although we may have identified in this analysis most of the 
important features of the system that must be considered--attrition 
rates, length of training period, proportion of support provided by 
federal programs, for example--our knowledge of all the parameter 
values in the system is admittedly incomplete. In recognition of 
this, we have provided a fairly wide range of estimates. This is 
partly a reflection of incomplete knowledge, but also reflects the 
uncertainty inherent in any projection exercise. 

These caveats notwithstanding, it seems clear that even under the 
most optimistic set of assumptions made by the co .. ittee, the size of 
the clinical faculty in u.s. medical schools will not expand as fast 
as it has in the recent past. 
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The long-tera problea then becomes one of how to maintain the flow 
of qualified new entrants into the field of clinical investigation in 
the face of declining opportunities in the academic sector where most 
clinical research is conducted. It is a basic preaise of this 
Coamittee that the aaintenance of such flow is vital to the research 
enterprise. A potential no-growth situation in aedical schools will 
tend to decrease this flow as well as the growth of clinical research 
itself. This dilemma is created by both deaographic and economic 
factors. A projected surplus of physicians has served to preclude 
further expansion of aedical education for the next 10 years or so. 
Economic conditions are not favorable for large increases in R and D 
funding by the federal governaent. The ability of medical school 
faculties to support themselves through revenue fro• practice plans 
will be negatively affected by efforts to contain costs in aedicare 
and .. dicaid programs. This is the situation facing clinical research 
as seen by the Coaaittee and other observers. Victor Fuchs, a noted 
health economist wrote recentlya 

•t aa particularly concerned, for exaaple, about what 
will happen to -.dical research. Without research, 
without advancing the state of knowledge, medicine 
will begin to run up against blank walls. There is 
only a liJil. ted ~unt of improveaent in health that 
can be purchased by increasing the nuaber of 
physicians or by adding hospital beds. The great 
advances have always come from figuring out better and 
newer ways of preventing or treating disease. Soaehow 
there has to be enough funds generated in .. dical 
centers to support research and to eaploy faculty who 
are actively engaged in research.• (Fuchs, 1982) 

Aa noted earlier in this report (Chapter 1), this Committee 
believes that the long-term problems facing clinical research will 
arise aore froa insufficient funding of research than from a lack of 
training opportunities. We agree with Fuchs when he says that ways 
auat be found in aedical schools to support research activities. But 
we have tried in this report to make the moat realistic analysis 
possible with the existing inforaation. Our recoaaendations for 
training in the clinical sciences acknowledge the continuing need to 
attract and train physicians for research careers. Yet the overall 
recoaaended level of training in the clinical sciences has been 
foraulated under our beat judgment about the research opportunities 
that are expected to beoome available within the next few years under 
the moat likely set of circumstances in aedical education. 
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3. Basic Biomedical Sciences 

Bioscience Ph.D. production has been essentiall~ level 
since 1972 and can be expected to start droppinq as a 
result of declining graduate enrollments. Conse­
quently, the rapid growth in the number of biomedical 
scientists serving in postdoctoral positions during 
the 1970s is expected to level off in the 1980s. 
Nonacademic demand, especially in the new biotech­
nology industry, is expected to be strong, but the 
universities will continue to be counted on to supply 
the training. Students entering graduate school todaq 
will be completing their training in the 1990s when 
long-term demographic trends will begin to change 
again. Both short-term and long-term projections 
indicate the need to sustain the current level of 
support for both predoctoral and postdoctoral training 
in the basic biomedical sciences. 

INTRODUcnON AND OVERVIEW 

In this chapter we discuss the national needs for research 
personnel in the basic bioaedical sciences and the supply available to 
Met these needs. Fr011 the 11011t recent data and froa the extensive 
experience of Coaaittee and Panel aellbers are derived rec~ndations · 
for the nuabers of predoctoral and postdoctoral trainee and fellowship 
awards to be provided under the National Research Service Awards Act 
during the next 5-year period. 

One of the Coaaittee•s 110st iii()Ortant tasks is the collection an4 
analysis of the latest data on enrollments, degrees, R and D funding, 
and e~lov-ent for doctorate-level scientists. The data in this 
chapter help to define the supply/deaand situation for scientists in 
the basic bioaedical fields as it existed in 1980-81, providing up to 
3 additional years of data beyond that reported on by this Coaaittee 
in 1981. 

Perhaps the most ~rtant trends shown by the recent data involve 
two variables to which the systea is highly sensitive--postdoctoral 
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appointments and enrollments. Following a trend that began in the 
early 1970s, the number of biomedical scientists serving on 
postdoctoral appointments increased 5 percent per year between 1979 
and 1981 (Table 3.1). This growth occurred during a period in which 
Ph.D. production was essentially constant. But the rate of growth in 
postdoctoral appointments appears to have slowed somewhat in 1981, and 
as the analyses in this chapter will show, there is reason to expect 
this growth to continue to moderate in the near future. 

As for enrollments in the basic biomedical sciences, it is clear 
that they have leveled off after a long period of steady growth since 
1960. Estimated undergraduate enrollment reached a peak in 1976 and 
dropped for 3 years in a row before rebounding somewhat in 1980. 
Bioscience baccalaureate degrees have been declining since 1976, and 
bioscience graduate enrollments reached a peak in 1978. As of 1982, 
enrollment in .adical schools was still growing at less than 2 percent 
per year, but preltminary data for FY 1983 show practically no growth. 

Biomedical science R and D funding in colleges and universities 
has continued to advance at approximately 4 percent per year (after 
adjusting for inflation). Research grant expenditures by the NIH 
declined in FY 1981, after gaining almost 5 percent per year in real 
terms since 1975. A similar pattern was exhibited by total national 
expenditures for health related R and D. 

The total Ph.D. labor force of biomedical scientists approached 
nearly 70,000 individuals in 1981, with just over half employed by 
academic institutions. Academic employment has been increasing by 
more than 4 percent a year. Employment in the industrial sector is 
growing much faster, and self-employment is the fastest growing 
category. The unemployment rate remains low at just over 1 percent. 

This report contains recommendations based on both short-tera and 
long-tera considerations. our main objective is to promote a stable 
systea in which biomedical scientists are trained and absorbed into 
productive research positions. For this we must take a long-term look 
at the system, including trends in graduate school enrollment and the 
age profile of university faculty members. Consideration of these and 
other factors point to a decreasing supply of bioscientist& and an 
increasing attrition rate from the active pool of researchers in the 
1990s. In the shorter term, the supply of trained individuals appears 
adequate although heavy industrial recruitment, particularly in areas 
related to biotechnology, may create shortages in some disciplines. 

We will return to the supp~y/deaand outlook for biomedical 
scientists later in this chapter after discussing the predoctoral and 
postdoctoral training systems for these scientists. 

THE TRAINING SYSTEM IN BIOMEDICAL SCIENCE FIELDS 

In this section, the stages in the career of young biomedical 
scientists are described to assist in understanding the system in 
which they are trained in this country. These stages are shown in 
Figure 3.1. Data in the diagram are the average numbers of scientists 
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TABLE3.l Current Trends in Supply/Demand lndicaton for Biomedical Science Pb.D.s 

Growth A venae Annual 

Flsc:aJ Year 
Rate from Latest Otanae from 
1975 to Annual 1975 to Latest 

1975 1976 1977 1978 1979 1980 1981 Latest Year Otanae Year 

1. SUPPLY INDICA TORS (New Entnnta): 

L Ph.D. production 3,.S1S 3,.S78 3,465 3,516 3,644 3,823 3,838 1.5$ 0.4$ 54 
b. ,.; of Pb.D.s without apedlic employment 

proapecll at time of pduation 6.4$ 6.3$ 7.2$ 6.0'1 5.2$ 4.8$ 5.5$ -2.4$ 14.6$ -0.2$ 
c. Postdoctoral appiL 5,484 n/1 6,403 n/a 7,419 n/a 8,185 6.9$ 5.0'1b 450 
d. B.A. desrees awarded 50,493 52,642 51,783 49,701 47,717 45,106 41,476 -3.2$ -8.0'1 -l,.S03 

2. DEMAND INDICATORS (Rand D Fundina): 

L National expendlnues for health-related 
Rand D (1972 $, bil.) $3.70 $3.81 $3.97 $4.13 $4.31 $4.48 $4.44 3.1$ -0.9$ $0.123 

b. Blomecllcalacience R and D expendltwesln 
c:oUeps and univenities (1972 S, btl.) $1.19 $1.26 $1.27 $1.34 $1.35 $1.43 $1.49 3.8$ 4.2$ $0.05 

c. NIH re-rc:b srant expenditures (1972 S, bll.) $0.897 $0.944 $1.00 $1.06 $1.17 $1 .20 $1.19 4.8$ -{).83$ so.os 
d. Ph.D. faculty/student ratio" 0.058 n/a 0.056 n/a 0.063 0.067(est.) n/a 3.2$ 6.3$ 0.002 

3. LABOR FORCE:b Ul 
N 

L Total 50,698 rt/a 55,167 n/a 62,590 n/a 69,076 5.3$ 5.1$ 3,063 
b. Academic (excl. postdOCL) 28,339 n/a 30,390 n/a 33,687 n/a 36,497 4.3$ 4.1$ 1,360 
c. Bulinea 6,645 n/a 6,918 n/a 8,461 n/a 9,957 7.0'1 8.5$ 552 
d. Government 4,522 nl• 4,.S67 n/1 5,o75 n/a 5,406 3.0'1 3.2$ 147 
e. Hoapi tab/cllnlcs 1,950 n/a 2,296 n/a 2,727 n/a 2,798 6.2$ 1.3$ 141 
f. Nonprofit 1.221 n/a 1,.S44 n/a 1,854 nl• 2,083 9.3$ 6.0'1 144 

" Self-employed 836 n/a 864 n/a 1,197 n/a 1,860 14.3$ 24.7$ 171 
h. Other (lncl p01tdocs.)c 6,667 n/a 8,642 n/a 8,899 n/a 9,644 6.3$ 4.1$ 496 
I. Unemployed and aeeklns 518 n/a 810 n/a 690 nl• 831 8.2$ 9.1$ 52 

4. BIOMEDICAL ENROLLMENTS: 

L Graduate 38,314 39,322 39,260 43,787 43,378 42,969 42,117 1.6$ -2.0'1 634 
b. Medical and dentalac:hoob 74,222 77,011 79,279 81,934 84,761 86,502 88,254 2.9$ 2.0'1 2,339 
c. Estimated underpduated 424,539 439,946 425,863 406,373 374,869 386,236 nl• -1 .9$ 3.0'1 -7,661 
d. Total biomedical sreduate and 

underpeduate enrollment 537,075 556,279 544,402 532,094 503,008 515,707 n/a -0.8$ 2.5$ -4,274 

"Ratio of academlc:a11y employed Ph.D.s to 1 4-year weipted •"'nae of total araduate and undersraduate enrollmenll (WS), where (WS)t • 1/6(St + 2St·l + 2St.2 + St·Y· 
bSince labor force data are not available for 1980, latest annual chanp rep-nlll'ftln&e annual srowth rate from 1979-31. 
cAbo Includes FFRDC laboratories. 
dEstlmated by the formula U1 • <At+z/Bi+2>G• where U1• blomedlc:alldenoe underpduate enrollment in year I; -'!+2 • blomedlc:al science baccalaureate desrees awarded In year 1+2 
(exclucllns health profealona); B1+2 • total baccalaureate cleiJees awarded In year 1+2; q • total undersraduate depee<tedlt enrollment In year I (exclucllns fint professional). 

SOURCES: AAMC (1972-33, apec:ial tabulationa of 4/8/82 and 5/17/82); ADA (1971-33a); ANA (1960-32); NIH (1966-32); NRC (1951-32, 1973-32); NSF (1973-33a, 1975-33); U.S. 
Department of Education (1941-33,1959·79,1961-32,1973-82,1974-82). 
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FIGURE 3.1 Doctoral training system in the biomedical sciences. Estimates represent the average 
annual number of individuals following particular pathways during the 1973-81 period. No estimates 
have been made for immigration, emigration, or re-entry into the labor force. 

each year from 1973-81 who have followed particular routes. Depicted . 
on the left is the incoming supply of baccalaureate degree recipients 
headed for doctoral training in the biomedical sciences. To the right 
is the active Ph.D. labor force. Estimates of the pool sizes in 1981 
are given where these can be made. During 1973-81, attrition from the 
labor force due to death and retirement has averaged only 400 
scientists a year (path I), while the total number entering has 
averaged 3,500 scientists annually (paths D, G, and H). Consequently, 
there has been an annual net growth in the biomedical Ph.D. labor 
force of approximately 3,100 individuals. 

The •training system• may be viewed as a network of interconnected 
pools, with a flow of trainees from left to right. The flow between 
pools is determined by the number of individuals having the credentials 
(and interest) required to enter the next stage in their career 
development. The transition from one stage to another is influenced 
by a variety of factors including the trainee's personal career 
preference, the availability of student financial support, institu­
tional resources (space, supplies, faculty), and institutional 
admissions policies. 
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The pathways described in Figure 3.1 represent the available 
routes to careers in research. Students may leave at any stage, but . 
they must generally re-enter where they withdrew. The route .oat 
commonly followed by undergraduates interested in research careers in 
this field is through doctoral (paths A and B) and postdoctoral 
training (path B) in the biOMdical sciences. Completion of doctoral 
training may require between 5 and 7 years froa receipt of the 
baccalaureate degree, and Ph.D. scientists typically spend between 2 
and 4 years on postdoctoral apprenticeships. Thus, froa the time a 
student enters graduate school to the time he or she completes 
postdoctoral training may take from 7 to 11 years (with a -.dian of 9 
years in postgraduate training). 

As shown in the diagram, there are three separate stages through 
which aspiring young biomedical scientists passa undergraduate, 
graduate, and postdoctoral training. Described on the following pages 
are the features of each phase that affect both the numbers .and the 
quality of young investigators trained to fill the nation's need for 
research personnel in the basic biomedical sciences. 

Undergraduate Training 

Most of the undergraduates preparing for research careers in the 
basic biomedical sciences pursue baccalaureate programs in biology or 
cheaistry, but some also receive their degrees in physics, mathematics, 
or a social science. Attrition in undergraduate programs is high--an 
estimated 40 percent of the matriculants do not graduate--and a 
majority of those who do graduate are either not interested in or do 
not qualify for graduate study. 

The decision to enroll in a doctoral program is influenced by 
several considerations. Most biology undergraduates plan careers in 
one of the health professions, and they generally receive very little 
encouragement to pursue careers in biomedical research--especially 
since the numbers of faculty openings in this field have diminished in 
recent years. The availability of federal training grant support may 
also directly or indirectly affect career decisions by undergraduates. 
In times when federal funds for graduate training were aore plentiful, 
the staff at research institutions often pursued active recruiting 
programs that included visits to non-research colleges and the 
provision of summer research opportunities to sophomores and juniors. 
In the last few years these efforts have diminished. Furthermore, 
students considering careers in biomedical research aay view the 
diminishing level of federal training support as an indication that 
the recruitment of well-qualified investigators into this field is no 
longer an important national priority. 

Doctoral Training 

The primary goal of those undertaking graduate study in the basic 
biomedical sciences is to begin to establish credentials as an 
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independent investigator. Admission of students into graduate school 
is usually based on undergraduate grade point average, performance on 
the Graduate Records Examination (or a coaparable test), and faculty 
recommendations. In many instances considerable weight is also given 
to the undergraduate research experience of the candidate and a 
personal interview. During their first 2 years in graduate school, 
students are expected to take advanced courses in their major area of 
work and in related areas. There is generally great freedom allowed 
in the selection of courses so that each individual develops a unique 
set of skills. After completion of course work, students must pass 
qualifying examinations (written, oral, or both) and then concentrate 
on their areas of research interest. A doctoral candidate typically 
spends between 3 and 4 years (beyond course work) developing skills as 
an independent investigator. Submission of a doctoral dissertation, 
describing a significant and original scientific contribution, is a 
primary requirement for successful completion of the Ph.D. program. 
Often students present manuscripts based on their research which are 
accepted for publication in refereed journals. 

At every step in the development of a research scientist, new 
skills are required. As an undergraduate, a student may do very well 
with a high capacity to memorize and to study. A graduate student 
must be able to pose questions, devise experiments to answer them, 
carry out experimental protocols (often devising new procedures and 
creating new instrumentation or equipment), and manage time in an 
unstructured environment. The Ph.D. candidate must display creativity 
and have the .otivation to function independently with only liaited 
supervision. The student will succeed only if he or she can work 
alone and grow in scientific independence. Many doctoral students 
withdraw because they cannot make the transition fro• undergraduate to 
graduate school setting--even though they possess the intellectual 
capacity required. 

Attrition due to academic failure is not common but does occur. 
Also, some students, having been exposed to the research environment, 
may reassess their career goals and decide to pursue other interests 
(e.g., careers in medicine or in other scientific fields). Half the 
students enrolling in doctoral programs do not complete requirements 
for the Ph.D.--some terminate study at the master's level--and there 
is ·no compensating inflow of replacements for those leaving. This 
attrition rate has always been high. Neither faculty nor students 
have a reliable basis for predicting which students have the necessary 
personal commitment that is essential for completion of the degree. 
Keeping uncommitted students in the program would be truly wasteful. 

While in doctoral training, many students hold teaching assistant­
ships, research assistantships, traineeships, and fellowships and 
receive an average annual stipend of approximately $6,000. Graduate 
students are involved in a very large share of the projects sponsored 
by the NIH, NSF, and other federal agencies funding health-related 
research. On the average, each student contributes 3-4 years of 
full-time effort directed toward the elucidation of a carefully 
selected scientific question. While the proportion of the overall 
research effort attributable to graduate students cannot be reliably 
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estimated, it is evident that they play an essential role. Typically, 
the supervisory faculty meaber aelec~s the areas of focus for 
research, obtains the required funding and other resources, provides 
direction and consultation, but may.do little of the actual expert.en­
tation or data collection. The last are major responsibilities of the 
graduate students and postdoctoral&, although both play significant 
roles in the design of experiments as well. 

The contribution of graduate students to the leadership position 
in the biomedical sciences now held by the u.s. must be recognized. 
If the number of graduate students is decreased, or if fewer stay to 
complete degrees, research productivity in the basic sciences will be 
directly diminished. The graduate student contribution cannot be 
replaced by technicians who generally do not contribute to experi­
mental design. They cannot be replaced by postdoctoral& unless the 
latter category is increased substantially--and that can only be 
achieved by having more graduate students to feed the postdoctoral 
pool. Nevertheless it seems essential to face up to the longer-term 
prospects of a different aix of contributors to the research work 
force. Smaller numbers of graduate students, larger nuabers of 
postdoctoral&, who are better paid and who hold aore permanent 
positions, as well as larger numbers of technicians can be expected. 

Postdoctoral.Training 

An estimated 60 percent of the Ph.D. recipients in the basic . 
biomedical sciences now go on to postdoctoral appointments, and that 
percentage has been increasing steadily over the past 15 years. 
Unlike undergraduate and graduate training programs that are the 
shared responsibility of departmental faculty groups, postdoctoral 
training is generally the province of individual faculty members. 
Bach member directs the activities of his or her research group, and 
that group and the interactions among individuals within the group 
provide the environment for postdoctoral training. . 

The principal determinants of whether a graduate student pursues 
postdoctoral training are the career·goals of the individual, the 
opportunity to work with a highly regarded.mentor or research team, 
the availability of attractive employment alternatives, and a variety 
of personal considerations (e.g., geographic location, financial 
incentives). Por those interested in facuity careers at major 
research institutions, a minimum of 1-2 years postdoctoral 
apprenticeship is generally required. Although there is no formal 
certification attached to the post-Ph.D. training, 3 years is accepted 
as the standard time needed to achieve the appropriate level of 
experience. Many young scientists extend their studies to 4 or aore 
years because of interest in a particular project, desire to complete 
their research and publish the findings, or a lack of alternative 
employment opportunities. 

Although the postdoctoral stipena--ranging fro. •14,000 to •18,000 
per year--is well below the salary paid to a junior faculty member, 
many young biomedical scientists find the postdoctoral experience 
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highly rewarding, as witnessed by this passage from a previous HAS 
study. 

From the perspective of the young investigator the 
postdoctoral appointment bas provided a unique 
opportunity to concentrate on a particular research 
problem without the burden of either the teaching and 
adlinistrative responsibilities usually given to a 
faculty meaber or the formal degree requirements of a 
gradm te student. As the COJDpetition for research 
positions bas intensified during the past decade, the 
opportunity as a postdoctoral to establish a strong 
record of research publications bas become increas­
ingly attractive to many young scientists interested 
in careers in academic research. (NRC, 198la, p. 82) 

Those holding postdoctoral appointments contribute to the quality, 
creativity, and productivity of the research enterprise. The roles 
that these individmls play in the research effort depend on the .odus 
operandi of the senior investigator, the nature of the research 
problea, the size and coaposition of the research teaa, departmental 
and institutional policies, and the talents and experience of the 
individual. Frequently the iaportance of the postdoctoral scientist's 
contribution to the research effort is recognized in his or her 
inclusion as the principal author of one or more articles based on the 
findings. Further110re, many postdoctoral appointees are substantially 
involved in the training of graduate and undergraduate studenta. 

Following completion of the postdoctoral tenure, aost individuals 
are expected to 110ve on to reaearcb positions in acadeaia or in 
industry and government laboratories. An increasing fraction, 
however, reaain 110re-or-lesa permanently eaployed as senior research 
associates in the univeraity setting. These scientists are often key 
membera of a research group--providing continuity through the training 
of new group aembers and maintaining the research environment and oral 
history of long-term projects. These senior research aasociates 
coapleaent the lead faculty members and provide day-to-day superviaion 
of the laboratories. 

EXPANSION OF THE POSTDOCTORAL POPULATION 

For several years now the Committee has paid particular attention 
to changes in the size of the postdoctoral population in the baaic 
biomedical aciences. During the 1973-81 period the number of bioaedi­
cal acientista holding postdoctoral appointments in universities baa 
climbed at a reasonably constant rate of 9 percent per year--aignifi­
cantly higher than the rate of growth for faculty. The net annual 
incrementa to the postdoctoral group have averaged approximately 420 
scientists (Figure 3.2), while the total number of Ph.D. graduates 
each year has increased only slightly. 
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FIGURE 3.2 Estimated growth in the numbers of Ph.D. awards, academic post­
doctoral appointments, and fust-year postdoctoral appointments in the bio­
medical sciences, 1973-81 . First-year appointments are estimated from the 
number of Ph.D. recipients each year planning to take postdoctoral training 
positions in an academic setting after ,completing their graduate education. 
See Appendix Table 83. 

This postdoctoral growth has iaportant implications for both 
research and research training in the biomedical disciplines. In 
terms of numbers, the postdoctoral group constitutes an estimated 18 
percent of the full-tiae equivalent bioscience research personnel in 
Ph.D.-granting universities (NRC, 198la, p. 195). Because they bring 
with thea fresh ideas and new techniques and devote their full 
energies to their scientific investigations, the importance of the 
postdoctoral group to the quality, creativity, and productivity of 
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scientific inquiries ia auch greater than their numbers alone 
suggeat. On the other hand, there is aOile concern that in recent 
years more bio .. dical science graduates have taken postdoctoral 
appointment• than aay find career opportunitiea in research. In an 
earlier report the C~ittee found that more than 40 percent of the FY 
1971-75 Ph.D. recipients who held postdoctoral& in 1976 indicated that 
they had prolonged their appointments becauae of difficulty in finding 
employment positions they deaired (NRC, 1975-81, 1977 report, Vol. 2, 
p. 31). Other evidence presented later in this section reveals that 
since 1973 a steadily declining fraction of postdoctoral scientist• in 
biomedical fielda have aubsequently moved on to faculty positions in 
major reaearch universities. 

With thia concern in mind the Committee has made a detailed 
exaaination of the postdoctoral growth during the 1973-81 period. The 
analysis has focusaed on six questions& 

1. What are the principal factors underlying the 
poatdoctoral expansion in the baaic bio-.dical 
sciences? 

2. In which university settings has most of the expanaion 
occurred? 

3. Have the demographic characteristics of the 
poatdoctoral population changed aignificantly during 
the a-year period? 

4. Do those who have held appointments 4 year• or longer 
differ from other postdoctoral scientiata--in teras of 
their training background and other characteristic•? 

5. Have the .are recent graduates encountered greater 
difficulty in pursuing careers in reaearch after 
caapleting their postdoctoral training? 

6. I a the rapid rate of postdoctoral expanaion obaerved 
the paat 8 year• likely to continue? 

The following exaaination of these questions reliea excluaively on 
detailed tabulations of data collected in the NRC's biennial (1973-81) 
Survey of Doctorate Recipients. The survey includes responses frOil a 
15 percent aample of bia.edical scientists who had earned their 
doctorates within the previous 43 yearaJ responaea have been weighted 
to provide population estimatea. 

Factors Contributing to Postdoctoral Expansion 

The ateady growth in the postdoctoral population in academia may 
be attributed primarily to two factorsa an increase in the numbers of 
new Ph.D. recipients pursuing additional research training in the 
biomedical sciences and an increase in the average length of tt.e 
individuals spent in postdoctoral apprenticeships. As illustrated in 
Figure 3.2, the number of firat-year postdoctoral appointees is 
estimated to have grown at a rate of approximately 75 individuals a 
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year--accounting for two-fifth• of the postdoctoral expansion 
between 1973 and 1981. It may be presu.ed that the remainder waa due 
to a prolongation of postdoctoral tenure. During this a-year span the 
aedian length of time spent in postdoctoral training increased froa 2 
to 3 years. Table 3.2 presents data describing the percentages of 

TABLE 3.2 Estimated Percent of Biomedical Ph.D. Recipients Entering 
Postdoctoral Training Immediately After Graduation Who Still Held 
Appointments 3, 4, and 5 Years Later 

hrcent Holding Postdoctorals After: 

Ph.D. Cohort4 3 Years 4 Years 5 Years 

1967.(;8 3.9 
1968.(;9 9.8 

1969-70 22.2 10.9 
1970-71 19.1 

1971-72 33.5 10.7 
1972-73 20.2 

1973-74 42.1 12.1 
1974-75 26.8 

1975-76 47.8 22.9 
1976-77 32.8 

1977-78 47.1 

4 Each cohort includes Ph.D. recipients from the 2-year period specified who indicated at 
the time they completed requirements for their doctorates that they had fum commit· 
ments to take postdoctoral appointments. 

SOURCES: National Research Council (1958-82, 1973-82). 

biomedical Ph.D. recipients taking postdoctoral appoint.ents 
immediately after graduation who atill held training appoint.enta 3, 
4, and 5 yeara later. Recent graduates have typically held post­
doctoral appointment• for appreciably longer perioda of tiae. Por 
exaap1e, as many as 33 percent of the 1976-77 cohort remained in 
postdoctoral status 4 years later, compared with 10 percent of the 
1968-69 cohort. Whether or not these biomedical acientists have 
extended their apprenticeships because of difficulty in finding 
employaent situation• or because of other reasons unrelated to the 
availability of career opportunities ~annot be ascertained from the 
survey data collected. Nevertbelesa, it ia obvioua that the 
prolongation of apprenticeship (for whatever reason) bas been a major 
factor contributing to the expansion of the postdoctoral population in 
the bio .. dical aciences. 

1 In deriving this fraction it bas been estimated that, if there bad 
been no change in average length of postdoctoral apprenticeship, the 
1981 postdoctoral population would have included approximately 4,900 
biomedical acientists. 
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Postdoctoral Setting 

Further analysis of the 1973-81 growth trends reveals that much of 
the postdoctoral expansion baa occurred within Mdical schools. In 
1981 an estimated 65 percent of the postdoctoral scientists were 
eaployed in •dical or other health professional schools compared to 
56 percent 8 years earlier. Most growth has occurred within the 20 
largest research universities, which eaployed 43 percent of the 
postdoctoral scientists in 1981 compared with 36 percent in 1973~ 
Throughout this period almost all of the postdoctoral& were eaployed 
full-time, aainly in R and D activities. Approximately 85 percent 
were involved in federally-sponsored research activities. Tbia 
evidence supports the impressions of many Committee and panel •mbers 
who have observed a steadily growing deaand for postdoctoral 
scientists--especially within the major biomedical research 
institutions. 

Demographic Characteristics 

In .oat respects the demography of the postdoctoral population bas 
changed little during the past a-year period of growth. Approximately 
10 percent of this population, which includes only individuals with 
doctorates from u.s. universities/ held foreign citizenship, and 
about 30 percent were wo.en. (The fraction of women holding 
postdoctoral appointments has risen slightly in recent years, along 
with an increase in the fraction of women earning bia.edical science 
doctorates.) As many as 40 percent of the biomedical poatdoca 
received their graduate training in biocheaiatry, molecular biology, 
or microbiology, and leas than 5 percent held professional doctorates 
as well aa Ph.D. degrees. As might be deduced from the survey data 
presented in Table 3.2, there bas been a significant shift in the 
academic age distribution of the postdoctoral group. In 1973 an 
estimated 17 percent had received their Pb.D.a .ore than 3 years 
earlier (Figure 3.3)J in 1981 27 percent had earned their degrees more 
than 3 years before. Similarly, the proportion with .ore than 4 years 
postgraduate experience has risen from 12 percent in 1973 to nearly 20 
percent in 1981. This change may be attributed, of course, to the 
prolongation of postdoctoral apprenticeships by aany recent graduates. 

2 These 20 institutions received approximately 38 percent of the 
federal funding in the biological sciences in FY 1980J for a list of 
these 20, see National Science Foundation, 1975-83, FY 1980, pp. 79-80. 
' It is estimated that foreign scientists have comprised approximate-
ly one-third of the total population of biomedical investigators hold­
ing postdoctoral appointments in u.s. university laboratories. 
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FIGURE 3.3 Percent of the postdoctoral population in the biomedical sciences who had earned 
their doctorates more than 2, 3, or 4 years earlier, 1973-81. See Appendix Table Bl7. 

Long-Term Postdoctorals 

To investigate further the trend toward longer postdoctoral 
tenures, a comparison has been aade between those who had held their 
training appointments 4 or more years since receiving their Ph.D.s and 
other postdoctoral scientists in the bia.edical disciplines. ao.e 
saall, but interesting, differences were found between these two 
groups--in terms of both their employment settings and their demo­
graphic characteristics. Por example, the senior postdoctoral group 
was comprised of a disproportionately large share of wo.en (35 
percent) and foreign nationals (16 percent). Thoae holding post­
doctoral& 4 or more years after completion of their graduate education 
were also less likely than other postdoctoral scientists to be 
employed in the 20 largest research universities or to be involved in 
federally-sponsored research. Hone of these differences, however, are 
of sufficient magnitude to be considered of major t.port. Nor is 
there any evidence to suggest that graduates from the leading doctoral 
programs were more likely to prolong their postdoctoral apprenticeships 
than were other biomedical science Ph.D. recipients. This finding 
s~ to confirm the Committee's opinion that the decision to extend 
postdoctoral training is frequently influenced by personal considera­
tions unrelated to an in6ividual's abilities and talents. 
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Career Prospects for Postdoctorals 

A possible concern with regard to the rapid growth in the 
po1$tdoctoral population is that there aay be a aisaatch between the 
laportant role these individuals play in the nation's research 
enterprise and the lack of opportunities they find for subsequent 
careers in bioaedical research. Previous findings by the Coamittee 
suggest that career opportunities in academic research are becoming 
scarcer. What effect has this situation had on the careers of 
individuals completing their postdoctoral training in the biomedical 
sciences? To address this issue an analysis has been aade of the 
1975-81 employment situations of biomedical science Ph.D. recipients 
who had begun postdoctoral training between 5 and 7 years earlier. 
Results of this analysis are reported in Table 3.3. In interpreting 

TABLE 3.3 Employment Situations of Biomedical Ph.D. Recipients Who Had Entered 
Postdoctoral Training Between 5 and 7 Years Earlier, 1975-81 

Fiscal Year 

Employment Situation 1975 1977 1979 

Major Research Institutions" N 1,091 1,047 1,130 
% 49.4 47.0 41.7 

Faculty-Rank Positionsb N 876 773 772 
% 39.7 34.7 28.5 

Other Staff Positions" N 215 274 358 
% 9.7 12.3 13.2 

Other Universities and Colleges N 526 573 590 
% 23.8 25.1 21.8 

Faculty-Rank Positions N 415 521 480 
% 21.5 23.4 17.7 

Other Staff Positions N 51 52 110 
% 2.3 2.3 4.1 

Nonacademic Employment Sectors N 578 586 951 
% 26.2 26.3 35.3 

Research Positionsd N 490 476 734 
% 22.2 21.4 27.1 

Other Staff Positions N 88 110 223 
% 4.0 4.9 8.2 

Unemployed and Seeking Position N 16 23 35 
% 0.6 1.0 1.3 

TOTAL N 2,208 2,229 2,712 

% 100.0 100.0 100.0 

1981 

1,219 
43.4 
763 

27.2 
456 
16.2 

622 
22.2 
501 
17.9 
121 
4.3 

922 
32.9 
702 

25.1 
220 
7.8 

43 
1.5 

2,806 

100.0 

"Includes the 100 academic institutions with the largest total Rand D expenditures in the biomedical sciences in 
FY 1979. 
b[nstructor, Associate Professor, Assistant Professor, or Professor. 
CJncludes research staff appointments, postdoctorals, and other nontenure track positions in universities and 
colleges. 
d[ncludes all individuals employed in nonacademic sectors who indicated that they devoted at least one-fourth of 
their time to Rand D activities. 

SOURCES: National Research Council (195 8-82, 1973-82). 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  The 1983 Report
http://www.nap.edu/catalog.php?record_id=19456

http://www.nap.edu/catalog.php?record_id=19456


64 

the findings one must keep in mind that the data do n2i reflect the 
career patterns of any individuals who started postdoctoral training 
since 1976. As can be seen froa the data presented, there has been an 
appreciable decline in the percentages of former postdoctoral& holding 
positions with a faculty rank (Instructor and above)--especially those 
in major research institutions. This decline has been offset in part 
by increases in the percentages of those employed in non-faculty staff 
positions in academia (including prolonged postdoctoral training 
appointments). During this 6-year period there have also been 
increases in the fraction employed outside the academic sector--and 
many of these. scientists were involved in research activities. Thus, 
although the findings indicate that a significantly smaller proportion 
of biomedical science postdoctoral& have moved on to university 
faculty-rank positions, the proportion continuing to pursue careers in 
research has not changed appreciably. 

Future Growth of the Postdoctoral Population 

We appear to be approaching a turning point in the size of the 
postdoctoral population. It seems probable that the number of 
individuals in this cadre will stabilize in the next few years. 
Whether it does or not will depend prillarily on how many gradus tes 
decide to enter postdoctoral training in universities and their 
average length of apprenticeship. As already mentioned, the rapid 
postdoctoral expansion of the past occurred during a period when 
doctoral awards grew at an annual rate of only 1 percent--from 3,520 
in FY 1973 to 3,951 in FY 1982. This .odest increase in doctorates 
followed a period of sizeable growth in the numbers of students 
enrolling in the biomedical sciences. Since 1975, however, first-year 
graduste enrollments have dropped 20 percent as· shown in Figure 3.4. 
It seems highly probable that this decline will have a corresponding 
effect on the number of doctoral awards in the next several years, 
which in turn will reduce the number of new entrants to the 
postdoctoral population. 

For purposes of illustration, projections have been made of the 
numbers of doctoral awards during the 1982-87 period and the numbers 
of young investigators expected to enter the postdoctoral population 
in academia. It is assu.ed on the basis of data from the Doctorate 
Records File that 6-1/2 years elapse between the time a student 
initially enrolls in graduate school and the date of completion of the 
doctoral prograa. In projecting entrants to the postdoctoral pool, 
two alternatives have been considereda (a) the fraction of graduates 
opting for postdoctoral training in universities will remain at the 
current level (0.56)1 or (b) this fraction will increase to 0.63 by 
1987. The results of these projections are displayed in Figure 3.4. 
It should be noted that although first-year enrollaents dropped 
significantly between fall 1975 and fall 1976, the nuaber of doctoral 
awards 6 years later has continued to increase through FY 1982. 
Nevertheless, in the next 5 years or so we anticipate a significant 
reduction in Ph.D. production from 3,951 (FY 1982) to approxillately 
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FIGURE 3.4 First-year graduate enrollments in the biomedical sciences, projected Ph.D. 
awards, and new entrants to academic postdoctorals, 1973-87. See Appendix Tables 
82 and 83. 

3,200 biomedicaL scientists. It is also projected that the number of 
new entrants to the postdoctoral population in academia will decline 
from 21 150 scientists (PY 1980) to somewhere between 1,790 and 21 040 
individuals--depending on the proportion of Ph.D. recipients opting to 
take academic postdoctoral&. 

Some caveats are in order with regard to these projections. 
Whether or not a 20 percent decline in Ph.D. awards occurs will depend 
on factors such as the availability of financial support for graduate 
study, the average tt.e it takes students to complete work for their 
doctorates, and other factors affecting the •completion rate• for 
first-year graduate students in the· biomedical sciences. If past 
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trend• continue and a decrea•ing fraction of the graduate •tudent• 
currently enrolled complete work for the Ph.D., the decline in 
doctoral awards aay be greater than projected. On the other hand, 
even if the nuaber of po•tdoctoral entrant• i• greatly reduced, the 
total size of the po•tdoctoral population aay not decrea•e if a 
substantial portion stays in this •etting longer. 

CAREEROUTCOMESOFFORMER 
NIH PREDOCI'ORAL TRAINEES AND FELLOWS 

The Committee has undertaken a study to exaaine the career 
outcoaes of biomedical scientists who had received NIB predoctoral 
training grant or fellowship support in the pa•t 15 year•. The 
priaary intent of the study is to •identify the kind• of re•earch 
positions available to and held by individual• co.pleting (NIB 
training] prograas• (Section 473.b.3 of the National Research Service 
Awards Act of 1974) and to compare the finding• with the career 
outcoae• of other biomedical science student• who had not received NIB 
predoctoral training grant or fellowship support. Result• of thi• 
~rison are •u.aarized here and will be presented in detail in a 
separate report. (An analogous •tudy of former NIB postdoctoral 
trainees and fellows is planned.) 

The analy•e• undertaken in thi• study focu• on the early career 
outcomes of more than 32,000 individuals receiving at lea•t 9 months 
of predoctoral (pre-Ph.D.) training grant or fellowship support from 
the NIB during FY 1967-80. Five general factors were con•idereds 

1. attain~~ent of the research doctorate 
2. postdoctoral research training experience · · 
3. early career eaployment 
4. demonstrated interest and success in obtaining federal 

support for research 
5. record of publication. 

Coaparisons were made with two other groups of biomedical science 
Ph.D. recipients. Group I includes biomedical science Ph.D.s 'who had 
~ received at least 9 months of NIB predoctoral training grant or 
fellowship support but who had been in prograas that had aa.e NIB 
predoctoral training grant funding. Group II includes bia.edical 
science Ph.D.s who had been in prograas that had no NIB predoctoral 
training grant funding. The distinction between the two compari•on 
groups is ~rtant. Individuals in Group I, while not recipients of 
NIB predoctoral stipends, should have benefited froa having been 
graduate students in programs that had NIB training grant support 
since those grants are made on the basis of program quality. 

Su.aarized below are highlights of the coaparisons and key 
findings a 

• Since 1972 the nu.ber of NIB predoctoral award• 
made each year has declined 40 percent, and the 
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number of new awards to individuals dropped by 
more than 50 percent--during a period when total 
Ph.D. degrees granted annually in the bia.edical 
sciences was relatively stable. 

• The median length of time an individual received 
NIB predoctoral support declined froa 34 to 24 
months. 

• Nearly 70 percent of the NIB predoctorals have 
earned their Ph.D. degrees, co.pared with an 
estimated overall completion rate for graduate 
students in the biomedical sciences of less than 
60 percent. 

• Individuals receiving training grant or 
fellowship support for longer periods were 
significantly more likely to complete their 
doctoral training. 

• NIB trainees typically earned their doctorates in 
shorter periods of time than did other biomedical 
science Ph.D.s in Groups I or II. 

• As the number of NIB predoctoral training awards 
diminished during the n 1972-80 period, an 
increasingly larger share of thea went to 
graduate students enrolled in universitie• with 
di8tingui•hed reputations in the bia.edical 
sciences. 

• Former NIB trainees were nearly 30 percent more 
likely than other biomedical science Ph.D. 
recipients to pursue postdoctoral research 
training, and 40 percent more likely to obtain 
NIB postdoctoral training grant or fellowship 
support. 

• In terms of their employment situations, former 
NIB predoctoral trainees did not differ markedly 
froa biomedical scientists in comparison Group 
I. Both were more likely than persons in Group 
II to obtain faculty appointments in major 
research institutions and to be involved in 
research-related activities. 

• Former NIB predoctoral trainees have been 1-1/2 
tt.es more likely than other biomedical Ph.D.s to 
apply for an NIB research grant, and almost twice 
as likely to obtain one. They received appreci­
ably higher priority scores on their research 
grant applications than did individuaL• in either 
comparison Group I or Group II. 
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In interpreting these differences in perforaance between the 
comparison groups and former NIB awardeea, one auat keep in aind that 
NIB trainees and fellows have been selected on the basis of criteria 
believed to reflect their abilities and interests in biomedical 
research. Consequently, NIB predoctorals should a Priori have 
stronger recorda of achievements. The selection and support of these 
individuals is the true purpose of the prograa. The relative 
contributions of the selection process and the research training they 
received cannot be ascertained from this analysis. Nevertheless, the 
findings consistently indicate that former NIB predoctorala have been 
successful in obtaining the Ph.D. degree and developing careers as 
independent investigators in biomedical research. Although the 
observed differences among groups are not startling, the NIB trainees 
and fell~ have out performed Group II on measures pertaining to all 
five criteria and did significantly better than Group I on measures 
pertaining to four of the five criteria. On this basis the Committee 
concludes that the NIB predoctoral training prograas have moat 
effectively facilitated the development of well-qualified biomedical 
research personnel. 

THE MARKET OUTLOOK 

Having discussed the current market situation and given 
consideration to the issues surrounding predoctoral and postdoctoral 
training in the basic biomedical sciences, we turn now to an 
assessment of the near-tera and long-tera eaployment outlook for 
scientists in this area. 

Short-Term Projections of Academic Demand 

Since the academic sector has been and will probably continue to 
be the main focal point for basic biomedical research, we have paid 
particular attention to the analysis of this sector. OUr approach has 
been first to coapile a data bank covering the past 20 years of 
enrollaenta, employment, and R and D funding at colleges and universi­
ties. Then we have developed a .odel of acadeaic deaand and used the 
data bank to estimate the para.eters of the model. Finally, we use 
the .odel to aake short-tera projections of acadeaic deaand that in 
turn provide a quantitative basis for the Committee's reco.aendationa. 

The Model of Academic Demand for Biomedical Ph.D.s 

Academic demand for bioscientist& is created by both expansion of 
faculty size and attrition due to death, retirement, and movement from 
academic to nonacadeaic positions. 

In the biomedical area, faculty size is asau.ed to be determined 
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by two principal factors, enrollments and R and D funding. Attrition 
in the short term is assumed to be a constant percentage of faculty 
size, with the appropriate percentage being estimated from the most 
recent data. 

Our projections of faculty size are based on a .odel in which the 
faculty/student ratio (F/S) is assumed to be priaarily determined by 
total R and D expenditures in colleges and universities. That such a 
relationship exists in the biomedical science fields is clearly 
evident in the data compiled for the 1962-80 period (Figure 3.5). 
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FIGURE 3.5 Biomedical science Ph.D. faculty/student ratio (F/WS) vs. biomedical 
science R & D expenditures in colleges and universities (D). The F/S ratio is defmed as 
academically employed bioscience Ph.D.s relative to bioscience enrollments (WS). 
WS is a 4-year weighted average of enrollments, i.e., (WS>t = l/6(St + 2St·l + 2St.2 + St-3) 
where St =bioscience graduate and estimated undergraduate enrollments in year t. Dis 
defmed as a 3-year weighted average of R & D expenditures; Dt = l/4(Rt + 2Rt·l + Rt-2>· 
Solid line represents a growth cruve of the form Y = (K-C)exp( -ea·bx)+C fitted 
to the data for 1962-80. Broken lines represent 95% confidence limits around the esti· 
mated curve. See Appendix Tables B6 and B9. 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  The 1983 Report
http://www.nap.edu/catalog.php?record_id=19456

http://www.nap.edu/catalog.php?record_id=19456


70 

When the F/S ratio--defined as the nUIIber of bioscience Ph.D.s 
employed in college• and univeraities (excluding poatdoctorala) 
relative to a 4-year weighted average of total graduate and 
undergraduate enrollment in bioscience fielda--i• ahown in relation to 
a 3-year weighted average of bioscience R and D expenditure• (Appendix 
Table B9) , the pointa exhibit a pattern auggeative of a conatrained 
growth curve.a. The F/S ratio grew alowly at low level• of R and D 
expenditures, then accelerated, and now appear• to be growing leaa 
rapidly at higher expenditure levels. 

For the past few years we have been uaing a ao.pertz type growth 
function to IDOdel theae data. The Gollpertz function assuaes that the 
percentage change in F/S decreases exponentially with R and D 
expenditures. It takes the following 11atheutical foras' 

F/WS • 
where a 

(lt-c)exp{-ea-~+C 
F • Ph.D.s eaployed by acadeaic institutions in 

bioscience fields (excluding poatdoctoral trainees) 
ws • 4-yr. weighted average of enrollments, i.e., 

WSt•l/6 (St + 2St-l + 2St-2 + St-3> 
M • 3-yr. weighted average of Rand D expenditures 
It • asyaptotea i.e., F/S ~It as M ... inf. 
c • scaling constant 
a, b • par.-ters 

To use the IDOdel for projecting academic deund, it is necessary 
to aake assumptions about the future behavior of the driving eleaents 
in the .odel--enrollments and R and D funding. 

a. The excluaion of postdoctoral& froa the numerator of the F/S ratio 
is somewhat arbitrary. We recognize that postdoctoral& work on 
research project• and derive soae support from R and D funds. On the 
other hand, the postdoctoral appointment is priaarily a training 
period and separate prograas and sources of support are available to 
support that training. · 

5 Fitting this function to the data froa 1962-80, we get the follow­
ing eatiaate for the par.-tersa It • 0.09, c • 0.0425, a • 2.603, 
b • 0.00214. The fitted curve is asyaptotic to F/S • 0.09 and has an 
inflection point at M • a/b • 1217 ($, milliona). Par.-ter estiaatea 
were derived by a least-squares regression procedure which yields an 
a2 of 0.971 with 12 observations. a2--the coefficient of 
determination--must lie between 0 and 1 and aeasures how well the 
assumed function fits the data, with a2 • 1 representing a perfect 
fit. The dotted lines in Figure 3.5 represent the 95 percent 
confidence lt.its on the estiaated curve. 
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Assumptions: 

1. Total bioscience graduate and undergradmte enrollments are 
expected to show no growth between 1980 (the latest year for 
which data are available) and 1988. The upper and lower 
limits on the expected growth rate are +2 percent per year 
and -2 percent per year, respectively (see Pigure 3.6). 

BOO 

700 ---Actual 

- P:"Ojected 

~Public Schools 

~ 

100 

0~~--~--~--~--~~~~--~--~--._--L-~~-L--~ 

~ ~ u ~ ~ ro n M n n ~ ~ M M M 
FISCAL YEAR 

FIGURE 3.6 Total biomedical science undergraduate and graduate enrollments in 
colleges and universities, by control of institution, 1960-80, with projections to 1988. 
See Appendix Table Bl. 
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2. Biomedical science R and D expenditures at colleges and 
universities are expected to grow at 2 percent per year after 
adjusting for price changes between 1980 and 1988. Tbe upper 
and lower lildts are assu.ed to be 4 percent per year and 
zero, respectively (see Figure 3.7)! 

2,500 

---Actual 
2,000 

--- Projected 

"' ~ 1,500 
All Schools,. _, _, 

z 1,000 
::: Public Schools 

-:::::::::::::;:-::::=:;:::.=::.::.::;:6:: Private Schoo 1s 

.... 
500 

0~~--_.---L--~--._--~~~~--_.---L--~--._~~~ 

~ ~ ~ ~ M ro n ~ n * ~ ~ M ~ u 
FISCAL YEAR 

FIGURE 3.7 Biomedical science R & D expenditures in colleges and universities, by control of 
institution, 1960-80, with projections to 1988 (1972 $,millions). See Appendix Table 89. 

Projections to 1988 

Given the .odel and the assumptions about future patterns of R and 
D expenditures and enrollments, we aay now aake projections of 
academic demand for bioscience Pb.D.s. It bas been the Comaittee•s 
practice to aake projections of acadeaic deaand for about 5 years 
ahead of its report--so our projections this year go through 1988 as 
shown in Figure 3.8 and Table 3.4. 

'The definition of this funding variable bas been changed slightly 
in this report. In previous years we have defined it as life science 
R and D expenditures, which includes agriculture. This year we have 
redefined it to exclude agriculture and have called it •bia.edical 
science• expenditures, which seeas to be more directly relevant to the 
fields with which we are concerned. 
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FIGURE 3.8 Ph.D.s employed in the biomedical sciences at colleges and universities, by control 
of institution, 1960-81, with projections to 1988. See Appendix Table BS. 

The three asswaptions about enroll.Jient growth together with the 
three asswaptions about R and D expenditures give nine combinations of 
aasu.ptiona to be uaed as input to the model. These are shown in 
Table 3.4 along with the resulting projections of acadeaic demand due 
to expansion and attrition of faculty. 

Onder the aost opttaistic assuaptions, bioscience R and D 
expenditures at acadeaic institutions would grow by 4 percent per year 
through 1988 (asswaption I of Table 3.4), driving the P/WS ratio to 
0.080. The 95 percent confidence limits on this eatiaate are 0.077 
and 0.083, respectively. Since the aost opttaistic assumptions 
atteapt to define an upper lilli. t on our projections, we use the upper 
95 percent confidence liait on the P/WS ratio (0.083) aa the most 
optiaistic estiaate. 

We project acadeaic deaand by using the most optiaistic estiaate 
of enroll.Jient growth--2 percent per year (assumption A in Table 
3.4)--together with the eatiaated P/WS ratio of 0.083. This produces 
an upper estimate of faculty size of 48,500 bioscience Ph.D.s in 1988, 
for a faculty growth rate of 4.1 percent per year. About 1,680 
positions per year would be created by faculty expansion, 420 per year 
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TABLE 3.4 Projected Growth in Biomedical Science Ph.D. Faculty, 1980-88, Based on Projections of 
Enrollment, and R and D Expenditures11 

Asswnptiona about Real R and D Expenditures (in 
conat&Dt 1972 dollanb) in the Biomedical Scieac:ea Ia 

Auumptioua about Colleps and Universities ($1.4 billion in 1980) 

Graduate and Undergraduate 0 01 
Enrollments in the WWremainat 
Biomedical Sciences and WW,rowat Will ,row at c:unent lnel 
Medical and Dental Schools 4%/yr. to $2.0 2%/yr. to $1.7 ($ 1.4 bUlion) 
(516,000 students in 1980) billion in 1988 biWoll in 1988 throup 1988 

A. WW ,row at 2%/yr., Expected size of biomedical 
reaching 604,000 Ph.D. faculty (F) in 1988 48,500 43,800 38,300 
students by 1988 Annual,rowth rate in F from 

1980 to 1988 4.1% 2.8% 1.1% 

A.verap annual increment due 
to faculty expansion 1,680 

Annual replacement needs due to:c 
1,090 410 

death and retirement 420 390 370 
other attrition 1,2SO 1,180 1,100 

Expected number of academic 
positions to become available 
for biomedical Ph.D.s 3,350 2,660 1,880 

B. W'dl show essentially Expected size of biomedical 
no ,rowth from 1980. Ph.D. faculty (F) in 1988 42,700 38,500 33,700 
88, remaiaing at Annual,rowth rate in F from 
516,000 students 1980 to 1988 2.5% 1.2% -0.5% 

A verap annual increment due 
to faculty exp&Diion 940 430 -170 

Annual replacement needs due to:c 
death and retirement 390 370 340 
other attrition 1,170 1,100 1,030 

Expected number of academic 
positions to become available 
annually for biomedical Ph.D.s 2,500 1,900 1,200 

C. WW decline by 2%/yr. Expected size of biomedical 
to 439,000 studenu Ph.D. faculty (F) in 1988 37,400 33,800 29,600 
by 1988 Annual,rowth rate in F from 

1980 to 1988 0.8% . -0.5% -2.1% 

A.verap lllllual increment due to 
faculty expansion 290 -160 -690 

Annual replacement needs due to:c 
death and retirement 360 340 320 
other attrition 1,090 1,030 970 

Expected number of academic 
positions to become available 
annually for biomedical Ph.D.s 1,740 1,210 600 

4 Faculty is defined in this table u all ac:ademic:ally employed Ph.D.s Ia biomedical fields, exc:luding postdoctoral appointees. 
These projections are bued on the followina relationship: 

(F/WS)t • 0.0475 (exp (-exp (2.603- 0.002138M)) + 0.0425, where F .. faculty; WS • weighted average of last 4 years 
of enrollments, i.e., (WS)t • l/6(St + 2St-l + 2St·2 + St-3>• where S • total graduate and undergraduate enrollments in 
biomedical fields ; M • weighted average of last 3 years of biomedical science R and D expenditures in c:olleps and uni­
versities, i.e-., Mt • 1/4(Rt + 2Rt.1 + Rt-2>· See Appendix Tables B1, 86, and B9. 

bDeflated by the Implicit GNP Price Deflator, 1972 • 100.0. See Appendix Table B7. 
CBued on an estimated replacement rate of 1.0% aMually due to death and retirement, and 3.0% lllllUillY due to other 
attrition from academic positiona. These estimates were derived from the National Research Council (1973-82) . 
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would be generated by attrition due to death and retirement, and 1,250 
per year would be generated by other attrition. The total number of 
acadeaic positions that would become available each year under these 
high growth conditions is 3,350. 

Under the aiddle or beat-guess assumptions (11-B in Table 3.4), 
. bioscience R and D expenditures at acadeaic institutions would grow by 

2 percent per year through 1988--yielding an P/WS ratio of 0.075--and 
bioscience enrollments would remain at 1980 levels. The beat estimate 
of bioscience Ph.D. faculty size under these assumptions is 38,500, an 
increase of 430 positions or 1.2 percent per year over the 1980 
level. Attrition would add another 1,470 positions to give a total 
annual acadeaic demand of about 1,900. 

Under the low growth assumptions (III-c in Table 3.4), bioscience 
R and D expenditures at acadeaic institutions would reaain at the 1980 
level through 1988 and consequently the bioscience P/WS ratio would 
also reaain at the 1980 level of 0.068. The 95 percent confidence 
liJDita on this eatilaate are 0.065-0.071. We use the lower lUll t of 
0.065 to represent the moat peaat.iatic eatiaate of P/WS. Bioscience 
enrollaent would decline by 2 percent per year yielding a Ph.D. 
faculty size in 1988 of 29,600. That represents a drop of 690 
positions per year, but attrition would add 1,290, for a net deaand of 
600 per year. 

Estimating Postdoctoral Support Levels 
Under NRSA Programs 

The final step in our quantitative analysis of the market is to 
atteapt to translate the projections of acadeaic deaand into 
recom.ended levels of postdoctoral training under NRSA prograaa. This 
step requires certain additional assumptions about how the ayatea has 
functioned in recent years with regard to postdoctoral training and 
ita sources of support. 

The features of the ayatea which auat be considered in addition to 
the projections of faculty growth are as followaa 

1. contributions to acadeaic demand generated by the need to 
reduce budgeted vacancies in basic science depart-
aenta of aedical schools 

2. the nu~r of accessions to faculty positions who have (or 
should have) research training 

3. the appropriate length of the research training period 
4. the proportion of individuals in the research training 

pipeline who aspire to acadeaic careers 
s. the proportion of support to the total pool of post­

doctoral research trainees that should be provided by the 
federal governaent. 

In the absence of cc.plete knowledge of the ayatea, we auat aake 
aaae additional assumptions about the features--first presented in the 
Ca..ittee'a 1581 Report--in order to provide a quantitative basis for 
the re~ndationa. 
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Using the projections of acadeaic deaand derived in Table 3.4 and 
the saae set of conditions specified in the 1981 .. port, we calculate· 
in .Table 3.5 the range of basic bio.edical acience poatdoctoral 
trainees that should be supported by RRSA prograaa under the specified 
conditions. 

Line 1 of Table 3.5 is a su..ary of the projections of acadeaic 
deaand for the extreme case• and the best-guess e•tt.ate derived in 
Table 3.4. 

Line 2 is an estiaate of the deaand generated by the need to reduce 
budgeted vacancies in basic science depart.ent• of .adical schools. 

Line 3 show the total annual deaand for bio•cience Ph.D.• in the 
acadeaic sector under each set of condi tiona. Total annual acadeaic 

TABLE 35 Estimated Number of Basic Biomedical Science Postdoctoral Trainees Needed to Meet 
Expected Academic Demand Through 1988 Under Various Conditions 

Projected Through 1988 Annual 
Hlah Middle Low Average 
Estimate Estimate Eat'imate 1979-81 

1. Academic demand for biomedical Ph.D.s-annual averqe: 3,3SO 1,900 600 2,797 --
L due to expansion of faculty 1,680 430 -690 1,404 
b. due to death and retirement" 420 370 320 32S 
c. due to other attritionb 1,250 1,100 970 1,068 

2. Demand created by unfiDed politionsc so so so 

3. Total annual accessions 3,400 1,9SO 6SO 2,797 

4. Total accessions with postdoctoral research trainina-
annual average (assumina 70% of all accessions have 

1,11sd postdoctoral research training) 2,380 1,360 4SO 

s. Size of biomedical postdoctoral pool-annual average 7,800 
Size needed to meet academic demand assuming 
a 3-yr. training period and portion of trainees 
aeeldngacademic positions is: 

L 6(1% 11,900 6,800 2,2SO 
b. 70% 10,200 S,830 1,930 

6. Annual number of biomedical postdoctoral trainees 2,869 
to be supported under NRSA programs: 

L if 40% of pool is supported under NRSA 4,08().4,760 2,330.2,720 770..900 
b. if SO% of pool is supported under NRSA S,100.S,9SO 2,91S·3,400 96S·1,12S 

4 Assumes an attrition rate due to death and retirement of 1.0~ per year. 1n the 1990s, this rate is likely to lncreue 
substantially. See Figure 3.12 in this chapter. 
b Assumes an attrition rate due to other causes of 3.0% per year. 
Cfn 1981 there were about 6SO budgeted vacancies ln basic science departments of medical schools. The demand for 
basic biomedical science facolty generated by the need to reduce the number of unfilled positions is about SO per year 
through 1988. 
dAssumes that 70% of the 1979-81 Ph.D. cohorts took a postdoctoral appointment before taking an academic position. 
This estimate is bued on data from the National Reaearch Council (19S8-82, 1973-82). 

SOURCE: Table 3.4. 
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deaand is expected to be between 650 and 3,400 positions with a 
beat-guess of about 1,950 poait~ona. 

Line 4 shows the number of academic positions to be filled by 
individuals with postdoctoral research training experience. With the 
help of data on the inflows and outflows from academic employment in 
the bioscience& between 1979 and 1981 shown in Table 3.6, we estimate 
that 70 percent of all vacancies will be filled by former postdoctoral 
trainees. In the beat-guess case, this number is estimated to be 
1,360. 

TABLE 3.6 Inflows and Outflows from Academic Employment for Biomedical 
Science Ph.D.s, 1979-81 

I. Avert~ge Annual Attrition from Academic Employment in the Biomedical Sciences 

1. Total biomedical Ph.D.s employed in academia in 1979: 33,687 

2. Leaving academic employment between 1979 and 1981 in the biomedical sci~nces to: 

% of Academic 
N Employment 

a. nonacademic sectors 819 2.4 
b. postdoctoral appointments 138 0.4 
c. death and retirement 325 1.0 
d. unemployed 111 0.3 --
e. total attrition 1,393 4.1 

II. Avertlge Annual Accessions to Academic Employment in the BiomediCJZI Sciences 

1. Total biomedical Ph.D.s employed in academia in 1981 : 36,497 

2. Entering academic employment between 1979 and 1981 in the biomedical sciences from: 

%of Total 
N Accessions 

a. nonacademic sectors 531 19.0 
b. postdoctoral appointments 1,299 46.4 
c. other fJelds" 169 6.0 
d. unemployed 200 7.2 
e. Ph.D. recipients 1979-tH b 598 21.4 

f. total annual accessions 2,797 100.0 

Ill. Balancing: 1979 academic employment -attrition+ accessions= 1981 academic employment 

33,687 - 2( 1,393) + 2(2, 797) = 36,495c 

aThese individuals were all academically employed in 1979 and 1981. The number shown represents 
the estimated net inflow to biomedical fields from other fields. 
bJt is estimated that 70% of these new Ph.D. cohorts took a postdoctoral appointment before taking 
an academic position. 
CDoes not agree with line 11.1 because of rounding. 

SOURCE: National Research Council ( 1973-82). 
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Line 5 indicates the size of the bia.edical postdoctoral pool 
required to supply the necessary nUIIber of individm·. • with 
postdoctoral training under certain aaauaptiona about the length of 
the postdoctoral training period and the proportion of the pool 
seeking acadeaic eaploy.ent. Currently, bioscience Ph.D.a are. 
typically spending about 3 years in postdoctoral appoint.enta, up fra. 
2 years in the early 1970s. As stated earlier in this chapter, we 
don't know whether thia lengthening of postdoctoral training ia due to 
difficulties in finding more peraanent eaployaant, the co.plexity of 
the training curriculum, or other reasons. We intend to exaaine this 
t.portant issue in more detail. 

If the appropriate length of postdoctoral training is aaauaed to 
be 3 years, then the pool size needed to produce 1,360 trained 
scientists each year is 3 times 11 360 or 4 1080. If 70 percent of the 
trainees seek academic appointaenta after co.pleting their training, 
then the necessary pool size must be 6,800. 

Line 6 shows the estimated number of biomedical science 
postdoctoral trainees that should be supported annually by NRSA 
programs under different assumptions about the proportion of total 
support provided by that source. The resulting range is between 700 
under the lowest set of assumptions, and 51 950 under the highest aet. 
The beat-guess aaauaptiona yield a range of 2,330-3,400 postdoctoral 
trainees. 

Demand Outside the Academic Sector 

Por moat of the 1970s, eaployaent of biomedical science Ph.D.a in 
the nonacadeaic sector has been growing faster than within the 
acadeaic sector. This trend appears to have accelerated in the last 
few years. The industriaL sector is the second largest eaployer of 
biomedical scientists next to acadeaia, eaploying almost 15 percent of 
the 69,000 biomedical Ph.D.a in the labor force. The growth rate in 
the industrial sector has been 8 percent per year since 1973 versus 5 
percent per year in the acadeaic sector. Of course, cheaical and drug 
aanufacturera eaploy moat of the biomedical Ph.D.a within the business 
sector. But eaployaent in the new biotechnology industry appears to 
be growing quite rapidly. Aa shown in the last line of Table 3.7, the 
number of biomedical science Ph.D.a eaployed in the nonclaaaifiable 
group of companies baa been growing by 25 percent per year since 
1973. Many of these are biotechnology fir• that are ao new or ao 
small that their Standard Industrial Classification code could not be 
determined. But close exaaination of this group reveals that aany are 
indeed recently formed fir• engaged in biotechnology R and D. 

The biomedical field in general, and the new biotechnology in 
particular, are currently the subjects of intense scrutiny by 
government, academia, and business groups aa these faat-.oving fields 
appear on the verge of producing ~rtant practical develop.enta. 
Just in the past 5 years, a whole industry of some 200-300 fir• has 
sprung up around the belief that recently developed knowledge 
concerning the manipulation of genes can be coa.erci&Lized success­
fully. This proposition has yet to be proven on any large scale, but 
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TABLE 3.7 Ph.D.s Employed by Business and Industry in the Biomedical Sciences. 1973-81 

Annual Annual Average 

Fiscal Year 
Growth Growth Annual 
Rate Rate Olange 

1973 1975 1977 1979 1981 1973-81 1979-81 1973-81 

TOTAL BUSINESS AND INDUSTRY 5,285 6,645 6,918 8,461 9.951 8.2% 8.5% 584 

A&riculture, Forestry A Fish. 76 67 42 66 so -5. 1% -13.0% -3 
Mining 0 0 s 15 45 22.5% 6 
Construction 6 7 27 64 32 23.3% -29.3% 3 
Manufacturin& 4,408 5,460 5,714 6,149 7,032 6 .0% 6 .9% 328 

Otemical and drup 2,814 3,695 3,988 4,105 4,739 6.7% 7.4% 241 
Petroleum reflnins 138 129 94 255 207 5.2% -9.9% 9 
Medical instruments 182 267 303 295 429 11.3% 20.6% 31 
Other 1,274 1,369 • 1,329 1,494 1,657 3.3% 5.3% 48 

Transport., Communication, Elec., 
Gu A San. Services 39 69 71 159 114 14.3% -15.3% 9 

Wholesale A Retail Trade 37 110 61 70 21 -6.8% -45.2% -2 
Otemical and drup s 31 14 IS 0 -I 
Other 32 79 47 55 21 -S. l% -38.2% -1 

Finance, lnsur. A Real Estate 52 so 25 36 122 11.2% 841% 9 
Services 388 413 389 534 814 9.7% 23.5% 53 

Medical 169 120 113 283 179 0.7% -20.5% I 
Other 219 293 276 251 635 14.2% 59.1% 52 

Biotechnol08)'6 n/a n/a n/a !53 262 n/a 30.9% ss (1979-81) 
Nonclassiflable Companies 279 469 584 !,ISS 1,465 23.0% 12.6% 148 

6 Thne are biomedical science PII.D.s employed by ftrms that could be identified as being in the biotechnology industry aecordingto avail· 
able directories for the industry. The numben shown probably undentate the true numben employed by biotechnoiOSY fum• since the 
directories are not all-tnclu~ . 

SOURCE: National Research Council ( 1973-82). 

aany industrial firms are betting huge sums that commercially 
profitable products will emerge. 

In this highly technical and competitive race, several firas have 
moved to insure themselves of quick access to the latest developments 
by investing in joint ventures with academic institutions. Hoechst 
AG, a German pharmaceutical house, has agreed to fund a new departaent 
of .olecular biology at Massachusetts General HospitaL (affiliated 
with Harvard Medical School) at a cost of •70 aillion or .ore over the 
next 10 years. Also at Harvard, a new genetics depart.ent will be 
supported by a •6 million grant from E.I. du Pont de Nemours ' eo. 
Monsanto has committed •23.5 million over 5 years to Washington 
University in st. Louis for research on proteins and peptides, and 
another •• million to Rockefeller University for research on the 
structure and regulation of plant genes in photosynthesis. 

Even aa.e firaa not involved with biomedical research are being 
attracted by the potential payoff to biotechnology. Cornell University 
recently announced the establishment of a new biotechnology institute 
with support from Union Carbide, Eastman KOdak, and Corning Glasa 
(Walsh, l!B 3) • Each firm has pledged up to •2. 5 million annually for 
the next 6 years. 

In addition to the industry-university relationships, aany 
industrial firms are entering into joint ventures with other firas. 
In aoat cases, a large firm provides financial support to a smaller 
one in return for technical expertise. Investaents by Standard Oil in 
Cetus, Texaco in Applied Molecular Genetics, and Fluor in Genentech 
are examples. 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  The 1983 Report
http://www.nap.edu/catalog.php?record_id=19456

http://www.nap.edu/catalog.php?record_id=19456


80 

Thus, there is aaple evidence that aignificant funds are being 
invested in various aspects of bia.edical research by induatrial fir.a 
both here and abroad. The aain point of concern in this report is 
whether or not an adequate supply of properly trained bio•dical 
scientists will be available to •et the deaand expected to be 
generated outside the acadeaic sector. It seeas clear that while 
industry aay provide ~ increasing share of eaploy.ent opportunities 
for biomedical scientists, the universities will still be counted on 
to provide moat of the training. 

Survey of Biotechnology Finns 

To learn more about the iapact of the new biotechnology on the 
labor market for biomedical scientists, this Comaittee and the 
Congressional Office of Technology Assessment collaborated on a aurvey 
of the biotechnology industry. SOme 265 firas who could be identified 
as being engaged in acme aspect of biotechnology using recently 
developed techniques were aent a questionnaire (see Appendix B) in 
February 1983. Usable responses were received from 138 firas for a 
responae rate of 52 percent. Questions were asked about the firm'• 
biotechnology applications, the kinde of specialists being sought, and 
immediate plans for hiring. 

Growth of the Industry 

If there is any doubt that thia is a ver~ young industry, it 
should be dispelled by the data in Pigure 3.9. Almost 80 percent of 
the firma initiated research and development activities related to the 
new biotechnology since 1978. There was continual growth in the 
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FIGURE 3.9 Percentage distribution of the year of finns' initiation of operations in biotechnology 
industry. See Appendix Table 815. 
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number of respondent firms starting operations from 1977 through 
1981. The number of start-ups declined somewhat in 1982, which might 
be due partly to the recession and partly to the consolidation and 
concentration that usu&ly occurs after the rapid emergence of many 
small firms • 

The biotechnology industry is so new that it is quite difficult to 
find good data about the total number of firaa operating in it and the 
total number of scientists employed. Several directories exist which 
provide lists of biotechnology firms, but there are large variations 
among thea. Until further investigation can be aade of the validity 
of these directories, we cannot make an accurate estimate of the total 
eaployaent in the industry. 

However, our survey results can provide some information on the 
number of scientists per firm and the specialties in which they are 
employed. 

The majority of firas responding to our survey employed leas than 
10 biomedical science Ph.D.s. But there were a few who reported a 
substantial number of Ph.D.s--the maxtaua was over 90. The percentage 
distribution of the number of bia.edical Ph.D.s per firm is presented 
in Figure 3.10. On average, the number of bia.edical Ph.D.s per firm 
reported by the respondents was almost 12. 
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FIGURE 3.10 Distribution of the number of biomedical Ph.D.s per 
firm in the biotechnology industry. See Appendix Table 816. 
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Sbortagea of Specialiata 

Almoat one-third of the respondents said they bad experienced 
shortages of Pb.D.a in one or .ore specialties. Three specialties 
were .oat often cited as having abortagea--bioproceaa engineering, 
reoollbtnant DNA/molecular genetics, and gene ayntheata. C~nta froa 
the respondents reveal bow they feel about current and anticipated 
personnel shortages. Solie exaaples are as followaa 

•At the present time, we perceive that there ia a 
definite shortage of well-trained bioproceaa engineers 
and plant molecular biologists who have worked with 
aicroorganiaaa desirable for use in industrial 
fer .. ntation such as Bacillus, Streptococcus, and 
even, to some extent, Yeast.• 

A aediua size R and D fira involved in 
ani.Jial and plant agriculture, and 
human vaccine applications. 

•Major shortages will exist in fer .. ntation 
bioengineering in the next 2-5 years.• 

A large established manufacturer with a 
aaal. l R and D group involved in buaan 
diagnostics. 

•people with atrong background in reoollbinant tech­
nology and business, or reoollbinant technology and law 
(good patent people) are very rare at the aa.ent.• 

An average size R and D fir• involved 
in pbaraaceutical. a and buaan diagnostic 
applications. 

•we have been successful in hiring the people we 
need. Bence we do not feel a abortage of candidates. 
Moat of the projected hiring w~ll be from outside our 
company--new graduates and aa.e experienced people.• 

A large, established cbeaical. 
manufacturer. 

• ••• we anticipate that aajor expansion will occur 
in several areas as the needs of the co.pany changes 
(a) bybridoma/monoclonal antibody technology applicable 

to the diagnostics market, 
(b) microbial production (fermentation) technology 

(e.g., industrial microbiology, bioprocesa 
engineering,) and associated areas relevant to 

·product quality assurance (e.g., pharmacology, 
toxicology) • • 

A relatively large biotechnology firm 
engaged in fine cbeaicals, pbaraaceu­
ticals, buaan diagnostics, and 
agricultural applications. 
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•personnel shortages at this point are due more to a 
lack of applicable experience than they are to 
academic training. The one specialty where there are 
shortages both acadeaicaLly and experientially is 
Biochemical Engineering. Furthermore, as biotech­
nology firms become more fully integrated, there will 
be an increased need for skilled technical support 
.People, particularly in process development and 
manufacturing. This points out a clear need to 
continue our efforts toward iaproving university 
understanding of, and articulation with, developing 
biotechnology firma throughout the United States.• 

A large biotechnology firm with 
interests in fine chelll caL s and 
pharmaceut leal applica tiCI\ s. 

Recombinant DNA/molecular genetics is currently the dominant 
specialty in the industry--more than 22 percent of all Ph.D.s are 
employed in this category (Table 3.8). General biochemistry, 
containing almost 12 percent of the Ph.D.s, is the second largest. 

TABLE3.8 Biomedical Ph.D.s Employed by Biotechnology Finns Responding to Survey 

Ph.D.s Increase Shortages 
Employed by Expected Indicated 
138 Responding in 18 by Employment Specialties 

(listed in order of number Firms Months Respondents a 

of Ph.D.s employed) N % % N % 

1. Recombinant DNA/Molecular Genetics 303 22.6 52.1 13 12.3 
2. Biochemistry, General 158 11.8 16.5 4 3.8 
3. Hybridomas/Monoclonal Antibodies 104 7.8 39.4 8 7.5 
4. Microbiology, General 94 7.0 22.3 3 2.8 
s. Enzymology /Immobilized Systems 91 6.8 26.4 7 6.6 
6. Bioprocess Engineering 80 6.0 56.3 15 14.2 
7. Industrial Microbiology 74 s.s 58.1 ·1 6.6 
8. Other Biotechnology Specialties 63 4.7 20.6 6 4.7 
9. Cell Culture 53 4.0 45 .3 6 5.7 

10. Analytic Biochemistry so 3.7 26.0 s 4.7 
11. Pharmacology 46 3.4 28.3 1 0.9 
12. Plant Molecular Biology 40 3.0 75.0 7 6.6 
13. Toxicology 35 2.6 14.3 2 1.9 
14. Cell Biology/Physiology 35 2.6 28.6 4 3.8 
15. Gene Synthesis 33 2.5 75.8 11 10.4 
16. Oassical Genetics 28 2.1 25.0 1 0.9 
17. Plant Biology/Physiology 27 2.0 66.7 2 1.9 
18. Cell Fusion 12 0.9 41.7 3 2.8 
19. Physiology 12 0.9 0.0 0 0.0 
20. Animal Reproduction/Embryotransplantation 2 0.1 200.0 2 1.9 

TOTAL 1,340 100.0 39.0 107 100.0 

aEach respondent could indicate multiple shortage categories. Therefore, the number of responses in this column total more 
than the SO rums reporting a shortage. 

SOURCE: Committee/OTA Survey of Biotechnology Firms (1983). 
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Substantial growth in the a.ployment of bia.edical scientists by 
these fir• can be expected for the next year or two. The respondents 
expect to increase their a.ployment of bia.edical Ph.D.a by 39 percent 
over the next 18 11101\tha. If the employers' plana hold up--they are 
often overly optimistic--some specialties will show draaatic increases 
in demand. The number of specialists in gene synthesis employed in 
the industry can be expected to increase by 76 percent. Bmployaent in 
the speciaL ties of plant biology, ind~atrial. microbiology, and 
bioprocess engineering may also show large increases. 

Long-Term Considerations 

As already discussed in this chapter, increasing nuabera of recent 
biomedical science gradut tea have found eaployaent opportunities in • 
research outside the academic sector. Should this trend continue--and 
the results of the survey ~f biotechnology firiiS indicate that it 
will--it should have a signif'icant iapact on the future demand for 
biomedicaL research personnel. 

Also, the nWiber of scientists who are expected to reach . 
retireaent age will steadily rise during the next 20 years--thereby 
creating an additional demand for inv,stigatora. Purther.ore, if one. 
assumes that the level of predoctoral support in PY 1985-87 (the 
period for which the Comaittee is making recommendations) affects 
primarily the stock of students entering graduate school during this 
period, then the major impact of any changes in this stock on the 
labor force are not likely to be realized until 1994-96, when these 
students have completed 6 years of gradmte education and another 3 
years of postdoctoral research training. · 

In view of the above considerations the Comaittee believes that,· 
in arriving at ita recommendations for this repOrt, a comprehensive· 
approach that takes into account both nonacadeaic demand and lol\g-tera 
requireaents is needed. Such an approach, however, auat be inter­
preted with circumspection--due to the great uncertainties involved in 
making long-range projections and to the dearth of information about 
the key determinants of deaand outside the acadeaic sector. 

Soae data have already been presented on recent expansion in 
employaent in the nonacadeaic sectors. These trends are illustrated 
in Figure 3.11. As reported in the previous section, preliminary · 
findings from a survey of biotechnology firiiS suggest that further 
increases may be anticipated for the next several years. While longer 
range projections of expansion in the nonacadeaic sectors are 
considerably 110re uncertain, the Comaittee finds no reason to expect 
the growth tr,nda of the past decade to be curtailed in the future. 
Should the total numbers employed in the nonacadeaic sectors CQntinue 
to increase at 6 percent per year, for example, the net result would 
be an accretion of 110re then 18,000 positions over the next 10 years 
and 110re than 52,000 over the next 20 years. Such increases, should 
they occur, would obviously have a major impact on the overall 
requirements for bioaedical research personnel. 
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FIGURE 3.11 Nwnber of Ph.D. biomedical scientists employed out­
side the academic sector (excluding postdoctoral appointments), 
1973-81. See Appendix Table BS. 

Par more predictable are projections of the numbers of job 
openings created as a result of deaths and retirements. The lose 
through attrition may be estimated from the age distribution of the 
1981 bioaedical science labor force--using the nu.ber of individuals 
who will reach the age of 65 by a specified year. Illustrated in 
Pigure 3.12 are estimates of annual attrition from the academic and 
nonacademic segments of the labor force during the 1583-2001 period. 
As shown in the figure, the nu.ber of employaent positions beooaing 
available each year as a result of attrition is expected to be more 
than triple in the academic sector over the next 20 years and more 
than double in the nonacademic sectors. By the year 2001 a totaL of 
more than 13,200 replacements in the Ph.D. labor force in the 
bia.edical sciences are expected--with 8,200 of these in universities 
and colleges. It should be pointed out, however, that if the average 
age of retir ... nt should become significantly older (as a consequence 
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FIGURE 3.12 Annual number of biomedical scientists in the FY 1981 
Ph.D. labor force expected to reach the age of 65 during the FY 1983· 
2001 period. See Appendix Table 818. 

of legislative change), this would have the effect of delaying the · 
tmpact of the expected increases in replacements. Nevertheless, even 
if the average retirement age were to increase by as much as 5 years, 
the annual loss from the bioaedical labor force in the year 2001 would 
still be .ore than 2-l/2 tt.es the size of the present attrition. 

What are the taplications of these projections for future 
requirements for research personnel in the bia.edical sciences? If 
Ph.D. production were to remain at its current level of approximately 
4,000 grad~xes each year, then the supply may be adequate to ... t 
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what is perceived to be a relatively strong demand for talented young 
investigators. However, recent trends in first-year graduate 
enrollaents in the biomedical sciences (see Figure 3.4 presented 
earlier in this chapter) suggest that the supply of new Ph.D. 
recipients may decline by as much as 20 percent over the next 5 
years. This decline can be attributed, in part, to demographic 
changes. The size of the college-age population began to fall off in 
the ad-1970s, and this trend is expected to continue until the late 
1990s. Consequently, there is an increased likelihood that further 
declines in Ph.D. output in the bioaedical sciences will occur during 
the late 1980s, and throughout the 1990s. Should such declines occur, 
shortages of biomedical research personnel could develop in the next 
decade. To avoid such an occurrence, we believe that it is in the 
national interest for the federal government to maintain its support 
of graduate training for promising young investigators in the 
bioaedical disciplines. 
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4. Behavioral Sciences 

Clinical behavioral science Ph.D.s are faring better 
than the nonclinical ones, apparently because of the 
additional opportunity for self-employment as 
practitioners. But it is the nonclinical component of 
the behavioral sciences that conducts most oF. the 
research in the field and is the principal concern of 
this report. The nonclinical component is employed 
primarily in academic institutions where only modest 
growth in Ph.D. employment is expected for the next 
few years. But attrition from the labor force will 
begin to increase substantially in the 1990s. On the 
supply side, nonclinical enrollments and Ph.D. 
production are falling and there is no large reservoir 
of postdoctoral trainees to call on as there is in the 
biomedical fields. 

INTRODUcriON AND OVERVIEW 

In 1976 this Co.mittee found sa.e disturbing trends developing in 
the labor aarket for behavioral scientists. Both the Rational Science 
Foundation and the Bureau of Labor Statistics had just published 
studies warning of a potential oversupply of Ph.D.-level scientists in 
many fields by 1985 (NSF, 1975bJ and u.s. Depart.ent of Labor, 1975). 
The life sciences and the social sciences (including psychology) were 
uong the fields cited. 

The Coa.ittee's own analyses seemed to confirm those findings. 
Although college and university enrollments in the behavioral fields 
were still growing in the early 1970s, it was evident froa demographic 
considerations that they would soon grow at a slower rate as the •baby 
boom• bulge completed its passage through the college-age years. That 
was expected to happen in the early 1980s. After that, enrollments 
would begin to decline in most fields for the next 10 or 15 years. 
Since growing enrollments throughout the 1960s had spurred expansion 
of employment in the acadeaic sector, a reversal of the enrollment 
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trend could be expected to cause a corresponding decline in academic 
demand. Those fields for which the academic sector is the primary · 
employment market would be likely to feel the impact of this shrinking 
market quite heavily. In the behavioral sciences, about 65 percent of 
the Ph.D. labor force was academically employed in 1972. So graduates 
in this field obviously were quite dependent on academic employment 
and on enrollment trends. 

Furthermore, by 1975 Ph.D. production in the behavioral fields had 
reached a level of more than 3,900 per year, twice the number produced 
in 1968. At that rate of increase in supply, the labor force of 
behavioral science Ph.D.s was sure to grow rapidly over the next few 
years. The Comaittee was concerned that this growth, combined with 
the expected slowdown in demand, would eventually produce an 
oversupply of behavioral scientists. Yet it also recognized the need 
for scientists trained to study important behavioral issues in 
relation to health problems. The Committee's solution was to call for 
redirection of the federal training programs from one which emphasized 
predoctoral training to one which emphasized postdoctoral training. 
The recommended ratio of federally-supported training positions in the 
behavioral sciences was ultimately to be 30 percent predoctoral and 70 
percent postdoctoral. This was to be achieved gradually by shifting 
resources within the overall program which was to be maintained at a 
constant level. Here is the Committee's original statement from its 
1976 Report (NRC, 1975-81): 

The Committee recognizes the need for continued 
federal support of training of the behavioral 
scientists who are conducting research relevant to the 
health needs of the country. Current trends in 
behavioral science research, however, suggest that a 
significant reorientation of emphasis in the federally 
supported research training effort is desirable at 
this time. Scientific advances in these fields have 
vastly increased the complexity of research methods 
and imposed requirements for more intensive training. 
While the number of Ph.D.-level individuals currently 
being trained in the behavioral sciences appears to 
meet market demands in the conventional disciplines, 
there is a growing need for more specialized 
behavioral science research training to deal with 
these increasingly complex research questions in the 
area of behavior and health. The Committee therefore 
recommends an orderly tapering down of predoctoral 
support with a concomitant eaphasis on providing for 
research specialization through postdoctoral training, 
thus assuring the active application of advanced 
research training to meet the health needs of the 
country. 

The Comaittee recommends that the current 
apportionment of about 10 percent postdoctoral& and 90 
percent predoctorals trained in the behavioral 
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sciences through this prograa should be modified eo 
that ultimately 70 percent of the individuals 
supported by HRSA funds are postdoctoral students and 
30 percent are predoctoral students. In this way the 
Comaittee believes sufficient opportunity for training 
in the behavioral sciences at the postdoctoral level 
will be assured, while an adequate nuaber of awards 
for basic research training at the predoctoral level 
also will be maintained. However, it is re~ended 
that this change should be implemented gradually and 
at essentially a constant level of federal funding in 
FY 1976, PY 1977, and PY 1978, in order to aint.lze 
the dislocations that could otherwise occur for both 
prograu and personnel. Because of the greater cost 
of postdoctoral training, this shift will mean 
significant reduction in the nWiber of behavioral 
science investigators trained with federal funds 
during the 3-year period1 however, the change is 
expected to enhance the quality of both the prograas 
and the trainees.... The C~ittee will JaOnitor 
closely the result of this change and will discuss in 
future reports whether modification of this 
recommendation is warranted. 

The C~ittee's recomaendation was not, and still is not, readily 
accepted by some influential aeabere of the behavioral science 
community. The American Psychological Association (APA) in particular 
has on several occasions objected both to the Comaittee'e aeseesaent 
of the aarket outlook and to its reooamended shift in training 
support.1 

On August 25, 1982, the APA held a eyaposiua to discuss the role 
of postdoctoral training in the behavioral sciences. Several 
directors of postdoctoral training prograas described their experi­
ences in initiating and conducting their prograu. In soae cases, the 
prograae se ... d to be working well and providing valuable opportunities 
for sharpening research skills--in psychotherapy and in develo~ntal 
psychology, for example. But while soae prograa directors eeeaed 
quite receptive to the notion of expanding the role of postdoctoral 
training, they also were unooafortable with the idea of relinquishing 
any support for predoctoral trainees. 

The Comaittee has given these developgente a great deal of 
consideration. We have heard etateaents both supporting and oppos~g 
our position from participants at the public aeetings we convened to 
diseuse our reports. We have continued to .onitor the system, reviewed 
past data and collected new data, dieaggregated the data to the extent 
we felt it feasible, reconsidered the reco.mendatione and the evidence 
on which they were based, and discussed at length with agency represen­
tatives the difficulties involved in iaplementing the reco.aendations. 

1 Based on testimony at Committee's public aeeting on June 2, 1982. 
See Pallak (1982). 
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It should be noted here that the constant level of funding for 
research training in the behavioral sciences recommended by the 
Committee bas not occurred. The research training budget of ADAMBA 
dropped from $19.7 million in 1975 to $16.9 million in 1978 (Appendix 
Table D4). It rose somewhat in the interim but by 1982 it was down to 
$17.2 million--still below the 1975 level. Furthermore, in the last 
few years there bas been a rather obvious shift away from traditional 
research fields into the more clinical fields of behavioral sciences. 
This bas occurred both at the employment level and at the training 
level. Graduate enrollments and Ph.D. production in nonclinical 
fields are beginning to decline while those in the clinical fields 
continue to increase. So after carefully considering the arguments on 
both sides, and after reviewing the latest data and analyses presented 
in this chapter, the Committee has concluded that circumstances have 
changed enough since 1975 to warrant a revision to previous 
recommendations. Whereas the short-term outlook in earlier years 
appeared to suppo;t the Committee's earlier projections, current 
circumstances, longer-term considerations, and the difficulty of 
implementing the recoaaendations in a period of reduced budgets 
convince the Committee that some modification is now in order. The 
recoaaendations for behavioral science fields stated in Chapter 1 
reflect the Ca.mittee's belief that predoctoral training should reaain 
at the 1981 level (about 650 awards) during the mid-1980s while post­
doctoral support should increase modestly from the 1981 level of about 
350 awards to about 540 awards by 1987. 

THE TRAINING SYSTEM IN BEHAVIORAL SCIENCE FIELDS 

Training and career patterns for Ph.D. behavioral scientists 
differ in some important respects from those that are found in the 
bicaedical sciences generally. The major differences arise from the 
fact that psychologists, who constitute the bulk of the behavioral 
science doctoral output, have open to them the possibility of 
independent practice in the broad areas of clinical and counseling 
psychology. Practice of this kind is regulated in the u.s. through 
the mechanism of licensing, with accompanying requireaents as to the 
specific content of the training of the license bolder. Doctorates in 
clinical and counseling psychology are usually eligible for licenses 
to practice provided that they have bad a certain amount of supervised 
clinical experience and upon passing an examination. Doctorates in 
other fields of psychology may make themselves eligible by undertaking 
additional training at a postdoctoral level, either through the formal 
mechanisms of postdoctoral fellowships designed for the purpose or 
through informal arrangeaents in clinical settings. 

Doctorates in psychology may be divided into several identifiable 
types. First, there are those who are trained in the nonclinical 
areas and are aiming at a research career s~ilar in all essentials to 
the career patterns found in the biological sciences. Second, there 
are those who are formally trained in the clinical areas of psychology 
and whose career patterns show resemblances to those of physicians, 
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namely a pattern of research, of clinical service, or some aixture of 
the two. Por the first group, postdoctoral training in research is an 
established part of normal career developgent--again auch as is the 
case in the biological sciences generally. This is particularly true 
of those areas of nonclinical psychology that overlap directly into 
the biological sciences, such as in psychopharmacology, behavior 
genetics, neuropsychology and the like. It is less true of the 
non-biological nonclinical areas of psychology such as social 
psychology, personality and developaental psychology. Postdoctoral 
research training is relatively rare for doctorates in clinical and 
counseling psychology. 

Because there is a channel for entry into a career of clinical 
service, the pool of research trained psychologists is subject to saae 
drain away fro. research activity into service and practice. When 
eaployaent in research and acadeaic posts ~s difficult to find, 
the pressures to seek a license and enter a clinical service career 
becoae strong. More widespread coverage of clinical services by 
health insurance plans adds to the attraction of a clinical practice 
career. Bence, estimates of the magnitude of the pool of research 
scientists in the field of psychology aust be .oderated by recognition 
of the rate of shift into clinical and self-employed categories of 
people trained originally for research careers. As later portions of 
this chapter indicate, such a shift has now been under way for soae 
tt.e and is increasing rapidly. 

Figure 4.1 provides an illustration of the •training systea• in 
the behavioral sciences and may be helpful in describing the stages 
through which promising young students pass along their way to careers 
in research. The nuaerical estimates in this figure represent the 
average numbers of individuals each year who have followed particular 
career paths during the a-year period froa 1973 to 1981. Entering at 
the far left are 5,300 students (path A), who having earned baccalaure­
ate degrees in psychology and other social science disciplines, 
decided to pursue doctoral study in the behavioral sciences. This 
group constitutes less than 5 percent of all individuals receiving 
B.A.s in the social sciences. Another 2,000 individuals enrolled in 
Ph.D. prograas after caapleting their undergraduate training in fields 
outside the social sciences (Path B). At the right in Figure 4.1 is 
the active Ph.D. labor force--estimated to include 52,900 behavioral 
scientists (excluding postdoctorals) in PY 1981. 

Between 1973 and 1981 the loss from the labor force due to death 
and retireaent (path I) has averaged only 300 individuals (approxi­
mately 0.5 percent) annually. During this saae period the total 
number of Ph.D.s entering the behavioral science work force for the 
first time (paths D, G, and B) is estimated to have been 4,200 
scientists. The majority of these individuals have entered directly 
after co.pleting their doctoral training (path D), while the number 
finishing postdoctoral training (path B) has been quite small-­
especially in contrast with the biomedical sciences. As a result of 
the sizeable stream of new Ph.D.s and the very modest attrition out of 
the work force, the total pool of doctoral scientists eaployed in the 
behavioral fields has been growing at a rate of 3,900 individuals a 
year. Much of this expansion has occurred outside the acadeaic sector 
and involved eaployment in the clinical specialties. 
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FIGURE 4.1 Doctoral training system in the behavioral sciences. Estimates represent the average 
annual number of individuals following particular pathways during the 1973-81 period. No estimates 
have been made for immigration, emigration, or re-entry into the labor force. 

A more detailed analysis of the training system in the behavioral 
sciences is shown in Figure 4.2. In this figure the behavioral 
sciences are divided into clinical and nonclinical components~ 
Numbers for BA degrees and graduate school enrol~nts (used to 
calculate paths A and B) are not available separately and therefore 
are not presented in the figure. 

The average number of Ph.D.s awarded over the 1973-81 period was 
1,400 for the clinical areas and twice that number for the nonclinical 
areas. Switching to other fields has been much more prevalent for 
nonclinical Ph.D.s (path C), many of whom switch into the clinical 
fields. In addition, more Ph.D.s are entering clinical fields from 
other areas than are entering nonclinical fields (paths P and G). 

2 Clinical fields are counseling and guidance, clinical psychology, 
and school psychology. Nonclinical fields are sociology, anthropology, 
and nonclinical psychology fields. 
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FIGURE 4.2 Doctoral training system in the clinical (CL) and nonclinical (NCL) behavioral sciences. 
Estimates represent the average annual number of individuals following particular pathways during 
the 1973-81 period. No estimates have been made for immigration, emigration, or re-entry intq the 
labor force. Movement between clinical and nonclinical specialties within the behavioral sciences is 
treated as field switching in the above figure but it was not in Figure 4.1. Therefore, the sum of 
clinical and nonclinical scientists following path C,in Figure 4.2 does not equal those taking path 
C in Figure 4.1. The same is true for paths D, E, F, and G. 

THE MARKET OUTLOOK 

The latest data on the indicators of the current state of the 
labor market for behavioral scientists are shown in Tables 4.1 and 
4.2. The coaplete set of data pertaining to the behavioral sciences 
is presented in Appendix Tables c1-c12. 
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TABLE4.1 Current Trends in Supply/Demand Indicators for Behavioral Science Ph.D.f 

Fiscal Year Growth Rate Latest Average Annual 
From 1975 to AMual Chqe from 1975 

1975 1976 1977 1978 1979 1980 1981 Latest year Chartre to Latest Year 

I. SUPPLY INDICATORS (New Entrants) : 

a. Ph.D. production 3.938 4,190 4,247 4,207 4,245 4,193 4,469 2. 1% 6.6% 89 
b. % of Ph.D.s without spec:iftc employment 

prospects at graduation 13.3% IS.O% IS.6% 16.7% 15.5% 14.9% 14.6% 1.6% -2.0% 0.2'.t 
c. Postdoctoral appts. 739 n/a 1,038 n/a 1,144 n/a 1,016 s .4% -5.8%4 46 
d. B.A. degrees awardedb 88,877 83.521 77,627 72,348 61,5SS 65.283 61,43S -(,.0% -(,.W -4,S74 

2. DEMAND INDICATORS: 

a. Behavioral science Rand D expenditures 
In a>lleges and univenities ( 1972 S, mil.) s 117.2 s 107.6 s 103.8 s 103.0 s 105.7 s 112.6 s 114.9 -o.3\1' 2.0% s-o.4 

b. Ph.D. faculty/student ratioc 0.034 n/a 0.038 n/a 0.041 0.044(est.) n/a 5.3'l 7.3'!1- 0.002 

3. LABOR FORCE :4 

a. Total 38,781 n/a 44,351 n/a 49,355 n/a 53,917 S.6% 4.5% 2,523 \0 
b. Academic ( excl· post docs.) 23.631 n/a 2S,S88 n/a 26,894 n/a 28.277 3.0% 2.5tt 774 Ul 

c. Business 1,410 n/a 1,789 n/a 1,955 n/a 2,135 11.7% 18.3% 221 
d. Government' 2,641 n/a 2,9SO n/a 3,275 n/a 3,391 4.3% 1.8'!1- 12S 
e. Hospitals/clinics 4,958 n/a S,640 n/a 6,126 n/a 6,560 4.8% 3.5% 267 
f. Nonprofit 1.164 n/a 1,496 n/a 2,156 n/a 2.112 10.4% -1.0% IS8 
g. Self-employed 2,708 n/a 3,648 n/a S,216 n/a 7,279 17.9% 18. 1% 762 
h. Other (incl postdocs.) 1,880 n/a 2,474 n/a 2,983 n/a 2,845 7.1% -2.3'k 161 
i. Unemployed and -king 389 n/a 766 n/a 7SO n/a 718 10.8% -2.2';; 55 

4. BEHAVIORAL SCIENCE ENROLLMENTS:b 

a. Est. undergraduate' 636.000 640,000 603,000 588,000 555,000 571,000 n/a -2.1'l 2.n -13.000 
b. Total graduate 49,036 51,796 50,981 55,169 55,711 55,713 56,394 2.4% 1. 1-:l 1.226 
c. Total undergraduate and graduate enrollment 685,000 692,000 654,000 644,000 611,000 627,000 n/a -1.8% 2.6\l- -11.600 

"Behavioral sciences Include anthropology. sociology, psychology, and speech and hearing sciences. 
bNumben are lower than those presented in previous reports because speech pathology/audiology has been removed from the behavioral science taxonomy. It has been determined that this faeld is 
not equivalent to the behavioral f~eld, speech and hearing sciences. 
cRatio of academically employed Ph.D.s to a 4-year weqhted average of total graduate and undergraduate enrollments (WS), where (WS)t = I/6CS1 + 2S1_ 1 + 2S1_2 + S1_3). 
4Since labor force data are not available for 1980,1atest annual chqe represents average aMual growth rate from 1979-81. 
'Aho includes FFRDC laboratories. 
/Estimated by the formula u1 = ~+2/BA+2>C1• where U1 • behavioral science undergraduate enrollment in year i; A1+2 = behavioral science B.A. degrees awarded in year i+ 2; B1+2 • total B.A. degrees 
awarded in year i+2;C1• totaJ u ergra uate enrollment In year i. 

SOURCES: NRC (1958-82. 1973-82); NSF (1973-83a. 1975-83); U.S. Department of Education (1948-83, 1959·79, 1961·82, 1973·82, 1974-82). 
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TABLE 4.2 C'urrcnt Trends in Supply/Dcmancl Indicators for Clinical and Nonclinical Behavioral Science Ph.o.s• 

FI1C81Year Growth Rate Lat .. AwnaeA•ul 
From 1975 to Ann...t ("ha,.e from 1975 

1975 1976 1977 1978 1979 1980 1981 utCII year ("ha,.e toutettY•r 

I. SUPPLY INDIC" A TORS (New Entrants): 

N<>nclinicallklds: 
L Ph.D. production 2.794 2.897 2.894 2.743 2,736 2.612 2,729 ~4~ 4.S'Jo -II 
b. \to of Ph.D.• withoutspedlk employ...,! 

prospec:ts ataraduotiun 12.11':1\ IS.O'J> u.s .. 16.2\to IS.O'J 14.9\to 14.5'1- 2.1'J. -2.7'J. 0.3'.' 
c. Pulldoctural apptL 558 n/1 6S4 nl• 827 nl• 721 4.4'1- 1.6'J.11 27 

("tlnlcal fields: 
d. Ph.D. production 1,144 1,293 1,353 1,464 l.S09 UBI 1,740 7.V· IO.I'Jo 99 
e. 'J. of Ph.D.s without spcdlk employment 

prospects at Jraduotion 14.7'J. IUCJ. 16.0'J 17.6~ 16.3\to 14.6~ 14.8'J O.l'l- 1.4'J. O'J. 
f. PuotdoctoralopptL 181 nl• 384 nl• 317 n/a 295 8.5'1 -3.5'1-11 19 

2. LAIIOR I'ORCI':h 

Ph.D.s employed in nundlnlcal behiYIDralllclds: 
1. Totll 23,908 nl• 26,760 n/a 28.1$0 n/a 30.168 4.0'J 3.S'Jo 1,043 
b. Academic (exd. polldocs.) 11,480 nl• 20,1Sl nl• 21.108 nl• 22.130 3.0'J 2.4'J. 608 
c. Buslneu 1,241 n/a 1,376 nl• 1..503 nl• 1,196 7.» 12.» 109 
d. Go.emment• 1.380 nl• 1,698 nl• 1.611 nl• 1,720 5.6'1- 3.3'1 80 .. Hospitals/clinics 527 nl• 538 nl• 482 n/a 511 1.8\to 10.4'J. 10 
f. Nonprofit 713 nl• 120 nl• 1,037 nl• 1.067 s.n 1.4'J. 47 

•· Self-employed 462 nl• SOl nl• 451 nl• 1,013 IS. 3'Jo S3.4'J. 104 \0 
h. Other llnc:L polldocs.) 705 nl• 993 nl• 1,329 nl• 1,151 I.S'Jo 1.9'J. 74 eft 
l Unemployed and oeekhlt 330 nl• 683 nl• 622 nl• 533 8.3'1 -7.4'JI. 34 

Ph.D .s employed In clinical behariuralllclds: 
j. Total 14,173 nl• 17,591 nl• 21.205 nl• 23,749 l.l'Jo S.I'JI. 1,479 
lt. Ac:ademk (exc:L pootdocs.) 5.151 n/a 5.437 "'" 5,716 nl• 6,147 3.0'.' 3.1,. 166 
L Buslnal 169 nl• 413 nl• 452 nl• 139 30.6,. 36.2'1 Ill 
m. Goftmment• 1,261 nl• 1.252 nl• 1.664 R/1 1,671 4.11':1\ 0.2'1 68 
n. Hospltall/cllnlcs 4,431 nl• 5,101 nl• 5.6« R/1 5,972 5.1,. 2.9'J. 257 
o. Nonprofit 311 nl• 676 nl• 1,119 R/a 1,045 II.» -3.4'1o Ill 
p. Self-employed 2.246 nl• 3.147 nl• 4,758 R/1 6,196 18.4" 14.1ll> 6SI 
q. Other lind. postdoCL) 1.175 n/a 1,411 nl• 1.654 nl• 1,694 6.3'J. 1.3 17 
r. Unemployed and -tuna 59 nl• 13 nl• 128 nl• liS 21.0'J, 20.11\ :ZI 

3. BEHAVIORAL SOF.NCF. F.NROLLMENTS: 

Graduate:4 

a. Ec. noncllnlcal 34.196 34.111 33,717 36,084 35.479 34,164 nl• 0.4'Jo -1.7'J. 134 
b. Est. clinical 14,100 16,900 17,300 19,685 20.292 20.909 nl• 7.2'Jo 3.0'J, 1,222 

•tn this table. clinical behariuralllcldslnchode clinical ud achool psyclooloaJ, munaeJiaa, and auldanoe; noDdlalcal behiYIDralllcldslndude llllhmpoloaJ. soclolol)'. noncllnlcal psyclooloaJ, ud speech 
~ heari111 sciences. 

Since labor forao data are not ••ailable for 1980, 1ote1111111U81 chanp repreaenii ... JIIC annuli tmwth rate fmm 1979-81. 
c Also Includes FFRIX" lobontorln. 
4Numbers are lower than those p-tlled In p...tous reports because speech p.holol)'/audlolofly hM been rernoYed fmm the behiYIDrll science taxonomy. It hu been determined thllthla field Is not 
equl .. ltnt to the behamrallleld, speech and helri111 ociencn Totllsraduate enmDment In clinical beiiiYIDrll lklda wu elllmlled by the formula CG1 • IC"P/TP)I+l E1• where C"G1 • dinlcal Jraduate 
enrollment In year 1: IC"PfTP11• 1 • ratio of clinical psycho...,. Ph.D.sto total psycholol)' Ph.D.• awarded in year 1+2; F.1 • psychoqy Jraduate enmllmentln year I. Ncinclink:al Jnduale eruoUmeat 
was obtained by subtract I,. cllnlcal f10m total behiYIDral sc:tmao paduate en10llment. 

SOURC"U: NR<: 119511-12. 1973·12): NSF I 1973-13a); U.S. Department nf f.duC8tion 11941-83. 1959-79. 196 J.ll2. t 973-12. 1974-82). 
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The total labor force of Ph.D.s employed in the behavioral science 
fields continued to grow in 1981 at a steady rate of about 5 percent 
per year (Table 4.1, line 3a). Employment in clinical behavioral 
fields--defined as clinical and school psychology, counseling and 
guidance--is growing much faster than in the nonclinical fields-­
defined as anthropology, sociology, nonclinical psychology, and speech 
and hearing sciences. Growth in academic employment of both clinical 
and nonclinical behavioral science Ph.D.s continues at a steady pace 
of about 3 percent per year (Table 4.2 and Figure 4.3). Some other 
highlights of these data follow. 

Enrollments 

Total behavioral science graduate and estimated undergraduate 
enrollment have continued a decline that started in 1973. Most of 
the decline has come at the undergraduate level. Graduate behavioral 
enrollments in both the clinical and nonclinical fields have increased 
since 1977--up by a strong 6.5 percent per year in the clinical fields 
and by a more moderate 1.8 percent per year in the nonclinical fields, 
although the latter declined somewhat in 1980 and 1981 and appears to 
be headed down. 

Ph.D. Production 

The trend in Ph.D. production reflects the same general pattern 
that prevails in most other parts of the behavioral science area--up 
in the clinical fields and down in the nonclinical ones. In terms of 
total behavioral Ph.D. production, these trends tend to balance out. 
Total behavioral Ph.D. production has been essentially level since 
1916 after a long period of growth, although both clinical and non­
clinical Ph.D. production rose in 1981 (Figure 4.4). Clinical Ph.D. 
production in 1981 rose 10 percent over the 1980 level, continuing the 
rising trend that has been evident since 1975. 

Nonclinical Ph.D. production showed an increase of 4.5 percent 
over 1980, but the long-term trend since 1975 has been one of gradual 
decline. The peak production was in 1916 (2,897) and no subsequent 
year has returned to that level. As 1981 is the only year since then 
in which there has been an increase in output over the preceding year, 
and even so is below the 1979 level, it appears to be minor upward 
fluctuation in a basically declining curve. 

Postdoctoral Appointments 

There is one item that reverses the general pattern--postdoctoral 
appointments in the clinical as well as the nonclinical fields dropped 
in 1981 (Figure 4.4). However, the growth rate in postdoctoral 
appointments since 1975 is almost twice as high in the clinical 
fields--8.5 percent per year compared to only 4.4 percent per year in 
the nonclinical ones (Table 4.2, lines lc and lf). 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  The 1983 Report
http://www.nap.edu/catalog.php?record_id=19456

http://www.nap.edu/catalog.php?record_id=19456


30 

~ 25 .. 
l .. 
j 20 .. 
ffi 15 
>-
0 ..... 
~ 10 

"' ... 
~ 5 
z 

0 

98 

All 
Schools 

Public 
Schools 

Private 

~-----~ Schools _.,... .... 
62 64 66 68 70 72 74 76 78 80 82 

ffi 4 
>-g 
~ 2 

"' ! 

25 

FISCAL YEAR 

(a) Ph.D.s e.ployed in all behavioral science fields at colleges 
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(b) Ph.D.s e.ployed in clinical behavioral science fields at 
colleges and universities. See Appendix Table C8. 
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(c) Ph.D.s e.ployed in nonclfnical behavioral science fields at 
colleges and universities. See Appendix Table C9. 

FIGURE 4.3 Ph.D.s employed in the behavioral sciences at 
colleges and universities, by control of institution, 1962-81. 
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FIGURE 4.4 Behavioral science postdoctoral appointments and 
awarded Ph.D. degrees, 1960-81. See Appendix Tables C3 and C4. 
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Rand D Expenditures 

Behavioral science R and D expenditures in colleges and 
universities increased by a~at 7 percent above inflation in 1981 
froa the previous year. This is the second straight year of increases 
after a long aeries of declines dating back to 1974 (Pigure 4.5 and 
Table 4.1, line 2a). 

en 
! -_, _, -z -
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FISCAl YEAR 

FIGURE 4.5 Behavioral science R cl D expenditures in colleges and universities, 
by control of institution, 1960-80 (1972 $,millions). See Appendix Table Cll. 

Employment Sectors 

In 1981 there was a large juap in the nu.ber of behavioral Ph.D.s 
who were aelf-eaployed--up a~at 40 percent since 1979 (Table 4.1). 
Self-eaploy.ent of clinical behavioral Ph.D.a baa been growing aharply 
for some tt.e. There are now .ore aelf-eaployed clinical behavioral 
Ph.D.a than are eaployed in any other sector including acadeaia (Table 
4.2, line 3p). Bven many nonclinical Ph.D.a--for whom aelf-..ploy.ent 
baa not been a very significant factor--shifted into aelf-eaploy.ent 
in 1981. Por this nonclinical group, aelf-eaployaent .ore than 
doubled in 1981 from the 1979 level. Baployaent in the business 
sector also showed large increases in 1981 for both types of 
behavioral scientists. 
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Short-Term Projections of Academic Demand 

Having discussed the current market situation and given 
consideration to the issues surrounding predoctoral and postdoctoral 
training in the behavioral sciences, we turn now to an asseasment of 
the near-term and long-term outlook for scientists in this area. 

Because academic employment of behavioral science Ph.D.s has been 
increasing while enrollment• have been declining, the Ph.D. faculty/ 
student ratio (F/S) has moved sharply upward since 1972 (Appendix 
Table ClO). 

The explanation for the strong and continued growth in the F/S 
ratio has proven to be doggedly elusive. In the biomedical and 
clinical fields we have been able to construct models of academic 
demand based on the concept that such demand is dependent on three 
main academic activities: teaching, research, and, in the case of 
clinical faculty, patient care. The faculty/student ratios in these 
fields show a strong positive correlation with R and D expenditure• 
and professional service income. But no such relationship can be 
demonstrated in the behavioral fields. The F/S ratio for behavioral 
Ph.D.s has continued to increase substantially during the 1970a, while 
R and D expenditures in the behavioral sciences at colleges and 
universities have been generally declining in real terms. 

A plausible explanation is that Ph.D.s have been steadily replacing 
non-Ph.D.s on behavioral science faculties. This phenomenon--known as 
•enrichment•--has apparently been taking place at least since 1966. 
At that time, Ph.D.s constituted 56 percent of total behavioral 
science academic employment. Since then that percentage has steadily 
increased--by 1981 it was almost 75 percent (Table 4.3). SO either 
the growth in academic employment of behavioral science Ph.D.s has 
been at the expense of non-Ph.D.s, or many non-Ph.D.s have attained 
their doctorate degree while academically employed during the last 15 
years. Another small portion of the growth may be due to a shift to 
part-time rather than full-time employment. 

These factors go part, but not all the way, toward a full 
accounting of the growth in academic employment of behavioral Ph.D.s 
over the last decade. After all, we still must confront the fact that 
total behavioral science academic employment--including Ph.D.s and 
non-Ph.D.s--although declining slightly in recent years, has remained 
at relatively high levels while estimated total behavioral enrollment 
has fallen rather sharply. 

Another possible explanation is that our enrollment estimates are 
faulty. Data on undergraduate enrollment by fine field are not 
available from any source. The u.s. Office of Education collects data 
on total undergraduate enrollments and we have used these to estimate 
undergraduate enrollments in biomedical and behavioral fields as 
described in the footnote of Table 4.1. The resulting estimate 
approximates the number of students majoring in a field--it does not 
measure the number of course enrollments, which could be quite 
different. It is possible that in the behavioral fields, course 
enrollments (and hence the demand for teaching staff) have been 
increasing even though the number of students majoring in these fields 
has been decreasing. This possibility needs further study. 
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TABLE4.3 Behavioral Scientists Employed in Colleges and Universities, 1961-81 

Total11 Ph.D.sb Non-Ph.D.s 
Fiscal 
Year N % N N % 

1961 13,700 100.0 
1962 n/a 5,339 
1963 n/a n/a 
1964 n/a 8,143 
1965 15,691 100.0 n/a 

1966 17,304c 100.0 9,783 56.5 7,521 43.5 
1967 18,916 100.0 n/a n/a 
1968 21,574c 100.0 12,915 59.9 8,659 40.1 
1969 24,231 100.0 n/a n/a 
1970 26,180c 100.0 16,175 61.8 10,005 38.2 

1971 28,129 100.0 n/a n/a 
1972 29,744c 100.0 18,602 62.5 11,142 37.5 
1973 31,359 100.0 19,787 63.1 11,572 36.9 
1974 32,980 100.0 22,324 67.7 10,656 32.3 
1975 35,883 100.0 23,631 65.9 12,252 34.1 

1976 38,121 100.0 n/a n/a 
1977 39,240 100.0 25,588 65.2 13,652 34.8 
1978 39,159 100.0 n/a n/a 
1979 38,458c 100.0 26,894 69.9 11,564 30.1 
1980 37,757 100.0 21,586c 73.1 10,17lc 26.9 

1981 37,976 100.0 28,277 74.5 9,699 25.5 

11Jncludes psychologists and sociologists only. 
blncludes psychologists, sociologists, and anthropologists. 
clnterpolated. 

SOURCES: NRC (1973-82), NSF (1965, 1978, 1982). 

There seems to be scae correlation between graduate enrollment and 
academic eaployment of Ph.D.s in the behavioral sciences but it is 
difficult to interpret. Although graduate enrollment is only 10 
percent of the total behavioral science enrollment, its growth pattern 
over the paat 10 years has been roughly parallel to the growth in 
academic eaployment. It is possible that increasing graduate 
enrollments have created accompanying academic vacancies for people to 
teach thea. Given the time lag in budgetary responses to teaching 
demands and the predominant role played by undergraduate enrollments 
in affecting the creation of teaching positions, thia possibility 
seems, prt.a facie, to be of low probability. Alternatively, it is 
possible that growth of faculty positions, determined by a mix of 
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other factors, creates a situation wherein more applicants for 
adaission to graduate study are accepted and in this way the size of 
the academic staff determines the number of graduate students 
admitted. Neither thP. direction of causality nor even a conclusion of 
causality can be determined from the available information. 

In summary, it appears that the continued growth in academic 
employment of behavioral science Ph.D.s is at least partially due or 
related to four factors: (1) enrichment or upgrading, (2) somewhat 
greater reliance on part-time employment, (3) underestimated course 
enrollments, and (4) growth in gradm te enrollment. There is good 
evidence that enrichment has been an important factor, and that 
part-time employaent has increased (see Appendix Table Cl3). The 
connection between graduate enrollment and academic demand is purely 
speculative and needs to be verified by further study, along with our 
estimate of undergraduate enrollments. 

The Model of Academic Demand for Behavioral Ph.D.s 

This brings us to the issue of how to make projections of academic 
demand for behavioral science Ph.D.s. For this report we will 
continue our past practice which has been simply to make independent 
assumptions about future patterns of enrollments and the F/S ratio. 
Then these projected values are combined to produce projections of 
academic employment levels, usually for 5 years ahead of the date of 
publication of the report. This procedure yields estimates of 
academic levels due to expansion (or contraction) of faculty. To this 
we must add demand created by attrition, which we estimate from recent 
actual experience. 

Recently, we have obtained more detailed information about the 
inflows and outflows in the academic labor market for behavioral 
scientists. The data from the 1979 and 1981 Surveys of Doctorate 
Recipients show that a fairly substantial amount of field switching 
out of behavioral fields has been occurring which must be considered 
in estimating attrition rates. There is, of course, also a 
substantial amount of switching into behavioral fields, and this will 
be accounted for when we consider how the total number of vacancies 
occurring each year are filled. 

To implement this projection procedure, therefore, we must 
formulate high, middle, and low assumptions about enrollment patterns 
and future F/S levels. For analysis purposes, the faculty/student 
ratio will be constructed as F/WS defined as follows: 

F • Ph.D.s employed by academic institutions in 
behavioral science fields (excluding postdoctoral 
trainees) 

WS • 4-yr weighted average of enrollments, i.e. 
WSt • l/6 (St + 2St-l + 2St-2 + St-3> 
where s • behavioral science undergraduate and 
graduate enrollments. 

a 
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Assumptions 

The Ca.aittee's best guess is that total behavioral science 
enrollments will decline slightly fro• their 1980 level to about 
625,000 by 1988. The upper and lower limits on this esttaate are 
700,000 and 550,000, respectively (Figure 4.6). 

As of 1980--the latest year we can compute it--the F/WS value in 
the behavioral fields was 0.044 (Figure 4.7). We expect it to stay at 
about this level for the next 5 years within a range of 0.035 to 0.055. 
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FIGURE 4.6 Total behavioral science undergraduate and gradUate enrollments in colleges and uni­
versities, by control of institution, 1960.80, with projections to 1988. See Appendix Table Cl. 

Projections of Academic Demand to 1988 

The combination of three estimates of enrollment growth together 
with three esttaates of the 1988 F/WS level provides nine estimates of 
academic eaployment of behavioral science Ph.D.s in 1988 as shown in 
Table 4.4. 

Under the high assumptions (I-A of Table 4.4), enrollments would 
grow to 700,000 and the F/WS ratio would be 0.055, yielding an 
estimated faculty size of 37,700 behavioral science Ph.D.s in 1988 
(Figure 4.8). This would represent a growth of about 1,270 per year 
froa the 1980 level of 27,600. Deaths and retirements would generate 
330 vacancies, and other attrition from academic employment and field 
switching would add 1,240 vacancies, for a total annual demand of 
2,840 positions. 
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FIGURE 4.7 Behavioral science Ph.D. faculty/student ratio (F/WS), 1964-80, with pro­
jections to 1988. Faculty (F) is all Ph.D.s employed in the behavioral sciences at colleges 
and universities. Students (WS) are deftned as a 4-year weighted average of enrollments in 
the behavioral sciences: (WS)t::;:: 1/6(St + 2St·1 + 2St-2 + St-3) where St =total behavioral 
graduate and undergraduate enrollments in year t. See Appendix Table C10. 
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FIGURE 4.8 Ph.D.s employed in all behavioral science ftelds at colleges and universities, 
by control of institution, 1962-81, with projections to 1988. See Appendix Table C7. 
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TABLE 4.4 Projected Growth in Behavioral Science PhD. Faculty, 1980-88. Based on Projections of Enrollment and 
Faculty /Student Ratios" 

Allllmptions about Behavioral Science 
Undeqracluate and Graduate EruoUment 
(estlmated at 627,300 In 1910) 

A. WW IJOW to 100.000 students Expected size of behavioral science faculty (F) in 1988 
by 1918 Annual1rowth rate in F from 1980 to 1988 

A venae annuallnmment clue to faaalty expalllk>n 
Annual rwplacnnent needs due to :b 

death and retlnmeat 
other attrition 

Expected number of academic positions to bacome 
available annuaDy for behovioral Ph.D.s 

B. WW remain at about the 1980 Expected tile of bahavioralsclenoe faculty (F) In 1988 
level (625,000) throUih 1988 Annual arowth rate In F from 1910 to 1918 

Aver .. e aru1uallnmment due to f:culty expalllk>n 
Annual replacement needs due to: 

death and retirement 
other ltldtion 

Expected number of academic positions to 
become availlble annually for bahavloral Ph.D.s 

C. WW decline to 550,000 students Expected size of behrooralsclence faculty (F) in 1981 
by 1918 Annual arowth rate in F from 1910 to 1988 

AverA~• annual increment due to faculty expalllk>n 
Annual replacement needs due to :b 

death and retlnment 
other attdtlon 

Expected raamber of ac:adendc polidoMto become 
available aru1ually for behavioral Pti.D.s 

Assumptions about the Faculty/Student Ratio for 
Behavioral Ph.D.s in Colleps and Univenlties 
(0.044 in 1980) 

WW continue to 
arow. reachin1 
0.55 by 1918 

37.700 
4.0\\ 

1,270 

330 
1.240 

2.840 

34.400 
2.1 .. 

150 

310 
1.110 

2.340 

31 ,000 
1.5 .. 

430 

290 
1.110 

1,830 

II 
Increases llllhtly 
to 0.045 by 
1911 

30,900 
1.4 .. 

410 

290 
1.110 

1,810 

21.100 
0.~ 

10 

280 
1,060 

1,410 

25,400 
-1.0\\ 

-280 

260 
1,010 

990 

Ill 
Dec:llncsto 
0.035 by 
1988 

24.000 
-1.1'.\ 

-450 

260 
980 

190 

21,900 
-l.R 

-110 

250 
940 

480 

19.700 
-4.1\lo 

-980 

240 
900 

160 

•Faculty is defllled in this table u all academically employed Ph.D.s, excludlnc poadoctoral appointees. The denomlllator of the faculty/student rotio is a 
wellhted ave,... of the 1ut 4 yean of en10Uments: (WS)t • 1/6(St + 2St· t + 2St·l + S1_3), where S • total1raduate and undaaraduate enroUments in the 
~avioralsclences. See Appendix Tables Cl and CIO. 

Based on an estlnteted replacement rate of 1.0\\ annually due to dellb and retirement, and 3."' annually due to other attrition from academic positions in the 
bahavioral sciences. Thete estimates were derived from the National Re-.rch CouncU ( 1973-82). 
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In the best-guess case (II-B of Table 4.4), enrollments would 
reaain at about 625,000 and the FINS ratio would be 0.045 by 1988. 
Academic employment would expand by 70 Ph.D.s per year, with another 
1,340 added by attrition froa all sources, for a total annual demand 
of 1,410. 

Under the lowest coabination of assumptions (III-c of Table 4.4), 
enrollments would drop to 550,000 and the F/NS ratio would decline to 
0.035 by 1988. There would be a drop of about 980 academic positions 
per year due to faculty contraction, but attrition would add about 
1,140 vacancies per year, leaving a net annual demand of 160 positions 
to be filled. 

Estimating Postdoctoral Support Levels 
Under NRSA Programs 

The final step in our quantitative analysis of the market is to 
attempt to translate the projections of academic demand into 
recommended levels of postdoctoral training under NRSA programs, as 
shown in Table 4.5. This step requires certain additional assumptions 
about how the system has functioned in recent years with regard to 
postdoctoral training and its sources of support. 

TABLE 4.5 Estimated Number of Behavioral Science Postdoctoral Trainees Needed to Meet Expected Academic 
Demand Through 1988 Under Various Conditions 

I . Academic demand for behavioral science Ph.D.s­
annual average: 
a. due to expansion of faculty 
b. due to death and retirementa 
c. due to other attritionb 

2. Total accessions with postdoctoral research training­
annual averagcc 

3. Size of behavioral science postdoctoral pool-
annual average 

Size needed to meet academic demand 
assumill! a 2·yr. training period and portion 
of trainees seeking academic positions is: 

a. 60% 
b. 70% 

4. Annual number of behavioral science postdoctoral 
trainees to be supported under NRSA programs: 

a. if 40% of pool is supported under NRSA 
b. if 50% of pool is supported under NRSA 
c. if 60% of pool is supported under N RSA 

a Assumes an attrition rate due to death and retirement of 1.0% per year. 
b Assumes an attrition rate due to other causes of 3.8% per year. 

Projected Thro1J8h 1988 

Ht!h Middle 
Estimate Estimate 

2,840 1.410 
1,270 70 

330 280 
1.240 1.060 

710 350 

2.370 1,170 
2,030 1.000 

810-950 400-470 
1,010-1,190 500-580 
1,220· 1,420 600-700 

Annual 
Low Averaae 
Estimate 1979-31 

160 1,919 
-980 691 

240 238 
900 990 

40 364d 

1.080 
130 
110 

349 

40-50 
50-70 
70-30 

c Assumes that 25% of all vacancies. including those created by field switching. wiU be filled by individuals with postdoctoral research 
training in the behavioral sciences. The remaining 75% will be HUed from nonacademic sectors ( 18%). unemployed (2%), and new 
Ph.D. recipients (55%). 
d Assumes that 15% of the 1979-81 Ph.D. cohorts took a postdoctoral appointment before taking an academic position. This estimate 
ia based on data from the National Research Council ( 1958-82, 1973-82). 

SOURCE : Table4.4. 
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The features of the system which must be considered in addition to 
the projections of faculty growth are as followsa 

1. the number of accessions to academic positions who 
have (or should have) research training 

2. the appropriate length of the postdoctoral research 
training period 

3. the proportion of individuals in the research training 
pipeline who aspire to academic careers 

4. the proportion of support of the total pool of 
behavioral science research trainees that should be 
provided by the federal government. 

With the aid of the data on inflows and outflows from academic 
employment of behavioral science Ph.D.a during 1979-81, shown in Table 
4.6, we can make reasonable assumptions about these features--first 
presented in the Committee's 1981 Report--in order to provide a 
quantitative basis for the recommendations. 

Using the projections of academic demand derived in Table 4.4, we 
calculate in Table 4.5 the range of behavioral science postdoctoral 
trainees that should be supported by NRSA programs under the specified 
conditions. 

Line 1 of Table 4.5 is a summary of the projections of academic 
demand for the extreme cases and the beat-guess estimate derived in 
Table 4.4. 

Line 2 shows the number of academic positions to be filled by 
individuals with postdoctoral research training experience assuming 
that 25 percent of all vacancies will be filled by former postdoctoral 
trainees. In the beat-guess case, this number is estimated to be 
about 350. 

Line 3 indicates the size of the behavioraf science postdoctoral 
pool required to supply the necessary number of individuals with 
postdoctoral training under certain assumptions about the length of 
the postdoctoral training period and the proportion of the pool 
seeking academic employment. 

If the appropriate length of postdoctoral training is 2 years, 
then the pool size needed to produce 350 trained scientists per year 
would be 700. If only 60 percent of the trainees seek academic 
appointments after completing their training, then the necessary pool 
size must be 1,170. 

Line 4 ah~ the eatt.ated number of behavioral science post­
doctoral trainees that should be supported annually by NRSA programs 
under different assumptions about the proportion of total support 
provided by that source. The resulting range is between 40 under the 
lowest set of assumptions, and 1,420 under the highest set. The 
beat-guess assumptions yield a range of 400-700 postdoctoral trainees 
in the behavioral sciences. This range results from different 
judgments about the share of postdoctoral training support in the 
behavioral sciences that should be provided by the federal government 
through NRSA programs. Baaed on the contributions of these programs 
to the quality of postdoctoral training, the Committee believes that 
50 percent is the appropriate federal share, yielding 500-580 NRSA 
awards per year. 
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TABLE 4.6 Inflows and Outflows from Academic Employment for Behavioral Science 
Ph.D.s, 1979-81 

I. Aweraxe AIIIIUal Attritioll [rom Academic t:mploymem i11 the Beha•·ioral Scie11ccs 

1. Total behavioral Ph.D.s employed in academia in 1979 : 26,894 

2. Leaving academic employment between 1979 and 1981 in the behavioral sciences to : 

%of Academic 
N Employment 

a. nonacademic employment 664 2.5 
b. postdoctoral appointment 40 0.1 
c. death and retirement 238 1.1 
d. other fields4 184 0.7 
e. unemployed 102 0.4 

f. total attrition 1.228 4.8 

II . Aweraxe Annual Accessions to Academic t:mpluyment in the Beha•·ioral Sciences 

I . Total behavioral Ph.D.s employed in a\:ademia in 1981 : 28.277 

2. Enterinl;! academic employment between 1979 and 1981 in the behavioral sden~-cs from : 

';of Total 
N A~·cessio ns 

a. nonacademic sectors 352 18.3 
b. postdoctoral appointments 160 8.3 
c. unemployed 45 2.3 
c. Ph.D. redpients 1979-81 b 1.362 71.0 

c. total annual al·ccssJons 1.919 100.0 

Ill. Ba/anci111(: 1979 academic employment- attrition+ al'l'CSsions = 1981 acadcmk employment 

26.894- 2( 1.228) + 2( 1.919) = 28.276" 

4 Thcsc individuals were all academkally employed in 1979 and 191! I . The number shown repn:scnts 
the net number switchin!! frum behavioral to nonbchaviural fields. 
blt is l'Stimatcd that I 5'.; of these new Ph.D. l'ohorts took a postdoctoral appointment before lakin!;! 
an academic Jl'ISition. 
' 'Docs nut al!rec with line 11.1 bcl·ausc of roundin!;! . 

SOURCES : Nat ional Rcscard1 Cuundl 11958-1!2. 1973-82). 
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Summary 

In the above analysis, we have attempted to project short-
term trends in academic employment of behavioral science Ph.D.a and to 
translate them into postdoctoral training levels needed to satisfy 
academic demand under certain specified conditions. 

The data on trends in academic employment are carefully collected 
and are probably quite reliable--especially since 1972--but they are 
difficult to interpret. The growth in academic employment in the 
behavioral fields during the 1970s has occurred despite an apparent 
drop in total behavioral enrollments and does not seem to be related 
to research expenditures. Enrichment--the process of enlarging the 
proportion of Ph.D.a in academic positions--has obviously been taking 
place and can account for much of the growth. Graduate enrollment in 
the behavioral fields has also continued to grow, possibly providing 
sa.e stimulus for faculty expansion. 

The best-guess projection yields a modest increase in academic 
employment of behavioral science Ph.D.s by 1988. Converting the 
projections of academic demand into recommended postdoctoral training 
levels requires certain assumptions about how the system has operated 
in the past and how it can be expected to operate in the next few 
years. The actual data on dynamic movements into and out of the 
academic labor market during 1979-81 give new insight into the recent 
operation of this market. If we base the estimates on these recent 
data, we find that the level of postdoctoral training that should be 
provided under NRSA programs in the best-guess case is somewhat higher 
than current numbers actually being funded by the federal agencies. 

Demand Outside the Academic SeCtor 

Of particular interest to the Committee and its Panel on 
Behavioral Sciences is the steady increase in employment outside the 
academic sector. During the 1973-81 span the number of Ph.D. 
scientists in behavioral fields who were employed in nonacademic 
settings grew at an average annual rate of more than 10 percent, while 
the number employed by academic institutions rose at a rate of only 4 
percent (see Appendix Table C7). Within the nonclinical areas in the 
behavioral sciences, expansion outside the academic sector has been 
especially great in the last 2 years. Between 1979 and 1981 the 
numbers of nonclinical scientists holding positions in business, 
government, and other nonacademic settings grew at a yearly rate of 
nearly 10 percent. The implications of this trend with regard to need 
for federal training support in the behavioral sciences rest, in part, 
on whether or not the movement toward nonacademic employment 
represents an appreciable decline in the fraction of behavioral 
scientists involved in research. To address this issue a detailed 
analysis has been made of 1973-81 trends in the employment situations 
of behavioral science Ph.D. recipients entering the labor force. It 
is presumed that these new entrants would have been moat vulnerable to 
significant changes in the availability of career opportunities. 
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Findings from this analysis are summarized in Table 4.7. As can 
be seen from the data presented, there has been an appreciable decline 
in recent years in the percentages of behavioral science Ph.D. 
recipients taking faculty positions. This decline has been 
particularly noticeable in the nonclinical areas of the behavioral 
sciences. In these disciplines the fraction of new entrants employed 
in faculty positions dropped from approximately two-thirds in 1973 to 
only one-third by 1~1. This drop has been offset, in part, by 
increases in the percentages taking postdoctoral& and other nonfaculty 
staff positions in universities and colleges. By 1~1 more than one­
fourth of the new Ph.D. cohort who had entered from the nonclinical 
fields held academic positions not considered to be faculty appoint­
ments. During this 8-year span there also have been substantial 
increases in the numbers of both clinical and nonclinical Ph.D. 
recipients who took positions outside the academic sector--and many of 
those in the nonclinical fields were engaged in research. Thus, 
although the findings indicate that an appreciably smaller fraction of 
behavioral science gradUltes have moved on to university faculty 
appointments, there has been a modest increase in the fraction 
involved in research outside the academic setting. 

Although the unemployment rates for behavioral science Ph.D.s have 
never exceeded 4 percent, it may be noted that the rates for Ph.D. 
recipients in nonclinical fields have been generally higher than the 
rates for clinical gradUltes. These findings are consistent with the 
committee's impression that the employment prospects for those trained 
in clinical areas have been much better than the prospects for other 
behavioral science graduates. Further evidence of this may be 
discerned from an examination of the field-switching patterns of 
recent graduates. As shown in column (2) of Table 4.8, the percentage 
of Ph.D. recipients in nonclinical areas of the behavioral sciences 
who left these fields within 2 years after receipt of their doctorates 
has increased from 22 percent for the FY 1971-72 cohort to as much as 
37 percent for the FY 1979-80 cohort. During this 8-year span the 
percentage leaving the clinical fields has never exceeded 14 percent. 
A detailed analysis (not presented here) of field-switching patterns 
reveals that more than half of the recent graduates leaving the 
nonclinical areas of the behavioral sciences were either psycholo­
gists moving into clinical specialties and the life sciences or anthro­
pologists and sociologists switching into other areas of the social 
sciences. 

One useful barometer of the changing demand for Ph.D. recipients 
in a field is the ratio of the number of recent graduates employed in 
that field to the number trained in the field. As shown in column (5) 
of Table 4.8, this ratio has dropped significantly during the past 
decade in the nonclinical fields. By the late 1970s the number of new 
graduates employed in these fields represented only about two-thirds 
of the number of individuals who had received their doctorates in the 
nonclinical fields. In contrast, throughout this period there have 
been significantly more young graduates working in the clinical fields 
of the behavioral sciences than had been trained in these fields. In 
view of these findings it is not surprising to find that an increasing­
ly larger fraction of the graduate students enrolled in the behavioral 
sciences have earned their doctorates in the clinical fields. 
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TABLE 4.7 Employment Situations of Behavioral Ph.D. Recipients Who Had Received Their Doctorates 
Within the Previous 2 Yean, 1973-81 

Fiscal Year 

1973 1975 1977 1979 1981 

Employment Situation N % N % N % N % N % 

PH.D.S IN CLINICAL FlEWS 

Total Entrants 1,793 100.0 2,051 100.0 2,427 100.0 2,621 100.0 2,936 100.0 

Academic Sector 547 30.5 604 29.4 752 31.0 585 22.3 750 25.5 
Faculty Positions 441 24.6 477 23.3 590 24.3 229 8.7 519 17.7 
Postdoctorals 9 0.5 26 1.3 IS 0.6 24 0.9 12 0.4 
Other Starr' 97 5.4 101 4.9 147 6.1 332 12.7 219 7.5 

Nonacademic Seeton 1,211 67.5 1,437 70.1 1,634 67.3 1,956 74.6 2,186 74.5 
Research Positlonsb n/a n/a 268 13.1 237 9.8 217 8.3 ISS 5.3 
Other Staff Positions n/a n/a 1,169 57.0 1,397 57.6 1,739 66.3 2,031 69.2 

Unemployed and Seeking Position 35 2.0 10 o.s 41 1.7 80 3.1 0 0.0 

PH.D.S IN NONCL/NICAL FlEWS 

Total Entrants 3,569 100.0 4,236 100.0 4,479 100.0 4,786 100.0 4,627 100.0 

Academic Sector 2,727 76.4 3,059 72.2 3,004 67.1 3,212 67.1 2,757 59.6 
Faculty Positions 2,387 66 .9 2,425 57.2 2,146 47.9 2,212 46.2 1,578 34.1 
Postdoctorals 97 2.7 284 6.7 286 6.4 385 8.0 433 9.4 
Other Starr' 243 6.8 350 8.3 572 12.8 615 12.8 746 16.1 

Nonacademic Seeton 786 22.0 1.106 26.1 1,294 28.9 1,408 29.4 1,761 38.1 
Research Positlonsb n/a n/a 702 16.6 695 IS .S 519 10.8 976 21.1 
Other Staff Positions n/a n/a 404 9.5 599 13.4 889 18.6 18S 17.0 

Unemployed and Seeking Position 56 1.6 71 1.7 181 4.0 166 3.5 109 2.4 

411ncludes individuals employed in academic positions that were not considered faculty (tenure track) or postdoctoral 
appointments. 
blncludes individuals employed In nonacademic leeton who indicated that they devoted at leut one-fifth of their time to 
R and D activities. 

SOURCE: National Research Council (1973-82). 
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TABLE 4.8 Field Switching into and out of Clinical and Nonclinical Areas of the Behavioral Sciences by 
FY 1971-80 Ph.D. Recipients4 

(1) (2) (3) (4) (5) 
Total Ph.D.s Leaving Switching Total Empl Ratio 
in Field Field into Field in Field (4)/(1) 

Ph.D. Cohort N N % N N 

FY 1971-72 
Clinical Fields 1,758 236 13.4 333 1,855 1.06 
Nonclinical Fields 3,513 791 22.5 309 3,031 0.86 

FY 1973-74 
Clinical Fields 2,041 202 9.9 547 2,386 1.17 
Nonclinical Fields 4,165 1,037 24.9 269 3,397 0.82 

FY 1975-76 
Clinical Fields 2,386 261 10.9 617 2,742 1.15 
Nonclinical Fields 4,298 1426 33.2 298 3,170 0.74 

FY 1977-78 
Clinical Fields 2,541 350 13.8 721 2,912 1.15 
Nonclinical Fields 4,620 1,782 38.6 323 3,161 0.68 

FY 197lJ..80 
Clinicai Fields 2,936 189 6.4 472 3,219 1.10 
Nonclinical Fields 4,518 1,678 37.1 191 3,031 0.67 

4 Data reflect field of employment within 2 years of the time an individual received the doctorate. 

SOURCE : National Research Council (1973-82). 

Long-Term Considerations 

In considering the implications of market trends in the behavioral 
sciences, we must note that there is, on average, a 7-year lag from 
the time a student enters graduate school to the time he or she 
completes requirements for the doctorate. Consequently, undergraduate 
students now contemplating research careers in the behavioral sciences 
are not likely to be looking for jobs until the early 1990s. Although 
we are reasonably confident about our short-term projections of 
academic demand, the long-term outlook is much more difficult to 
quantify. But certain trends are developing now which, if continued 
to the 1990s, could have great impact on the market for behavioral 
scientists. During the past decade, for instance, we have witnessed 
an expansionary trend that few could have predicted in the employment 
of behavioral scientists outside the academic sector. Much of this 
growth has been in the non-research areas of the behavioral sciences 
and, as such, may not affect the demand for research personnel. The 
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factors underlying this trend are not fully known, and it is difficult 
to foresee whether this trend will continue during the next 15 years. 

!'ar JDOre predictable, on the other hand, are the numbers of 
individuals who will leave the Ph.D. labor force during this period. 
Bstt.ates of attrition due to deaths and retirements based on the age 
distribution of the !'Y 1981 labor force are illustrated in Figure 
4.9t Between 1982 and 2001 the number of clinical and nonclinical 
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FIGURE 4.9 Annual number of behavioral scientists in the FY 1981 Ph.D. 
labor force expected to reach the age of65 during the FY 1983-2001 period. 
See Appendix Table C14. 

' The attrition rate used in the short-term projections through 1988 
was based on a fixed percentage of the academic labor force. 
Long-term attrition estimates must consider the age distribution of 
the total Ph.D. labor force of behavioral scientists. 
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behavioral scientists who will reach the age of 65 is expected to 
increase appreciably. By the end of this period the estimated annual 
attrition will be nearly three ttaes the 1983 level. Between 1992 and 
2001, a total of 11,000 behavioral Ph.D.s are likely to be lost 
through attrition due to death and retirement, compared with 6,900 in 
the preceding 10-year span. This substantial rise in attrition is 
likely to occur during a period when a diminishing number of 
individuals will be receiving doctorates in the behavioral sciences. 
Annual Ph.D. production in the behavioral sciences is projected to 
decline from 4,469·in FY 1981 to approxt.ately 3,700 awards by FY 1988 
(Figure 4.10). In the nonclinical areas, a drop in doctoral awards of 
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1110re than 25 percent is expected, while in the clinical areas the 
projected decline is very alight~ In aaking projections for the 
subfielda it has further been assumed, on the basis of recent trends, 
that an increasingly larger fraction of the behavioral science Ph.D.a 
will be awarded in clinical areas. During the last 10 years the 
percentage of behavioral science doctorates in clinical fields has 
steadily increased from 30 percent to ita current level of 40 percent. 

These projections are tentative and should be interpreted 
cautiously. Whether an overall decline of 18 percent in Ph.D. awards 
in the behavioral sciences occurs will depend on a variety of factors 
such as the availability of financial support for graduate study, the 
average time it takes students to finish their doctoral programs, and 
other factors affecting the •completion rate• for first-year graduate 
students in the behavioral sciences. If, for example, past trends 
continue and a decreasing fraction of the graduate students currently 
enrolled complete work for the Ph.D., the decline in doctoral awards 
may be even greater than projected. Furthermore, it should be 
recognized that even if the annual number of doctoral graduates is 
greatly reduced, this number will still exceed the total labor force 
attrition (due to death and retirement) which is expected to average 
fewer than 700 scientists per year between now and 1988. Thus, 
continued expansion in the behavioral science labor force may be 
anticipated, although at a rate somewhat below that experienced during 
the past decade. But if recent trends continue, Ph.D. awards in the 
nonclinical specialties aay be expected to drop far more sharply than 
doctoral awards in the clinical specialties. In fact, it is highly 
probable that by the mid-1990s more individuals will earn Ph.D. 
degrees in the clinical fields than in the other behavioral sciences. 
This prospect is of particular concern since the largest share of the 
research in the behavioral sciences is conducted by individuals with 
training in the nonclinical areas. On the basis of these long-term 
considerations, the Committee concludes that there is a continuing 
need for federal training support at the predoctoral level in the 
behavioral sciences. 

- It has been assumed in these projections that there is a 7-year lag 
between the time a student initially enrolls in gradla te school and 
the date of completion of the doctoral program. It has also been 
assumed that approximately 56 percent of the students enrolling will 
successfully complete their doctoral programs. The latter assumption 
is baaed on the ratio of Ph.D. awards in PY 1981 and PY 198 2 to 
first-year full-time graduate enrollments 7 years earlier. 
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s. Health Services Research 

T,he field of health services research (HSR) is in a 
paradoxical situation. Problems that can be addressed 
in this field are increasing in number and variet~ at 
a time when funds for research have been sharpl~ 
reduced. The short-run outlook for funding of health 
services research is not bright, but there is a good 
chance that the demand for HSR will expand substan­
tially in the next decade. Training in HSR should be 
directed to provide broad research skills to health 
professionals and others. More information is needed 
about the programs for training and research conducted 
in university-related health services research 
centers. 

INTRODUCTION 

Health services research is concerned with issues involved in the 
health care system. This system is in many respects excellent, yet it 
has many faults. It is the role of health services research (HSR) to 
identify, explain, and suggest remedies for those faults. HSR has led 
to some basic understanding of these problems. For example, those who 
are both poor and nonwhite receive the least health care in relation 
to their needs. There are too many hospital beds in some areas. Well 
tested disease prevention measures are not applied widely enough. 
Above all, the system of health care and delivery is extremely costly 
in relation to the volume and quality of care that is delivered. The 
total health care costs of the nation now exceed $250 billion per 
year--a quarter of a trillion dollars. 1 Clearly, the goals, 
practices, and efficiency of governmental health activities are both a 
national economic issue of high importance and a major determinant of 
the quality and availability of health care. 

1 All figures in this section are from the u.s. Bureau of the Census, 
1981, pp. 99, 276, 421, 424. 
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Efforts to make the systea more effective should rest upon a 
research base. Many policy choices of broad scope are properly 
political decisions because they affect the interests of important 
contending parties. But the fraaing of alternative proposals and many 
of the considerations influencing choices should rest upon 
research--the collection, analysis and interpretation of relevant 
facts. Research can illuainate the cost and the effectiveness of 
alternative approaches, provide a factual, analytical base for the 
debates, and reduce areas of speculation and uninforaed polemics. 
Otherwise choices are made with insufficient information and mistakes 
are made that can cause great bar• in both human and econoaic terms. 

THE SCOPE OF HEALTH SERVICES RESEARCH 

Examples 

Health Services Research, dealing as it does with a diverse and 
complex area of human activity, encompasses a wide range of inquiry 
and many research methods. It includes such significant fields of 
inquiry as the definition and determinants of the effectiveness and 
efficiency of prepaid aedical care plans, various approaches to health 
insurance, health maintenance organizations and group practice, the 
role and scope of primary care, the assignaent of patient care tasks 
to various health professionals, the efficiency of hospital 
operations, and nursing delivery systeas. 

A sense of the breadth of the field and the aultiplicity of 
approaches can be provided by describing a few of these important 
areas of investigation. 

Access and Equity 

The continuing national debate over the availability of aedical 
care to various population groups has been fueled in part by health 
services research. These studies have also provided one of the bases 
for legislation and administrative action. For example, Medicare and 
Medicaid are more than systems which generate problems of cost 
containment. They are social measures designed to make aedical care 
available to old people and poorer people. 

Studies which showed that low socioeconomic status was related to 
low physician utilization were followed by investigations that showed 
areas of improvement over the years! For example, in 1976, the 
fifth of a series of national household surveys shed further light on 

2 One of the most significant of these analyses wasz Ronald Andersen, 
Joanna Kravits, and o. w. Anderson, 1975. 
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the use of expenditures for and satisfaction with formal medical care 
and on the appropriateness of the care: 

It showed that there have been substantial improvements in access 
in the u.s. over the past 25 years, but that pockets of inequity 
remain. The report was widely disseminated and commented upon. 
Although the meaning of the findings for health policies was 
interpreted differently by different interests, the validity and 
relevance of the study for health services delivery decision making 
were generally accepted by all. The study contributed vital 
information to the current debates over national health insurance and 
other large-scale health policy measures. 

Cost Containment 

There is an urgent national need to control hospital costs without 
reducing the quality or volume of needed hospital services and without 
disrupting the hospital system itself. One approach is to pay 
hospitals the same amount for similar cases. This can be done, in 
theory, by classifying hospital cases into a manageable number of 
categories that are reasonably homogeneous in resource use and cost, 
and then establishing how much will be paid for cases in each category. 

A reduction of the theory to a useable system has been a 
formidable task. One research team, having worked on the problem for 
several years (HCFA, 1982, pp. 7 and 48), developed a system of 
diagnostically related groups (DRG's) using data from 500,000 
discharge records. Legislation based upon the concepts and 
specifications developed by this effort in health services research 
was enacted on March 9, 1983. 

High Technology and Health Care 

While the rapid advance of technology has extended the capability 
to deal with hitherto intractable health problems, it has raised 
questions of resource allocation and cost containment. These in turn 
are complicated by ethical considerations. Health services research 
has generated information relevant to these problems. Renal dialysis 
is a case in point. Research showed that between 1973 and 1977, the 
proportion of patients dialyzing at home dropped from 36 to 13 percent 
(BCFA, 1982, pp. 7 and 48). The decline was the result of a Medicare 
amendment in 1972 which penalized patients who dialyzed at home. 
Additional research showed that dialysis in a medical facility costs 
$22,000 per patient per year while home dialysis costs $11,800 per 
year. As a consequence of these analyses, Congress in 1978 enacted 
legislation to encourage home treatment, and per patient costs 
subsequently declined by 3.5 percent in 1979. 

s The study, Health Care in the United States: Equitable for Whom, was 
financed by the Robert Wood Johnson Foundation and the National Center 
for Health Services Research. It was conducted by the Center for 
Health Adainistration Studies of the University of Chicago, and was 
based upon interviews with 8,000 people in 5,000 families. For an 
earlier assessment of problems of access, see Thomas w. Bice, Robert 
L. Eichhorn, and Peter D. Fox, 1972. 
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Definition, Methods, and Goals 

Describing the field in more general teras, health services 
research examines ways in which the organization, delivery, and 
financing of health services affect the equity, effectiveness, and 
costs of the personal health services systems of the country. The 
inquiries produce knowledge about the structure, processes, or effects 
of personal health services. In other words, systematic methods are 
applied to problems involved in the allocation of finite health 
resources with the aim of improving the health care delivery system 
and making information available for future adjustments to the system. 

In terms of approach, the special capacities and insights of a 
wide array of disciplines are brought to bear upon problem 
areas~ Most health services research is interdisciplinary. The 
research techniques include health statistics, statistical indicators 
(including health status indicators), statistical modeling, case 
studies, clinical studies, social experimentation, survey research, 
evaluation research (including program evaluation), technology 
assessment, decision analysis, and policy analysis. 

Much health services research, such as that described in the 
preceding section, involves pathfinding inquiry into basic concepts, 
the development of new research methods, the solution of definitional 
problems, and the testing of hypotheses related to important aspects 
of health care. This can be called policy research. These types of 
investigations often require collaboration among people from different 
disciplines. Most of these studies are designed and carried out by 
investigators associated with organizations (departments, schools, or 
centers) attached to universities. The principal investigators are 
most often faculty members engaged simultaneously in research and 
training of graduate students. 

- The health services chapter of the 1978 Report of this Committee 
(NRC, 1975-81) presented a cross tabulation of primary disciplines and 

major research problem areas to define the field. The disciplines 
include (p. llS)s 1. Behavioral Sciencess Anthropology, Sociology, 
Psychology, 2. Social Sciences: Economics, Political ScienceJ 3. 
Biomedical and Clinical SciencesJ 4. Public Health Measurement and 
Analytical Sciences, Epidemiology, and Biostatistics, s. Other Fieldss 
Operations Research, Health Adml nistration, Health Education, and 
Public Administration. The problem areas includes Health Personnel, 
Mental Health Personnel, Ambulatory Care, Child Health Services, 
Dental Health Services, Emergency Health Services, Indian Health 
Services, Long-term Care, Nursing Health Services, Pharmacy-related 
Health Services, Rural Health Care Services, Mental Health Services, 
Drug Abuse Prevention Programs, Alcoholism Prevention Programs, Access 
and Equity of Health Services, Inflation and Cost Containment, Health 
Insurance, Quality Assurance, Legal Aspects of Health Care, Health 
Politics, Community Studies, Health Education, Sociobehavioral Aspects 
of Health Care, Health Services Design and Development (including 
technology transfer). 
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At the other end of the spectrum are very large numbers of 
relatively small inquiries whose purpose is to make specific 
institutions more efficient. This can be called managerial research. 
It is in a sense more practical than the more widely applicable 
investigations because it has tangible, immediate effects. Some of 
this research is carried out by investigators associated with such 
operating organizations as hospitals, clinics, health maintenance 
organizations, state planning organizations, and federal agencies. 

For this report, the entire spectrum is included in health 
services research. However, as will be pointed out later, the demand 
and supply situation in the two categories appears to be somewhat 
different. 

THE SUPPLY OF INVESTIGATORS 

Who Is a Health Services Researcher? 

The diversity of health services research requires investigators 
with diverse backgrounds and diverse specialized training. A 
competent principal investigator in health services research must have 
two sets of qualifications. The first is an adequate grasp of a 
discipline or profession, such as those listed in Footnote 4, at the 
undergraduate, masters, or doctoral level. 

The second set of qualifications is an understanding of some 
aspects of the delivery and financing of health care and a mastery of 
suitable research methods. Included are such areas as quantitative 
measurement of access to health care by various socioeconomic groups, 
means of assessing the quality of health care, medical care ethics and 
the law, the technical aspects of cost reimbursement, the politics of 
health care, management of health care delivery organizations and the 
administration of prepayment and health insurance plans. This 
training, it should be noted, is not disciplinary although a 
substantial portion of the students who train for health services 
research are awarded degrees by disciplinary departments just as in 
the case of biomedical and clinical sciences. These arrangements 
further complicate the task of counting the number of investigators 
capable of conducting health services research. 

Because of the increasing complexity of the field, it is becoming 
progressively more difficult for those trained in specific disciplines 
or professions to conduct health services research without additional 
formal training to provide the second set of qualifications. 
University-based investigators (plus a few investigators associated 
with other institutions which conduct research and related advance 
training) provide most of the additional HSR training. Part of this 
training is given in courses. However, most of it is derived from 
seminars, di~cussions with other students and faculty, field work, 
and, most important, preparation of a dissertation. Most of these 
activities are conducted within centers for health services research. 
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Their prime contribution, realized more fully in some centers than in 
others, is to provide an environment in which direct, first-hand 
experience with, and exposure to, the health care delivery system is 
combined with organized study of health services issues, research 
problems and appropriate research methods. These are combined at the 
highest level in the production of the doctoral dissertation, which is 
the most significant event in the training of new ·investigators. 

This evolution of educational patterns towards specialized BSR 
training added to earlier disciplinary training bas produced two kinds 
of health service researchers. •ane, principal investigators, is 
older, almost exclusively men (91 percent) and is comprised of a large 
number of medical degree holders (36.8 percent) as well as research 
doctorate holders (41.3 percent). The second group, former trainees, 
is younger, includes more women (46 percent), and is comprised 
predominantly of research doctorate holders (68.4 percent) with a much 
smaller portion of medical doctorates (9.4 percent) (Ebert-Flattau and 
Perkoff, 1983).• 

Finally, a distinction must be drawn between the training required 
to plan and execute the •policy• and the •managerial• research 
discussed above in the definition of BSR. The annual number of 
investigators produced at the doctoral level whose area of expertise 
is BSR is relatively small. 

Most of the managerial research is carried out by investigators 
with masters degrees. The annual number entering the field at the 
master's level is large relative to the number of Ph.D.s. 

The Number of Investigators 

The most comprehensive effort to estimate the number of active 
researchers in BSR fields was a 1978 survey conducted by this 
Committee which found the following: 

•over 1 1 370 individuals have been identified thus far 
as once having received support from the NCBSR as 
principal investigators on health services research 
grants or contracts or as having received federal 
funds from the NCBSR or ADAMBA to train in health 
services research.• (NRC, 1975-81, 1978 Report, p. 120) 

The 1,370 figure includes some trainees who did not develop into 
investigators, and it excludes some investigators whose work was not 
federally supported. With the reservation that the figure is 
imprecise, 1,370 is taken for this report as a reasonable estimate of 
the number of health services researchers in 1977. As a point of 
comparison, in 1977 there were 31,000 biomedical science Ph.D.s 
(excluding postdoctoral appointees) in academic employment (NRC, 
1975-81, 1981 Report, p. 58) and about 9,800 M.D.s prU..rily engaged 
in research (ibid., p. 39). The health services investigators thus 
comprise 3.4 percent of all bioscience investigators. 

By 1979, there were 14,515 M.D.s primarily engaged in research and 
33,980 biomedical Ph.D.s in academic employment (ibid., p. 58) for a 
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total of 48,495. We believe that the number of health services 
researchers has fallen relative to other fields, but this cannot be 
verified at present. If we assume that the number of health services 
investigators remained at 3.4 percent of the combined number of 
biomedical and clinical investigators, we derive a rough estimate of 
about 1,650 active investigators in health services research in 1979. 

The 600 members of the Committee on Health Service Research of the 
Medical Care Section of the American Public Health Association provide 
a reasonable lower limit on the number of investigators. A fair 
approximation of the number of active investigators is about mLdway 
between 1 1 650 and 600, or about 1,100. This includes both junior and 
senior scientists with a masters degree, a Ph.D. degree, or an M.D. 
degree. 

Unless there is a sudden increase in the demand for HSR investiga­
tors, the annual number of new entrants needed to sustain the current 
stock is not large. These new entrants will be from a very large pool 
of persons in related disciplines who have an M.S., M.P.H., Dr.Ph., 
Ph.D., or M.D. degree. The central problem in training health 
services investigators is not the supply of persons capable of being 
trained for this sort of research but rather attracting candidates of 
high quality, securing faculty positions for them, and securing funds 
for the research that is an essential part of advanced training. It 
should be emphasized that the Committee was unable to find sufficient 
data to better estimate the current supply of health services 
researchers, much less to develop reasonable quantitative estimates of 
future demand. In this sense the situation in health services 
research is very different from the biomedical, behavioral, and 
clinical sciences discussed earlier. 

Support of Graduate and Postdoctoral Students 

Graduate and postdoctoral students trained to perform health 
services research are the next generation of principal investigators. 
The number of students in the field, and to some extent the quality of 
the students, depend to a degree upon the availability of funds to 
finance their graduate work. 

Federal Support 

This Committee has in past reports recommended a modest program 
for graduate training in HSR under the NRSA authority. Nevertheless, 
federal traineeships and fello~hips for graduate students in health 
services research have virtually disappeared. From a total of 406 
fello~hips and traineeships in 1975, there was a drop to 176 (174 
traineeships and 2 fellowships) in 1980 and to zero in 1981. Even so, 
there is reason to believe that ~ training support in health 
services research is currently being provided by the NIH and ADAMHA. 
But because of difficulties with definitions, taxonomy, and the like, 
such training is not identified by the agencies as being in the 
category of HSR. Furthermore, this training is narrowly confined to 
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the special interests of particular Institutes within these agencies. 
But health services problems tend to be quite broad. We believe that 
training in BSR should be correspondingly broad and should extend 
beyond the interests of individual Institutes. Thus, as noted in 
Chapter 1, we have recommended a continuation of NRSA training awards 
in BSR through 1987. 

Nonfederal sources 

Few fellowships are available from university sources for graduste 
students training for health services research. A small proportion of 
the graduate students have jobs as teaching or research assistants. 
It follows that most graduate students in the field are self-supported 
with funds derived from their own or their spouses wages or savings, 
loans, or in relatively rare instances, family support. These 
observations are based upon the impressions of program directors since 
no survey of sources of support for graduate students in this field 
has been conducted. 

DEMAND FOR HEALTH SERVICES RESEARCHERS 

The deaand for investigators in health services research is 
derived from the funding of such research by public and private 
organizations. In measuring this deaand, a distinction must be drawn 
between •need• in the sense of staff required to conduct what may be 
considered a desirable level of investigation and •demand• in the 
sense of jobs that must be filled if research actua~o\1'{ funded is in 
progress. Some may feel that the country would benefit highly from a 
more intensive health services research program in all of the areas 
described above. In this sense, the country •needs• more health 
services research and if this need were met the country would require 
more trained investigators for health services research. In its 
discussion of long-term considerations later in this chapter, the 
Committee has adopted a •needs• approach on the grounds that there 
will be both wider recognition of dependence on expanded health 
services research and that increased resources will become available. 
However, this Comaittee does not believe that •need• so defined is a 
sound guide to forecasts of requirements for investigators over the 
short run. Instead, the Committee has consistently preferred to 
assess short-range demand in teras of positions required to carry out 
research that is expected to be funded under realistic assumptions. 

Federal Funds 

Budgeted 

From the mld-1960s to the early 1970s, federal expenditures for 
health services research grew at an average rate of 24 percent per 
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year in current dollars--faster than either biomedical research or 
national health expenditures (NRC, 1975-81, 1976 Report, p. 60). 

However, since the early 1970s, there has been a steady decrease 
in federal agency budgets specifically for health services research. 
The level was an estimated $79 million in 1972 in current dollars. By 
1979 it had declined to $54 million! In constant 1972 dollars, the 
1979 level was only half the 1972 level. Reductions have occurred in 
the budgets of all federal agencies with health services research 
programs--the National Center for Health Services Research, the Health 
Care Financing Administration, the National Institutes of Health, and 
the Alcohol, Drug Abuse, and Mental Health Aduinistration. 

Reductions in the budget of the National Center for Health Services 
Research, the only entity empowered to finance health services research 
not linked to the operational responsibilities of an agency, have been 
particularly sharp. In constant 1972 dollars, the 1981 level was only 
27 percent of the $60 million 1972 level. Reductions of this 
magnitude have affected all phases of the program of the agency. 
Institutional training grant support has ceased. The consequences for 
those centers which lost this type of support were reported by center 
directors (NRC, 1975-81, 1978 Report, pp. 120-122) to be reductions in 
enrollments and the quality of students, a greater number of part-time 
students, absence of travel funds to bring speakers to campus and to 
provide students with important off-campus experiences with local 
health care delivery systems, and lack of funds to buy important 
support services such as computer time and support staff. Some of the 
centers appear to have survived this loss. A major gap in knowledge 
about HSR training is the absence of systematic information about the 
current status of these centers. 

Finally, NCBSR project support has been cut so sharply that there 
were no new NCHSR grants awarded in fiscal year 1982. This has 
further decreased both research opportunities and the training 
capability of some university centers. 

The decline in federal support for health services research is 
attributable to such factors as the diversity of the field, the fact 
that performers and users of health services research have not 
presented a strongly unified case for the utility of the product, the 
absence of strong support for general health services research among 
the federal agencies with major health responsibilities, concentration 
on short rather than long-range issues, and the general downward 
pressure on federal expenditures. 

Looking at the federal agencies as a whole, the short-run outlook 
is for level funding, or perhaps very modest increases, for directly 
budgeted HSR funds. In addition, the total federal effort is 

5 These estimates (Gaus and Bolay, 1981, p. 280) exclude the costs of 
assessing the costs and benefits of demonstrations, and are therefore 
on the low side. Just how much of the cost of demonstrations should 
be considered as HSR is a matter that should be studied in greater 
detail. 
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increasingly mission oriented and operations oriented as a consequence 
of the sharp reductions in the budget for the NCHSR. The implications 
for training are that the demand for investigators trained for 
research which does not contribute to the solution of immediate 
operating problems will probably be down, with the possible exception 
of research on cost containment. 

Project and Center Support 

Grants to centers as such, leaving a substantial degree of freedom 
to decide priorities locally, are an attractive supplement to the 
investigator-initiated project grant. so far as training is 
concerned, the center grants provide wide latitude for designing 
training experiences tailored to the capacity and the needs of 
individual students. 

Beginning in 1968, the HCBSR financed academic centers for health 
services research, and two nonacademic centers. The grants could be 
used at the discretion of the recipient for various purposes--faculty 
salary support, promotion of special missions such as development of 
health care technology, conduct of research, and development of 
advanced training. 

The outcome of the experiment in supporting centers was mixed. In 
terms of producing research and qualified investigators, the centers 
were productive--some more so than others. However, adDdnistrative 
problems were encountered, most of which derived from unrealistic 
expectations as to what the centers could be expected to accomplish 
and lack of common understanding between the centers and NCBSR on 
goals and research priorities. As of 1982, NCBSR funding for centers 
had been phased out. The question of whether this mode of financing 
should be reinstated remains. 

The largest and most stable federal support for a health services 
research center has been provided to the Rand Corporation by the 
Department of Health and Human Services. Beginning in 1971, Rand 
began a program of analysis designed to determine the potential 
effects of alternative methods of financing health care. The program 
has been financed at a total cost of approximately $70 million, by far 
the largest federal amount provided for a single health policy center. 
For the future, it appears that federal support for the program will 
diminish or be phased out. But support will be continued on a reduced 
scale (about $500,000 per year for 6 years) by the Pew Memorial Trust. 
The prospective smaller program will be more academically oriented and 
carried out in cooperation with the School of Public Health at UCLA. 

Indirect Funds 

A small but unknown fraction of the Medicaid and Medicare funds 
will be spent for the managerial type of health services research. 
These funds will provide increasing amounts for research bearing upon 
the operating efficiency of health care delivery organizations. There 
will be an effective incremental demand for persons trained for this 
kind of health services research. The centers which concentrate upon 
the training of people for such research have been successful in 
placing virtually all of their graduates in appropriate jobs. 
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Private Foundations 

In 197i, the amount contributed to health services research by 
private foundations was $26.4 million. These private foundation 
grants have been sustained while the federal funds have been 
declining. Recently, the Pew Memorial Trust provided $12 million over 
a 5-year period to five university centers for training in policy­
oriented research. 

•The emphasis of this program is to stimulate 
development of multi-disciplinary programs which will 
help prepare the leadership that will be needed ••• to 
resolve the many important health policy issues the 
nation faces.... Recognizing ••• that research is an 
important feature of advanced degree programs in most 
disciplines, it is hoped that research can be built 
into the total program, particularly in those that 
will be granting degrees.• (Pew Memorial Trust, 1~1, 
pp. 1-2) 

The foundation funds have supported faculty salaries, curriculum 
development, innovative approaches to training, promotion of closer 
contact between industry, government, and universities, and some 
fellowships. The centers have been allowed to use foundation funds 
for research, but as an integral part of the gradta te training process 
and not as an activity in itself. It is worth emphasizing that most 
research supported by foundations is not investigator-initiated and is 
not peer-reviewed in the same manner as NIB/ADAMHA grants for example. 

State and Local Support, and Funds from Private Industry 

While most state and local expenditures for health services 
research are derived from federal sources and are hence accounted for 
in direct and indirect federal expenditures, some funds are generated 
locally. 

The rapidly growing private hospital industry has a health 
services research component which will probably grow as the industry 
expands. The same is true of private health care organizations such 
as Blue Cross and Blue Shield. While the volume of state, local, and 
industrial support for health services research has not been measured, 
in the judgment of the Committee it is a small part of the total. 

The Employers 

The demand for health services investigators is expressed by two 
types of employers who provide jobs. The first category consists of 
organizations which use health services research as a management 
tool. Included are hospitals and clinics (both public and private) 
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and health maintenance organizations, large prepaid health plana, 
state and local health departments and health planning agencies and 
some private consulting firma. 

The second category consists of university-related organizations 
which typically combine the research and advanced teaching functions. 
They are, unlike moat of the other organizations, both producers and 
employers of investigators. Included are 23 schools of public health, 
many medical schools, about 20 major university-baaed centers devoted 
to health services research and training, many university departments 
of economics and sociology, some schools of public adniniatration, 
government and business administration, and a small number of private 
institutions, such as the Rand Corporation, which conduct advanced 
training as well as research. 

The Importance of University-Based Centers 

The prospective long-range situation calla for a training and 
research system operating at a stable, relatively low level and 
providing a sound base for future expansion. The heart of such a 
system is university-baaed health services research. The research 
base can be built only in a solid institutional home. Stable career 
opportunities must be available for those who are able and willing to 
devote themselves to the developaent of the new field. People active 
in research in related disciplines must be available for discussion 
and collaboration. Long-term research that is not necessarily related 
to current problema as perceived by federal agencies must be 
possible. The field must be developed and perpetuated by interaction 
between full-time professionals and advanced students. 

The research base has two major components. The first is a group 
of outstanding, creative research leaders, found almost exclusively in 
university schools or departments, who function primarily as individ­
uals with a liml.ted number of graduate students. Their contributions 
have been so fundamental that a prudent research support policy would 
ensure that the best individual investigators should receive stable 
support. 

A second component of the university system for health services 
research is a set of organized programs or centers associated in 
various ways with universities! While some university-baaed health 
services centers are being supported in a fashion that virtually 
assures a high level of research and training productivity for several 
years into the future, this is not true of enough centers to give the 
nation a vigorous, healthy, stand-by system. The financial problems 
of virtually all universities are inhibiting their ability to provide 
stable institutional support for research centers of all kinds. The 
decline in federal funds for health services research has been 

'There is now no consensus as to the definition of a center. Any 
study of centers would have to frame a definition. 
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described above. Moreover, the most severe reductions have been in 
the area most relevant to long range requirements--i.e., research on 
methods and concepts, generally involving a senior investigator or a 
small group, and deeply involving gradmte and postdoctoral students. 
As in the case with federal support, the funds provided by public and 
private health care organizations are concentrated on research related 
to their current operating problems. 

Private foundations are giving a few university-based centers the 
kind of broadly defined, stable support that gives them the opportunity 
to concentrate on the long-range issues. However, it is unrealistic 
to expect the foundations to support the entire system at an 
appropriate level. 

WNG-TERM CONSIDERATIONS 

The Committee believes that the long run social and economic 
problems related to health care will become more acute. There may 
well be wider recognition of the need to provide a firmer conceptual 
and factual base for the inevitable debates over social goals, over 
the equity of access to medical care, over the quality of medical 
care, and over differential impacts on socioeconomic groups. 
Continuing increases in the costs of medical care could generate an 
intensified program of research on cost containment by both public and 
private organizations. Privately supported research may expand 
rapidly as rising costs of health insurance push large unions and 
employers to begin self-insuring on a larger scale. 

It is likely, therefore, that the need for health services 
research will expand substantially in less than a decade. Federal 
agencies will have a strong tendency to stress short-term, mission­
oriented research on operations and cost containment. The Committee 
recommends a broader agenda. Conscious attention should be paid to 
support research on issues of long-range importance by both the 
National Center for Health Services Research and the mission-oriented 
agencies. 

Priorities in Support of Students 

The demand for research will in turn generate an increased demand 
for well-qualified investigators. Maintenance of the quality of 
training, and particularly the capacity to provide broad, flexible 
health services research skills to health professionals (physicians, 
nurses, holders of M.P.H. degrees, etc.) and other professionals such 
as engineers and lawyers as well as to those in the social sciences, 
is a matter of first priority. In this connection, the Committee 
heartily endorses the f20,000 dissertation grants of the National 
Center for Health Services Research as an economical, productive 
contribution to sustaining the quality of doctoral programs related to 
health services. 
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The Need for Better Information on the 
Health Services Research System 

In this report reliance on subjective estimates has been necessary 
in the case of such key factors as the number and characteristics of 
active investigators, the division of effort among various fields of 
health services research, and trends in national expenditures for 
health services research. Earlier efforts by this Committee and 
others to determine these facts should be supplemented by further 
investigations, so that data comparable to those presented in earlier 
chapters are made available to enable the analysis of trends in demand 
and supplY. The recent report of the Institute of Medicine, Nursing 
and Nursing Educations Public Policies and Private Actions (1983), pro­
vides a useful model for the substance and procedures for such a study. 

The most urgent task at the moment is to determine the status of 
training and research in the university-related health services 
centers and the outlook. There does not exist a comprehensive 
description and analysis of their research and training roles, how 
well these roles are performed, their strengths and weaknesses, their 
major accomplishments and problems, sources and volume of support for 
their research and training activities, and the outlook for the future. 

Whether there is a need for special added efforts to strengthen 
the research and training capacity of some or all of the centers and 
the forms which this support might take cannot be soundly determined 
in the absence of such a review. Accordingly, the Committee suggests 
that a meeting be convened under the auspices of the National Academy 
of Sciences of major interested parties--such as federal officials, 
leading investigators, some center directors, and officials of private 
foundations--to explore such matters as the goals and content of a 
review, of strengths and weaknesses of BSR centers, the definition of 
a center, criteria for selecting centers for support, the structure 
and auspices for a study, and financing! 

7 The Institute of Medicine report, Health Services Research (1979), 
did not discuss the roles, strengths, weaknesses and needs of the 
university-based health services centers. 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  The 1983 Report
http://www.nap.edu/catalog.php?record_id=19456

http://www.nap.edu/catalog.php?record_id=19456


6. Nursing Research 

Problems encountered in the practice of nursing are 
widely varied, important to the health care s~stem, 
and deserving of a national research effort. Research 
on these problems, which cover issues ranging from 
methods to alleviate anxiety and pain to improving the 
prospects for high-risk infants, is con1ucted mainl~ 
by nurses with doctoral degrees in biomedical and 
behavioral fields. There were about 2,500 such 
individuals in 1980 but onlq 7 percent reported 
research as a major activity. The numbers are 
increasing, but a solid core of well-trained 
investigators has not yet been developed to address 
all nursing research issues. 

INTRODUCTION 

The goal of nursing research is to facilitate the development of 
clinical nursing interventions which will improve health outcomes and 
contribute to the optimal delivery of care. To this end, according to 
the American Nurses' Association, nursing research •develops knowledge 
about health and the promotion of health over the full life span, care 
of persona with health problema and disabilities, and nursing actions 
to enhance the ability of individuals to respond effectively to actual 
or potential health problems. So defined, nursing research 
•complement[a) biomedical research, which is primarily concerned with 
causes and treatments of disease. • 1 

1 Statements of the American Nurses• Association, 1981, as quoted in 
ICM, 1983. 
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EXAMPLES OF NURSING RESEARCH 

The scope of nursing research is very broad, including, for 
example: 

• studies to reduce the complications of hospitalization and 
surgery (such as respiratory or circulatory problems) and 
factors that negatively influence recovery 

• studies to improve the prospects for high risk infants and 
their parents (on prematurity, stress-induced complications in 
childbirth, child abuse, and developmental disabilities, for 
instance) 

• studies of methods to alleviate anxiety, stress, and pain 
associated with illness or disability 

• studies to facilitate the utilization of new technological 
developments in patient care (such as those concerned with 
nasogastric tube feeding of hospital patients and techniques 
for recovery and maintenance of eating and grasping abilities 
following stroke), (Jacox and Walike, 1975, pp. 2-5). 

The Division of Nursing of the Bureau of Health Professions, 
Health Resources and Services Administration (DBHS) classifies nursing 
research into six categories: •fundamental,• nursing practice, 
nursing profession, delivery of nursing services, nursing education, 
and utilization. Although research in all these categories is likely 
to have an impact on health outcomes or improved patient care, those 
with the most direct impact are fundamental and nursing practice 
research, which jointly accounted for the bulk of all funded studies 
as of the end of FY 1981 (HRSA, 1983). 

The distinction between fundamental and nursing practice research 
is important and is regarded both by the Division of Nursing and by 
the nursing profession generally as central to an understanding of the 
nature and scope of nursing research. Fundamental research is 
research which addresses or focuses on the biological and/or 
behavioral functioning of human beings, their environments, and their 
social systems. It constitutes the science base from which nursing or 
other clinical practice theories can be developed and tested. The 
findings and theories developed through fundamental research 
constitute the pool of knowledge and theories which health 
practitioners and researchers of various types, including nurses, can 
draw upon to develop clinical intervention strategies and/or to test 
the effectiveness and efficiency of different practice methods (Bloch, 
1981, p. 87). Examples of fundamental biological and/or behavioral 
research deemed relevant to the field of nursing and funded by the 
Division of Nursing include studies on the responses of children to 
pain, the perceptions of the elderly as concerns their physical 
functioning and health care needs, the effects of radiotherapy on 
cancer patients, and the effects of caffeine on pregnancy outcomes. 
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Nursing practice research, on the other hand, specifically 
addresses issues related to the practice of nursing as a profession-­
with nursing interventions, procedures, techniques, and/or methods of 
patient care being the focus of inquiry. Research designs used in 
practice research are typically experimental, explicitly postulating 
and testinf the linkages between one or more nursing interventions, 
procedures, or processes and patient outcomes in controlled experi­
ments. The processes, procedures, techniques, or interventions which 
are •tested• may be technical, physical, verbal, cognitive, psycho­
social, and/or interpersonal. Practice research funded by the 
Division of Nursing has included studies on endotracheal aspiration of 
critically ill patients, nurse attention to psychological distress 
among medical-surgical patients, the effect of nurse empathy on 
patients, the stress of radiation treatment for cancer patients, and 
the effectiveness of prenatal care provided to Navajo women, among 
many others. 

While nursing research ultimately aims at improving patient care 
for persons with existing health impairments and reducing or 
preventing health-related problems for others, some nursing research 
explicitly addresses, or has implications for, the relative costs of 
different types of interventions, procedures, settings, and providers 
of care--that is, for cost-effective patient care. Fagin (Am. J. 
Nursing, Dec. 1982), for example, reviews a number of studies 
conducted over the past 10 years which demonstrate that innovations in 
nursing practice and alternative methods of service delivery, treat­
ment, and care can provide equivalent or superior patient outcomes at 
cost savings over more traditional or usual methods. Reducing 
hospital length of stay, preventing rehospitalization, reducing the 
number of outpatient visits, and reducing absenteeism have been among 
the cost savings demonstrated by some of these studies. Long- or 
short-term nursing intervention with mothers having a history of child 
abuse, for example, was found to result in a lower rate of child 
rehospitalization due to parental abuse or neglect, the addition of a 
nurse practitioner to a small industrial company's health service was 
found to reduce employee time lost from workJ and patient education 
programs and educational counseling of patients with a variety of 
surgical or medical problems have been found to reduce hospital length 
of stay, hospital readmission rates, the number of outpatient visits, 
and so forth, compared to control groups not receiving such nursing 
interventions. 

Home care as an alternative to hospitalization was the focus of a 
number of the studies Fagin reviewed, and all indicated potential or 
actual savings of home care over hospitalization. For example, 
training patients to administer intravenous antibiotics at home 
reduced hospitalization time and treatment expense. Likewise, the 
mean cost of home care for children dying of cancer with care 
coordinated by nurses and provided by parents (and physicians serving 
as consultants) was 18 times less expensive than that provided in a 
hospital setting for similar children. 
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FUTURE NURSING RESEARCH AGENDA 

The Commission on Nursing Research of the American Nurses' 
Association suggests an agenda for the 1980s that would give priority 
to research that will generate knowledge •to guide practice• in the 
following broad areas: 

• promoting health and well-being, as well as competency for 
personal care and personal health, among all age groups 
(including identification of the determinants of wellness and 
health functioning in individuals and families) 

• decreasing the negative impact of health problems on coping 
abilities, productivity, and life satisfaction of individuals 
and families 

• designing and developing cost-effective health care systems in 
meeting the nursing needs of the population 

• ensuring that the nursing care needs of •vulnerable groups• 
(including but not limited to racial and ethnic minorities and 
underserved populations, such as the elderly, the mentally ill, 
and the poor) are met (Nursing Research, 1980). 

THE SUPPLY OF RESEARCH PERSONNEL 
AND DEMAND FOR NURSES WITH DOCTORATES 

Nursing research is conducted by investigators trained in numerous 
disciplines, including general medicine, various medical specialties, 
various branches of biomedical research, and the behavioral sciences. 
This diffusion of investigators makes it hard to accurately estimate 
the number of investigators performing nursing research. However, 
most nursing research funded by the Division of Nursing, HRSA, is 
being conducted by nurses, of whom the vast majority have doctorates 
in nursing or other disciplines! This report therefore focuses on 
the supply of nurses with doctorates. 

The evolution of nursing from a nonacademic discipline relying on 
apprentice-type training to a recognized profession with its own 
academic credentials and body of research has been slow, and is still 
progressing. Until the early 1970s the Majority of new Registered 

2 An informal review of principal investigators awarded research 
grants by the Division of Nursing in HRSA revealed that through the 
1960s nurses with masters degrees were awarded grants. Since the 
early 1970s most principal investigators of funded projects have 
doctorates. 
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Nurses (RNa) were trained in hospital-based nursing schools that 
conferred diplomas and prepared students for Registered Nurse 
licensure. By 1981 that mode of preparation had fallen to less than 
20 percent. Almost half of newly licensed RNa in 1981 were prepared 
in associate degree programs (usually in community colleges) and 
one-third were prepared in baccalaureate programs in 4-year colleges 
and universities (IOM, 1983, p. 55). Although diploma prepared RNa 
are declining both as a proportion of new RNa and in absolute numbers, 
in 1980 they still represented half the supply of employed RNs. 
Nurses trained in associate degree programs represented 20 percent and 
RNa with baccalaureate or higher degrees represented 29 percent (IOM, 
1983, p. 77). This last group, numbering 364,400 nurses, is the 
actual and potential pool of nurse researchers since graduates of 
diploma and associate degree programs are not eligible for advanced 
degrees unless they upgrade their educational lever • 

Number of Nurses with Doctorate Degrees 

The most comprehensive and most recent study of nurses with 
doctoral degrees was conducted by the American Nurses' Association 
(1981). The study estimated that approximately 2,500 (0.15 percent of 
1.66 million licensed RNa) held doctoral degrees in 1980: However, 
although the number is still relatively small, it is increasing 
rapidly. Between 1963 and 1969 only about 30 nurses earned doctorates 
each year (ANA, 1981, p. 14). Today that figure is closer to 150 
(NLN, 1981, Tables 72 and 73). 

There has also been a radical change in the education of nurses 
with doctorates. The ANA study identified 17 different doctoral 
degrees obtained by nurses. Up to 1965 the most frequently earned 
degree was the Ed.D., which was succeeded by the Ph.D. in the 1970s. 
The professional nursing degree (DNS) was first awarded in the 1960s 
and has become increasingly represented in new doctoral degrees (ANA, 
1981, p. 30). The increase in nursing doctoral degrees has been 
paralleled by an increase in the number of doctoral programs in 
nursing education departments--22 in 1981-82 compared to 2 in 1959-60 
(NLN, 1983). 

3 It should be noted that a significant number of nurses advance 
through the educational system. Thirty-five percent of nurses with 
baccalaureates and half of the nurses with graduate degrees initially 
prepared for RN licensure in associate degree or diploma programs. 
~Health Resources and Services Administration estimated the number 
of nurses with doctorates to be 4,100 in 1980 (U.S. Department of 
Health and Human Services, 1982, Table 3). Although this is 
substantially higher than the ANA estimates it still represents only 
0.25 percent of licensed RNa. 
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Time Spent in Research 

However, not all nurses with doctorates are engaged in research 
activities. Table 6.1 shows that 75 percent of nurses with doctorates 
are employed in schools of nursing (largely those that offer 
baccalaureate and higher degrees). Not surprisingly, the a.ount of 
time spent in research varies according to the type and place of 
employment, but overall fewer than 7 percent of the nurses surveyed 
reported research as a major function (ANA, 1981, p. 44). Table 6.1 
also shows that the nurses employed in nursing schools spend, on 
average, less time on research than nurses in some other settings--for 
example, other health professional schools. Since most nurses with 
doctorates work in schools of nursing, this is of concern to those 
attempting to generate increased nursing research. 

In 1970, an evaluation of a program designed to encourage faculty 
research noted that deans and directors of programs found it difficult 
to free faculty for research, and questioned how much could be 
expected from faculty in terms of a combined teaching and research 
load (Abdellah, 1970). 

TABLE 6.1 Average Percent of Time Spent in Research by Work Setting and Percent of 
Nurses with Doctorates, 1980 

%Time %of Nurses 

Setting in Research with Doctorates 

School of Nursing (Baccalaur. and Higher) ll .8 ~ 70.1 
School of Nursing (Hospital) 0.8 
School of Nursing (Auociate Degree) 2.3 

f 4.6 
Other Health Professional School 28.4 
Other Department or School ll .1 

f 7.1 
Hospital in Service 11.5 
Hospital Nursing Admin. Work 12.3 t 2.9 
Public/Community Health Agency 4.0 
Federal/State/Local Government 20.6 6.0 

Other 14.3 9.3 

100.0 

SOURCE: American Nurses' Auociation (1981). 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  The 1983 Report
http://www.nap.edu/catalog.php?record_id=19456

http://www.nap.edu/catalog.php?record_id=19456


137 

A coaaent of this sort indicates that research activity may have 
been regarded as a secondary activity for faculty in nursing schools. 
In the intervening decade, however, there has been a radical change. 
More recent data suggest that the expansion of nursing education has 
increased the demand for doctorally prepared faculty. A survey of 58 
graduate nursing programs in 40 states found a need for 1,080 faculty 
with doctorates in the next 5 years. The survey found that the 
greatest need was for faculty with preparation that emphasized 
research and nursing theory development (McElmurry, et al., 1982, pp. 
5-10). 

The Institute of Medicine in 1983 estimated that 5,800 nurses with 
doctorates would be working by the end of 1990--3,000 with doctorates 
from nursing programs and 2,800 with doctorates in other fields CIOM, 
1983, p. 144). This represents an increase of 2,800 nurses with 
doctorates from the 1980 estimate of 3,000--probably just enough to 
fill the demand in the 40 states mentioned earlier, but far less than 
the 1990 projection of need for 14,000 doctorally prepared nurses made 
by the Health Resources and Services Administration, Division of 
Nursing CIOM, 1983, p. 145). The u.s. Department of Health and Human 
Services based its projections of the need for doctorally prepared 
nurses on the judgment-of-need criteria developed by the Western 
Interstate Commission on Higher Education. A national panel of expert 
consultants was convened to establish criteria for staffing patterns 
and the educational preparation of RNs to meet service needs in 
different health care settings (hospitals, nursing homes, home care, 
etc.) and in units within those settings CE.R., newborn units, etc.). 
If this estimate of demand is even approximately accurate, nurses with 
doctorates should have no problem finding employment for the next 
decade at least. 

The Infrastructure for Research 

A simple enumeration of the number of people qualified to conduct 
research and the amount of time spent in that activity does not 
encompass all the important variables that affect the amount of 
research being conducted. One of these is research funding, which 
will be discussed later. Another, which is a prerequisite for 
research, can be described as the infrastructure--the elements that 
need to be in place before a research area can become established and 
grow. For nursing research some of the infrastructure is still in the 
process of development. In 1977 this Committee noted that •even today 
there are less than 2,000 registered nurses who have completed 
doctoral education, scarely more than an average of one doctorally 
trained nurse for each school of nursing in the United States• CNRC, 
1975-81, 1977 Report, p. 156). By 1980 only 1 percent of full-time 
nurse-faculty held doctoral degrees CNLN, 1982, p. 94). This compares 
unfavorably with other disciplines. Well over SO percent of the 
faculty of 20 schools of public health held doctorates and more than 
90 percent of faculty held doctorates in schools offering doctoral and 
other degrees in departments of psychology, physical sciences, 
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biological sciences, mathematical and social sciences, and engineering 
(IOM, 1983, p. 136). 

The relative scarcity of doctorally prepared faculty in nursing 
schools is likely to have several effects. Firat, nurses with new 
doctorates can find ready employment in schools of nursing and are 
leas likely to pursue pure research careers where funding is hard to 
obtain. Second, as mentioned earlier, nursing school faculty with 
doctorates are likely to be heavily engaged in teaching and adainiatra­
tion at the expense of research, and third, nurses being educated by 
faculty who do not have the research degree and are not primarily 
engaged in research do not have role models who might lead them to 
research careers. Finally, as this Committee noted in 1981, the rapid 
growth of doctoral training programs (which the data suggest has 
outstripped the growth in supply of doctorally prepared faculty) has 
resulted in programs of leas than optimal quality (NRC, 1981)~ In 
short, nursing research still lacks the solid core of research trained 
and oriented teachers that are vital to any area of research. 

Funds for Nursing Research 

The Division of Nursing, HRSA, provided about $5 million annually 
in funds targeted to nursing research. In 1982 this dropped to close 
to $3.5 million. The Institute of Medicine in its 1983 study said 
that this •is not a level of visibility and scientific prestige to 
encourage scientifically oriented RNa to pursue careers devoted to 
research ••• (IOM, 1983, p. 19).• The same report notes that •A 
substantial share of the health care dollar is expended on direct 
nursing care ••• • and that •cespite the fact that nurses represent the 
largest single group of professionals in the providing of health 
services to the people of this country, there is a remarkable dearth 
of research in nursing practice• (IOM, 1983, pp. 216-217). In a 
stronger statement the study says that •aesearch in nursing has been 
handicapped by inadequate levels of support• and contrasts the $5 
million annually for nursing research with $1.7 billion for bioaedical 
research between 1976 and 1981, and with dental research which 
receives five times as much as nursing research (IOM, 1983, p. 137). 
The study committee suggests that •an increase on the order of $5 
million per year for research could have a substantial impact in 
stimulating growth of capacity for research on nursing-related 
matters• (IOM, 1983, p. 22). 

5 Under the Nurse Training Act (P.L. 94-63) some special funding is 
available to institutions with graduate nursing programs. About 90 
programs receive support each year, 10 percent of them being doctoral 
programs. Appropriations for this Advanced Nursing Training program 
were at the $12 million level for 3 years, falling to $9.6 million in 
FY 1982. 
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Other federal money is available for nursing research through the 
National Institutes of Health, the National Institute of Mental 
Health, the National Center for Health Services Research, the National 
Science Foundation, and other agencies. How much these agencies spend 
for nursing research is not clear. The National Institutes of Health 
in 1982 made awards worth roughly $2.8 million for projects that were 
defined as having nursing as a primary component. However, many of 
these were for training or curriculum development rather than research 
into nursing practice, and in many cases the abstracts of projects 
indicated only tangential nursing interest (National Institutes of 
Health, 1983). 

Other sources of funds include the American Nurses' Foundation, 
which makes small (up to $2,100) awards. The number depends on 
available funds--23 in 1983, 12 in 1982. 

Training Grants and Fellowships 

If an adequate supply of qualified individuals to educate 
researchers and conduct research is an essential component of the 
infrastructure for research, training grants are a mechanism that can 
help the development of that infrastructure. 

The Division of Nursing, HRSA, currently administers two programs 
that support graduate nurse training. The largest is for Advanced 
Training of Professional Nurses. This program awards grants to 
graduate schools of nursing and schools of public health which 
allocate the funds to full-time graduate students. Funding for this 
program totaled $7 million in 1965, and increased to $13 million in 
1974. Until 1977 awards were made to undergraduate as well as 
graduate students. Since 1977 eligibility has been confined to 
graduate students. In 1983 funding dropped to $9.5 million. Those 
funds supported approximately 3,500 students in 137 schools, with each 
student receiving an average of $2,715 (Buchanan, 1983). 

The second program--the National Research Service Awards (NRSA)-­
offers pre- and postdoctoral fellowships to students in nursing and 
relevant disciplines and institutional grants to schools to support 
full-time training in research. This program has been funded at about 
$1 million annually for the past 5 years (see Appendix Table D2). A 
few additional training awards in nursing research are made by the 
NIH. The Division of Nursing expects to make 38-45 new awards in 
FY 1983 (Wood, 1983). Only three institutional awards have been made 
since 1977 and all were phased out in 1981. 

Since 1977 this Committee has developed recommendations concerning 
the number of students to be supported under the NRSA authority in the 
area of nursing research, the distribution between pre- and post­
doctoral students, and the distribution between schools of nursing and 
other schools and basic science and non-science departments. The 
general view has been that federal support for nursing research 
training should emphasize the improvement of programs of demonstrated 
capability rather than the further proliferation of nursing doctoral 
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programs. The Committee has also recommended that the emphasis of the 
fellowship programs should be on predoctoral support to increase the 
pool of research personnel, and provide research faculty to staff the 
proliferating doctoral nursing programs. In 1977 the Coaaittee 
recommended that 29 percent of fellowships be awarded to students in 
graduate schools of nursing in 1979 and should rise to 57 percent by 
1981. It was anticipated that schools of nursing would substantially 
increase their ability to provide research training. In the same 
report the Committee recommended that the proportion of fellowships in 
non-science departments fall from 29 percent to zero between 1979 and 
1981. 

Although the data are not available to show whether the 
recommendations concerning the training sites of students have been 
implemented, Table 6.2 shows the Committee's recommendations compared 
to actual awards where the data are available. Two points are clear 
from the table. First, funding has not allowed the NRSA fellowship 
program to reach the recommended levels of support. Second, the 
proportion of postdoctoral awards has remained well within the limits 
recommended by the Committee. 

Table 6.2 shows the Committee's recommendations compared to actual 
awards and demonstrates that for each year funding has failed to allow 
the programs to reach the recommended levels of support--by substan­
tial shortfalls. For example, in 1979 total awards were only 56 
percent of the recommendations. In the following two years that pro­
portion fell to 49 percent. In each year the shortfall in traineeships 
was greater than in fellowships, with traineeships reaching only 26 
percent of the recommended number in 1979, compared to 65 percent for 
fellowships. In 1981 the gap was even wider with trainees attaining 
only 17 percent of the recommended level and fellowships achieving 66 
percent. 

TABLE 6.2 Actual and Recommended NRSA Training Awards in Nursing Research, FY 1979-81 

FY 1979 FY 1980 FY 1981 

Total Trainees Fellows Total Trainees Fellows Total Trainees Fellows 

Actuill Awards 

Total I27 13 II4 118 22 96 I32 I6 116 
Predoctoral 110 4 I06 I08 I2 96 126 I2 114 
Postdoctoral I7 9 8 IO 10 0 6 4 2 

Committee 
Recommendations 

Total 225 50 I75 240 65 175 270 95 I75 
Predoctoral I93 43 ISO 205 55 ISO 230 80 ISO 
Postdoctoral 32 7 25 35 IO 25 40 15 25 

SOURCE: National Research Council (1975-81). 
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The Institute of Medicine in its study of nursing education 
reviewed the prograas of federal support and recommended an expansion 
of support of fellowships, loans, and programs at the graduate level 
•to assist in increasing the rate of growth in the numbers of nurses 
with masters and doctoral degrees in nursing and relevant disciplines• 
(10M, 1983, p. 9). (It should be noted that two members of the 
committee made a statement of exception to the words •and relevant 
disciplines.• They argued that nurses should have advanced education 
in their own discipline--nursing--for a number of reasons including 
preparation for leadership in nursing and to develop competencies 
unique to nursing.) 

In view of the continued high demand for doctorally prepared 
nurses and the relative immaturity of the emerging field of nursing 
research, we agree with the general conclusions of the IOM study. 
There is a need to continue to promote expertise in nursing research, 
and financial support for graduate students is a proven mechanism for 
doing so. As stated in Chapter 1, the Committee reiterates its past 
recommendations for research training programs in nursing research 
under the NRSA Act and extends them through 1987. 
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u.s. Bureau of the Census 
1953 u.s. Census of Population: Special RePOrt -- Education. 

1950 Population Census Report. P-E No. 5B. Washington, D.C.: 
u.s. Govern.ent Printing Office (reprint). 

1958-76 Current Population Reports -- Consumer Inca... Series 
P-60, nos. 27, 39, 43, 47, 51, 53, 60, 66, 75, 80, 85, 
90, 92, 97, 101. Washington, D.C.: u.s. Government Printing 
Office. 

1965-82 Current Population Reports -- Population Estiaates and Projec­
tions. Series P-25, nos. 305, 311, 385, 441, 614, 704, 870, 
917, 922. Washington, D.C.: u.s. Gover~nt Printing Office. 

1975 Historical Statistics of the United States, Colonial 
Ti.as to 1970. washington, D.C.: u.s. Gover~nt 
Printing Office. 

1979 Current Population Reports -- Population Characteristics. 
Series P-20, No. 336. Washington, D.C.: u.s. Gover~nt 
Printing Office. 

1981 Statistical Abstract of the United States. 102nd ed. 
washington, D.C.: u.s. Government Printing Office. 

u.s. Congress, Bouse 
1980 Ca.aittee on Appropriations. Labor, Health and Buaan 

Services, and Education Bearings for FY 1981, Part IV. 
Washington, D.C.: u.s. Government Printing Office. 

u.s. Congress, Senate 
1967 Coaaittee on Labor and Public Welfare. Senate Report 

No. 90-724. Public Health Service A8en~nts. 
Washington, D.C., Noveaber 4. 

1978a The National Institutes of Health Care Research Act. 
s. 2466, 95th Cong., 2nd seas. 

1978b Senator Edward Kennedy introducing a bill to .-end 
the Public Health Service Act. The National Institutes 
of Health Care Research Act. s. 2466, 95th Cong., 2nd 
seas., January 31. Congressional Record, vol. 124, 
pp. S889-895 (daily edition). 

u.s. Depart.ent of Education (formerly Office of Education). National 
Center for Education Statistics 

1948-83 Earned Pegrees Conferred. washington, D.C.: u.s. 
Govern.ent Printing Office (annual). 

1959-79 Students Enrolled for Advanced oegrees. Washington, 
D.C.: u.s. Government Printing Office (annual). 

1961-82 Pall Enrollment in Higher Education (formerly entitled 
Opening (Pall) Enrollment). Washington, D.C.: u.s. 
Govern.ant Printing Office (annual). 

1973-82 Projections of Educational Statistics. Washington, 
D.C.: u.s. Govern8ent Printing Office (annual). 

1974-82 Digest of Education Statistics. Washington, D.C.: 
u.s. Govern.ent Printing Office (annual). 

1980 The Condition of Education. Washington, D.C. 
u.s. Govern.ent Printing Office (annual). 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  The 1983 Report
http://www.nap.edu/catalog.php?record_id=19456

http://www.nap.edu/catalog.php?record_id=19456


152 

u.s. Departaent of Health and Buaan Services (for8erly Health, 
Education, 

1967 
and Welfare) 

1971 

Office of the Secretary. Proceedings of the White 
Bouse Conference on Health, Novellber 3 and 4, 1965. 
Washington, D.C.a u.s. Govern.ent Printing Office. 
Office of the Assistant Secretary for Health and 
Scientific Affairs. Firat Special Report to the u.s. 
Congress on Alcohol and Health. DREW Publication No. 
(BSM) 73-9031. washington, D.C.s u.s. Govern.ent 
Printing Office, Deceaber. 

u.s. Department of Labor, Bureau of Labor Statistics 
1975 Ph.D. Manpower: E!fl.oyment Deaand and Supply 1972-85. 

Bulletin 1860. Washington, D.C.s u.s. Govern.ent 
Printing Office. 

University of Chicago, Center for Health Administration Studies 
1976 Health Care in the United Stateas Equitable for Who.. 

Walsh, John 
1983 

Wood, Adele 
1983 

Study conducted by the Center for Health Adainiatration 
Studies. 

•cornell, Three Coapaniea Plight Biotech Troth. • 
Science, vol. 220, April, p. 287. 

Telephone interview with Nurse Consultant, Advanced Nurse 
Training Resources Branch, Division of Nursing, u.s. Depart­
ment of Health and Ruman Services, May 2, 1983. 

Wyngaarden, James 
1979 •The Clinical Investigator as an Endangered Species.• 

New England Journal of Medicine, vol. 301, December, 
pp. 1254-1259. 

zuaaan, Randall M. 
1983 •The Expanding Role of the Basic Scientist in Clinical 

Medicine.• Clinical Research, vol. 31, no. 2, pp. 144-145. 
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APPBNDIX TABLB Al Student• in u.s. Medical Schoola, by control of Inatitution, 1961-82!1 

All Schoola Public School a P[ivate School! 

l'iacal Medical Interne • Clinical Medical Interne • Clinical Medical Intune ' Clinical 
Year Total Student& Reaidenta J'ellowa Total Studenta Reaidenta l'ellowa Total Student• Reaidenta Pellowa 

1961 49,899 30,688 16,970 2 ,241. 25,115 15,954 8,362 799 24,784 14,134 8,608 1,442 
1962 52,014 31,017 17,362 3,575 26,412 16,211 8,237 1,964 25,602 14,866 9,125 1,611 
1963 52,219 31,238 11,380 3,601 26,198 16,432 8,292 1,414 26,021 14,806 9,088 2,127 
1964 54,181 32,001 17,956 4,224 27,292 17,012 8,408 1,812 26,889 14,989 9,548 2,352 
1965 55,170 32 , 106 18,991 4,013 27,561 17,116 8,999 1,446 27,609 14,990 9,992 2,627 ~ 

VI 
VI 

1966 56,101 32,482 19,950 3,669 28,610 11,406 9,959 1,245 27,491 15,076 9,991 2,424 
1967 57,618 33,142 20,290 4,186 29,358 11,906 9,932 1,520 28,260 15,236 10,358 2,666 
1968 61,684 34,318 22,044 5,322 32,308 18,631 11,330 2,347 29,316 15,687 10,714 2,915 
1969 63,530 35,102 23,462 4,966 33,153 19,024 11,930 2,199 30,377 16,078 11,532 2,761 
1970 61,785 37,918 27,003 2,804 35,309 21,082 12,848 1,379 32,416 16,896 14,155 1, 425 

1971 71,500 40,416 27,440 3,584 37,733 22,616 13,956 1,161 33,761 11,860 13,484 2,423 ~ 
1972 81,564 43,576 31,722 6,266 ~ 44,169 24,500 16,657 3,012 ~ 37,395 19,076 15,065 3,254 ~ 
1973 86,914 47,523 33,117 6,274 ~ 47,429 26,830 16,954 3,645 ~ 39,485 20 , 693 16,163 2,629 b 
1974 91,515 50,242 35,644 5,629 :1 50,230 28,753 18,808 2,669 :1 41,285 21,489 16,836 2,960 :1 
1975 95,213 54,076 36,213 4,984 51,677 30,826 19,159 1,692 43,596 23,250 17,054 3,292 

1976 100,152 56,244 38,370 5,538 55,561 32,417 20,625 2,519 44,591 23,827 17,745 3,019 
1977 103,061 58,266 39,431 5,364 57,364 33,932 21,141 2,291 45,691 24,334 18,290 3,013 
1918 106,868 60,424 41,222 5,222 59,880 35,613 21,992 2,255 46,988 24,791 19,230 2,967 
1979 112,770 62,582 44,951 5,237 64,024 37,265 24,219 2,540 48,746 25,317 20,732 2,697 
1980 116,511 64,020 46,775 5,716 66,335 38,234 25,170 2,931 50,176 25,786 21,605 2,785 

1981 118,283 65,412 46,577 6,294 61,091 39,425 24,628 3,038 51,192 25,987 21,949 3,256 
1982 123,988 66,484 50,381 1,123 70,601 40,132 26,791 3,678 53,387 26,352 23,590 3,445 

!/l'igurea were obtained fcoa the Aaaociation of ~rican Medical College• 11972-83, apecial tabulation• of 4/8/82, 5/17/82, and 6/15/83). Becauae AAMC 
data were incoeplete, figure• for all it ... in 1962 and for clinical fellowa in 1969 were obtained froa the ~rican Medical Aaaoclatlon (1960-82). 

g/xncludea graduate atudenta. 

:!Interpolated. 
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APPBNDIX TABLE A2 Faculty in u.s. Medical Schoola, by Control of Inatitution, 196l-S2 

PUll-Tt.e!/ 

All Schoola Public Schoola Private School a Part-T.tae!!l Volunteer!!/ 

l'iacal Baaic Sci. Clin. Baaic Sci. Clin. Baaic Sci. Clin. Baaic Sci. Clin. Baaic Sci. Clin. 
Year Total ~ta. Deft •• Total ~ta. ~ta. Total ~ta. Deft&. Total Deft •• ~ta. Total Def!:•· ~ta. 

1961 11,224 4,023 7,201 5,054 1,849 3,205 6,170 2,174 3,996 n/a n/a n/a n/a n/a n/a 
1962 12,040 4,342 7,698 5,448 2,011 3,437 6,592 2,331 4,261 n/a n/a n/a n/a n/a 'n/a 
1963 13,602 4,693 8,909 6,190 2,202 3,988 7,412 2,491 4,921 n/a n/a n/a n/a n/a n/a 
1964 15,015 5,541 9,474 7,099 2,705 4,390 7,916 2,832 5,084 n/a n/a n/a n/a n/a n/a 
1965 15,882 5,233 10,649 7,609 2,452 5,157 8,273 2,781 5,492 n/a n/a n/a n/a n/a n/a 

1966 17,118 5,671 11,447 8,220 2,666 5,552 8,898 3,003 5,895 n/a n/a n/a n/a n/a n/a 
1967 19,297 5,877 134420 9,268 2,907 6,361 10,029 2,970 7,059 n/a n/a n/a n/a n/a n/a 
1968 22,293 6,639 15,654 11,066 3,364 7,702 11,227 3,275 7,952 n/a n/a n/a n/a n/a n/a 
1969 23,034 7,048 15,986 11,126 3,567 7,559 11,908 3,481 8,427 n/a n/a n/a n/a n/a n/a 
1970 24,093 7,287 16,806 11,870 3, 778 8,092 12,223 3,509 8, 714 n/a n/a n/a n/a n/a n/a ... 

Ul 

1971 27,539 8,283 19,256 13,385 4,300 9,085 14,154 3,983 10,171 7,792 n/a 49,928 n/a n/a 0\ 

1972 30,170 8, 714 21,456 14,588 4,642 9,946 15,582 4,072 11,510 7,403 925 6,478 56,732 3,499 53,233 
1973 33,265 9,381 23,884 15,455 4,790 10,665 17,810 4,591 13,219 6,870 880 5,990 61,895 2,817 59,078 
1974 34,878 9,928 24,950 16,307 5,238 11,069 18,571. 4,690 13,881 7,616 793 6,823 62,115 3,946 58,169 
1975 37,010 10,164 26,846 17,820 . 5,488 1'2,332 19,190 4,676 14,514 10,011 1,027 8,984 64,393 3,896 60,497 

1976 39,346 10,743 28,603 19,690 5,944 13,746 19,656 4, 799 14,857 7,824 800 7,024 70,453 4,405 66,048 
1977 41,650 11,301 30,349 20,819 6,383 14,436 20,831 4,918 15,913 7,738 685 7,053 74,193 4,473 69,720 
1978 44,358 11,736 32,622 23,240 6, 766 16,474 21,118 4,970 16,148 7,268 749 6,519 78,986 4,649 74,337 
1979 46,662 12,605 34,057 24,406 7,164 17,242 22,256 5,441 16,815 9,692 922 8,770 86,096 5,353 80,743 
1980 49,446 12,831 36,665 26,444 7,461 18,983 23,052 5,370 17,682 9,052 919 8,133 82,635 4,876 77,759 

1981 50,532 12,816 37,716 26,555 7,471 19,084 23,977 5,345 18,632 9,550 1,017 8,533 89,077 5,100 83,977 
1982 53,371 13,223 40,148 27,572 7,707 19,865 25,799 5,516 20,283 10,451 1,043 9,408 93,099 5,517 87,582 

!friqurea were obtained froa the Aaaociation of ~rican Medical College• (1972-83, apecial tabulation& of 4/8/82, 5/17/82, and 6/15/83). 
&ecau.e AANC data were incoaplete, total full-t~e faculty figu~a for 1962 were obtained fro. the ~erican Medical Aaaociation (l96G-82)1 public 
and private figurea for 1962 were eati .. ted by the co..ittee • 

.!!'rroa the ~rican Medical Aaaociation ( 196G-82). 
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APPBNDIX TABLB A3 Clinical Sciencea PacYlty/Stu4ent Ratio, by Control of InatitYtion, 1963-82!1 

All Schoola PYblic Schoola P'&!at! 8c!l22~s 

Clinical 4-Yr. Weighted Clinical racYlty/ Clinical 4-Yr. Weighted Clinical PacYlty/ Clinical 4-Yr. Weighted Clinical rae./ 
Piacal racYlty Avg. Bnrolt.ant Sty4ant Ratio racYlty Avg. BnrollMnt StllcSent Ratio raculty Avg. BnrollMnt Student Ratio 
Year jCPl jlfSl jCPL!!Sl jCPl jlfSl jCPL!!Sl jCP! jlfBI 

1963 8,909 51,209 0.174B' 3,988 25,850 o.l54B' 4,921 25,359 
1964 9,474 52,091 0.182 4,390 26,271 0.167 5,084 25,820 
1965 10,649 53,331 0.200 5,157 26,826 0.192 5,492 26,505 

1966 11,447 54,504 0.210 5,552 27,419 0.202 5,895 27,085 
1967 13,420 55,724 0.241 6,361 28,165 0.226 7,059 27,558 
1968 15,654 57,382 0.273 7,702 29,301 0.263 7,952 28,081 
1969 15,986 59,706 0.268 7,559 30,849 0.245 8,427 28,827 
1970 16,806 62,639 0.268 8,092 32,598 0.248 8,714 30,010 

1971 19,256 65,969 0.292 9,085 34,494 0.263 10,171 31,475 
1972 21,456 70,611 0.304 9,946 37,234 0.267 11,510 33,376 
1973 23,884 76,805 0.311 10,665 41,090 0.260 13,219 35,714 
1974 24,950 83,329 0.299 11,069 45,193 0.245 13,881 38,135 
1975 26,846 88,949 0.302 12,332 48,527 0.254 14,514 40,422 

1976 28,603 93,440 0.306 13,746 51,134 0.269 14,857 42,306 
1977 30,349 97,571 0.311 14,436 53,678 0.269 15,913 u,893 
1978 32,622 101,428 0.322 16,474 56,235 0.293 16,148 45,193 
1979 34,057 105,463 0.323 17,242 st,ou 0.292 16,815 46,451 
1980 36,665 109,808 0.334 18,983 61,918 0.307 17,682 47,890 

1981 37.716 113,952 0.331 19,084 64,615 0.295 18,632 49,337 
1982 40,148 117,724 0.341 19,865 66,913 0.297 20,283 50,812 

!lraculty is defined as all fYll-tiM facYlty a~loyed in clinical science 4apartMnta of u.s. Mc!ical achoola. StYc!enta are 4afine4 as a 4-yaar 
weighted average of anrollMnta, i.e., (MS)t • l/6CSt + 2St-l + 2St-2 + Bt-3>• where 8 • total anrollMnts of Metical atY4ants, intarna, 
residents, and clinical fallowa. Totals .. Y not awe 4Ya to roYnding. Sea Appendix Tabla Al for aYpporting data. 

!21 Bsti .. ta4 by the Ca.aittae. 

jCl'.!lfS! 

0.194!2/ 
0.197 
0.207 

0.218 
0.256 
0.283 
0.292 
0.290 

0.323 
0.345 
0.370 
0.364 
0.359 

0.351 
0.363 
0.357 
0.362 
0.369 

0.378 
0.399 

.... 
VI 
~ 
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APPDmiX 'l'ABLB A4 M.D. Graduate• of u.s. Medical Schoola, by Control of Inatltutlon, 
1961-1982 

M.D. Graduatea!l IIIIDer of lladica1 Schoo1a~ 
Piacal 
Year 'l'otal Public PrlYate 'l'ota1 Public PrlYate 

1961 6,994 n/a n/a 86 44 42 
1962 7,168 n/a n/a 86 44 42 
1963 7,264 n/a n/a 87 44 43 
1964 7,336 n/a n/a 81 45 u 
1965 7,409 n/a n/a 88 45 u 

1966 7,574 n/a n/a 91 41 u 
1967 7,743 n/a n/a 96 53 43 
1968 7,973 n/a n/a 91 54 44 
1969 8,059 n/a n/a 100 56 44 
1970 8,367 n/a n/a 102 58 44 

1971 9,005 4,891 4,114 107 62 45 
1972 9,558 5,295 4,263 110 64 46 
1973 10,396 5,184 4,512 113 66 47 
1974 11,365 6,441 4,924 113 66 47 
1975 12,716 7,175 5,541 113 66 47 

1976 13,634 7,534 6,100 115 68 47 
1977 13,614 7,698 5,916 119 72 47 
1971 14,391 8,284 6,107 123 74 49 
1979 14,966 1,152 6,114 125 74 51 
1910 15,135 1,840 6,295 126 75 51 

1981 15,673 9,243 6,430 126 75 51 
1982 15,985 9,545 6,440 127 75 52 

!lrigurea for 1961-1970 were obtained fro. the ~rican lladical Aaaociation 
(1960-82). Pigurea for 1971-82 were obtained fro. the Aaaociation of ~rican 
Medical College• (1972-83, apecial tabulation• of 10/21/12· and 6/15/83). 

~rraa the Aaaociation of ~rican Medical College• (1972-83, apecia1 tabulation• 
of 10/27/82 and 6/15/83). 
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APPBNDIX TABLB AS Full-Ti .. Budgeted Vacancies on u.s. Medical SChool racultiea, by Control of Institution, 1961-82!/ 

All De2!rt8enta Baaic SCience De2!rt8enta Clinical SCience o.art.anta 
Piacal 
Year Total Public Private Total Public Private Total Public Private 

1961 784 n/a n/a 305 n/a n/a 515 n/a n/a 
1962 836 n/a n/a 348 n/a n/a 488 n/a n/a 
1963 826 n/a n/a 350 n/a n/a 476 n/a n/a 
1964 915 n/a n/a 401 n/a n/a 514 n/a n/a 
1965 955 n/a n/a 376 n/a n/a 579 n/a n/a 

1966 1,115 n/a n/a 443 n/a n/a 672 n/a n/a .... 
1967 1,374 n/a n/a 520 n/a n/a 854 n/a n/a U1 

1968 1,585 n/a n/a 570 n/a n/a 1,015 n/a n/a \0 

1969 1,691 n/a n/a 579 n/a n/a 1,112 n/a n/a 
1970 1,634 n/a n/a 541 n/a n/a 1,093 n/a n/a 

1971 1,522 856 666 518 296 222 1,004 560 444 
1972 1,757 1,111 646 511 328 183 1,246 783 463 
1973 1,857 1,144 713 550 361 189 1,307 783 524 
1974 2,079 1,339 740 601 388 213 1,478 951 527 
1975 2,250 1,505 745 618 415 203 1,632 1,090 542 

1976 2,446 1,588 858 664 467 197 1,782 1,121 661 
1977 2,503 1,599 904 638 416 222 1,865 1,183 682 
1978 2,697 1,782 915 697 484 213 2,000 1,298 702 
1979 2,821 1,811 1,010 721 467 254 2,100 1,344 756 
1980 · 3,055 1,971 1,084 776 489 287 2,279 1,482 797 

1981 2,887 1,978 909 656 425 231 2,231 1,553 678 
1982 2,932 1,931 1,001 668 432 236 2,264 1,499 765 

!lrigurea for 1961-70 were obtained free the A.arican Medical Aaeociation (1960-82). Pigurea for 1971-81 
were obtained free the Aaaociation of A.arican Medical Colleges (1972-83, special tabulations of 10/21/82 and 6/15/83). 
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APPENDIX TABLB A6 Pri .. ry Activity of Phyaiciana in the u.s., 1963-8o!l 

Unclaaaified 
Total and Unknown 
Active W Patient Care Teachi!!!J Adain. Reaearch Other Addreaa 

riacal 
Year N ' .. ' .. ' .. ' .. ' .. ' .. ' 
1963 263,063 100.0 246,951 93.9 8,190 3.1 3,332 1.3 3,255 1.2 n/a 1,335 0.5 
1964 270,885 100.0 253,543 93.6 8,869 3.3 3,512 1.3 3,627 1.3 n/a 1,333 0.5 
1965 278,809 100.0 259,418 93.0 9,794 3.5 4,057 1.5 4,306 1.5 n/a 1,234 0.4 

1966 287,163 100.0 266,766 92.9 10,503 3.7 4,143 1.4 4,445 1.5 n/a 1,306 0.5 
1967 295,732 100.0 274,190 92.7 11,166 3.8 4,121 1.4 4,595 1.6 n/a 1,660 0.6 
1968£1 298,401 100.0 261,722 87.7 5,051 1.7 11,715 3.9 15,441Y 5.2 2,383 o.8 2,089 0.7 
1969 305,047 100.0 270,737 88.8 5,149 1.7 12,107 4.0 12,375 '4.1 2,598 0.9 5,865 1.9 
1970 314,407 100.0 278,535 88.6 5,588 1.8 12,158 3.9 11,929 3.8 2,635 0.8 3,562 1.1 

1971 325,435 100.0 287,248 88.3 5,844 1.8 12,076 3.7 10,898 3.3 2,633 0.8 6,736 2.1 
1972 336,424 100.0 292,210 86.9 5,836 1.7 11,074 3.3 9,290 2.8 2,693 0.8 15,521 4.6 .... 
1973 343,755 100.0 295,257 85.9 6,183 1.8 11,959 3.5 8,332 2.4 2,636 0.8 19,388 5.6 0\ 

1974 358,134 100.0 301,238 84.1 6,464 1.8 11,739 3.3 8,159 2.2 2,666 0.7 27,868 7.8 0 

1975 372,293 100.0 311,937 83.8 6,445 1.7 11,161 3.0 7,944 2.1 2,793 0.8 32,013 8.6 

1976 387,329 100.0 318,412 82.2 6,935 1.8 11,689 3.0 8,514 2.2 2,893 0.7 38,886 10.0 
1977 392,913 100.0 332,393 84.6 6,673 1.7 11,954 3.0 9,786 2.5 2,813 0.7 29,296 7.5 
1978 410,655 100.0 342,714 83.6 7,025 1.7 11,858 2.9 11,437 2.8 2,777 0.7 34,844 8.5 
1979 426,226 100.0 356,783 83.7 7,523 1.8 12,118 2.8 14,515 3.4 2,790 0.7 32,497 7.6 
1980 441,935 100.0 . 376,512 85.2 7,942 1.8 12,209 2.8 15,377 3.5 2,876 0.7 27,019 6.1 

!{rroe the ~rican Medical Aaaociation (1963-81). 

~Bxcludea t.-porary foreign, includea unknown addreaa and unc~aaaified. 

siin 1968 the ANA reviaed ita procedure• for claaaifying pbyaiciana, .. king co.pariaona with early yeara extr ... ly 
difficult. One effect waa to draatically reduce the Teaching category and to increaae the Adainiatration and 
Reaearch categoriea. 

~Includea 8,029 fellowa for .. rly included in the Patient Care category. 
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APPENDIX TABLE A7 R end D Expenditure& in u.s. Medical Schoola, by Control of Inatitution, 1962-82 ($ thouaanda) 

Total R and D Bx~nditurea Batt.ated Clinical Rand oY 
NIH Clinical 

Current Dollars !I 1972 Dollera Iaplicit GNP Reaeerch ee e 1972 Dollars 
Fiscal Price Deflator~ ' of Total 
Year Total Public Private Total Public Private ( 1972 - 100.00) Research Obliiationa~ Total Public Private 

1962 208,573 85,491 123,082 29S,S48 121,264 174,584 70.50 12.0 35,502 14,552 20,950 
1963 264,418 106,000 158,400 369,299 148,045 221,229 71.60 13.5 49,S55 19,986 29,866 
1964 310,412 128,710 181,702 426,977 177,043 249,934 72.70 15.0 64,047 26,556 37,490 
1965 344,787 143,627 201,160 464,047 193,307 270,740 74.30 16.5 76,568 31,896 44,672 

1966 377,027 155,960 221,06S 490,921 203,073 287,849 76.80 18.0 8S,366 36,553 Sl,Sl3 
1967 422,467 178,881 243,586 534,768 226,432 308,337 79.00 20.0 106,954 45,286 61,667 
1968 470,958 202,440 268,518 570,167 245,085 325,082 82.60 22.5 128,288 55,144 73,143 .... 

0\ 
1969 489,314 196,800 292,500 564,376 226,990 337,370 86.70 25.0 141,094 56,748 84,343 .... 
1970 49S,066 205,962 292,104 544,930 225,341 319,589 91.40 28.0 152,580 63,095 89,485 

1971 499,841 207,346 292,495 520,668 215,985 304,682 96.00 30.0 156,200 64,796 91,405 
1972 558,120 227,638 330,482 558,120 227,638 330,482 100.00 32.0 178,598 72,844 lOS, 754 
1973 606,921 264,808 342,113 573,649 250,291 323,358 105.SO 34.0 195,041 85,099 109,942 
1974 657,287 300,479 356,808 566,627 259,034 307,593 116.00 34.0 192,653 88,072 104,582 
1975 784,537 363,893 420,644 616,774 286,079 330,695 127.20 39.0 240,542 111,571 128,971 

1976 839,170 385,857 453,313 626,714 2S8, 168 338,546 133.90 37.0 231,884 106,622 125,262 
1977 973,827 449,709 524,118 687,246 317,367 369,879 141.70 39.0 268,026 123,773 144,253 
1978 1,046,121 490,029 556,092 688,011 322,281 365,730 152.05 41.0 282,085 132,135 149,949 
1979 1,190,689 585,488 605,201 719,623 353,S55 365,769 165.46 38.0 273,457 134,469 13S,977 
1980 1,352,409 677,085 675,324 762,522 381,757 380,765 177.36 39.0 297 ,3S4 148,885 148,498 

1981 1,477,919 766,565 711,354 763,467 395,994 367,473' 193.58 38.0 290,117 150,478 139,640 
1982 1,605,585 828,954 776,631 775,0S3 400,171 374,912 207.15 38.0 294,532 152,065 142,467 

!lrigurea vere obtained from the Aasociation of -'-erican Medical Colleges (1972-S3, apeciel tabulations of 4/8/82, 5/17/82, and 6/15/83). 
Becauae AAIC data vere incomplete, figurea for 1963 and 1969 vere obtained froa the Aaerican Medical Aaaociation ( 1960-82). It-• .. Y not 11\Ul to 
totala due to rounding. 

!Yrro. the u.s. Bureau of the Cenaua. 

YzatiJutea for 1962-75 vere derived froa data supplied by John Ja .. a, Division of Research Grants, NIH. Other years vere eatiaated by the Conmittee. 

Y See note to this table on next page. 
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IIOl'B TO APPIDIDIX TABLa A7t 

BS'I'IMATIRG CLINICAL RBSBAJICII DPIDIDI'l'URBS 

An eatiMte of the UIOunt of support for clinical R and D in u.s. aecUcal achoola ia needed in order to refine our ~el of delland for clinical facul~y. 
The beat data we can obtain froa tbe AAIIC are on total R and D expenditures in aedical achoola. 'l'hia ia the variable uaed in our deMnd ~ela. Data on 
clinical Rand D expenditures, however, are not available. 

The approach taken to derive an eatiMte of clinical a and D expenditures in Mdical achoola ia to apply a correction factor to total R and D 
expenditures. A correction factor which ..... appropriate ia the proportion of total NIH obligations that goea to support clinical reaearcb. rroa 1969 to 
1982, thia proportion baa increased by 52 percent aa ahown below. 

!!!! 

25t 

ill! 

30t 

Clinical Research aa Percent of NIB Obligations (NIB, 19751 a&r, 1960-82) 

!!!! 

32t 

.!!?.! 

3U 

!!ll 

39t 

!!I! 

38t 

!!!! 

38t 

ill! 

38t 

In the absence of any . direct .. aaur ... nta, the above percentages offer tbe beat available .. ana of eatiMting clinical a • . D expenditure• in aedical 
llchoola. Accordingly, they have been uaed to produce the data shown in Table 2.1. 

There ia, of course, a aerioua probl• of defining clinical research wbich clollda any attellpt to .. aaure ita support. The NIB eatiutea were derived 
generally froa ita Central Scientific Classification Syat• (CSCS) in wbicb each research grant ia classified according to ita priMry field or discipline. 
If that discipline falla within a group identified aa clinical science, then the grant ia tabulated aa aucb. All progr .. project and center granta are 
identified aa clinical by tbe NIB. 

.... 
(7\ 
N 

The claaaificatlon of any grant 1a adllittedly subjective. Therefore, eatiutea derived by tbla proceaa are subject to considerable uncertainty. Other 
classification acb ... a in uae at NIB would be likely to produce different eatiutea of clinical reaearcb froa tboae derived froa tbe cacs aya~. But tbe 
latter have one advantage--they were produced for a aeries of yeara under a conatant definition. 'l'hua, wblle the absolute levels MY not be very preciae, 
tbe change froa year to year ae ... to have aa.ewbat .ore validity. 
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APPIMDIX TAILI A8 Professional Service Inco~~e in u.s. Medical Schools, by 
Codtr:ol of Institution, 1962-82 (I thousands) 

Current Dollars!/ 1972 Do11anW 
ri.cal 
Year: Total Public Private Total Public Private 

1962 15,500 7,453 8,047 21,986 10,572 11,414 
1963 16,681 8,624 8,056 23,297 12,045 11,251 
1964 18,576 9,124 9,452 25,552 12,550 13,001 
1965 21,840 11,534 10,305 29,394 15,524 13,869 

1966 25,203 13,369 11,834 32,816 17,408 15,409 
1967 30,252 16,407 13,845 38,294 20,768 17,525 
1968 47,406 28,096 19,310 57,392 34,015 23,378 
1969 65,304 37,600 27,700 75,322 43,368 31,949 
1970 90,057 52,232 37,825 98,531 57,147 41,384 

1971 115,883 68,379 47,504 120,711 71,228 49,483 
1972 138,197 75,466 62,731 138,197 .75,466 62,731 
1973 158,984 87,763 71,221 150,268 82,952 67,317 
1974 201,642 121,842 79,800 173,829 105,036 68,793 
1975 305,331 168,798 136,533 240,040 132,703 107,337 

1976 409,877 218,905 190,972 306,107 163,484 142,623 
1977 553,664 263,965 289,699 390,730 186,285 204,445 
1978 616,971 296,219 320,752 405,768 194,817 210,952 
1979 729,439 361,104 368,335 440,855 218,242 222,613 
1980 880,335 436,567 443,768 496,355 246,147 250,207 

1981 1,026,296 500,402 525,894 530,166 258,499 271,667 
1982 1,265,146 597,484 667,662 610,739 288,431 322,308 

!ITbia is inco.e under: control of school. An unknown a110unt is not under: 
control of school and is not reported here. Figures were obtained fr:a. the 
Asaociation of ~r:ican Medical Colleges (1972-83, special tabulations of 
4/8/82, 5/17/82, and 6/15/83). Because AAMC data were inco.plete, figures for: 
1969 were obtained fr:a. the ~r:ican Medical Association (1960-82). It ..... y 
not s1111 to totals due to rounding. 

~1972 dollars were obtained by using the I.plicit GNP Price Deflator: 
(U.S. Bureau of the Census--see Appendix Table A7). 
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APPBNDIX TABLB A9 Average Clinical R and 0 Bxpenditurea and Profeaaional Service lncOM per u.s. Medical School, by Control of Inatitution, 
1962-82!1 (1972 •• tbou .. nda) 

Clinical R and D !!penditurea Profeaaional Service IncOM Sua of Average Clinical 
a • D + Profeeaional Ser-

l'iacal 
Averaqe eer School Nuaber of School• Reporting!!/ Ayerage eer School Nuaber of 8choola Reli!2ru~!!l vice Incc.e li!!r School 

Year Total Public Private Total Public Private Total Public Private Total Public Private Total Public Private 

1962 413 331 499 86 44 42 733 587 951 30 18 12 1,146 918 1,450 
1963 573 444 711 87 45 42 752 669 863 31 18 13 1,325 1,113 1,574 
1964 745 604 893 86 44 42 824 738 929 31 17 14 1,569 1,342 J-,822 
1965 880 709 1,064 87 45 42 891 817 .991 33 19 14 1,771 1,526 2,055 

1966 993 778 1,234 89 47 42 994 967 1,027 33 18 15 1,987 1,745 2,261 
1967 1,114 854 1,434 96 53 43 891 865 922 43 24 19 2,005 1,719 2,356 
1968 1,323 1,003 1,742 97 55 42 1,025 1,031 1,016 56 33 23 2,348 2,034 2,758 
1969 1,550 1,091 2,163 91 52 39 1,321 1,314 1,331 57 33 24 2,871 2,405 3,494 ~ 
1970 1,526 1,088 2,130 100 58 42 1,388 1,361 1,427 71 u 29 2,914 2,449 3,557 (71 

~ 

1971 1,531 1,080 2,176 102 60 42 1,724 1,656 1,833 70 43 27 3,255 2,736 4,009 
1972 1,734 1,235 2,404 103 59 44 1,946 1,841 2,091 71 41 30 3,680 3,076 4,495 
1973 1,894 1,418 2,557 103 60 43 2,147 2,127 2,112 70 39 31 4,041 3,545 4,729 
1974 1, 736 1,334 2,324 111 66 45 2,381 2,283 2,548 73 46 27 4,117 3,617 4,872 
1975 2,167 1,665 2,931 111 67 44 3,077 2,765 3,578 78 48 30 5,244 4,430 6,509 

1976 2,070 1,591 2, 784 112 67 45 3,644 3,270 4,195 84 50 34 5,714 4,861 6,979 
1977 2,311 1,768 3,136 116 70 46 4,390 3,450 5,841 89 54 35 6,701 5,218 8,977 
1978 2,351 1,835 3,124 120 72 48 4,363 3,479 5,701 93 56 37 6,714 5,314 8,825 
1979 2,260 1,842 2,896 121 73 48 4,740 3,829 6,184 93 57 36 7,000 5,671 9,079 
1980 2,458 2,012 3,160 121 74 47 5,170 4,102 6,950 96 60 36 7,628 6,114 10,110 

1981 ~418 2,061 2,971 120 73 47 5,302 4,169 7,149 100 62 38 7,720 6,230 10,120 
1982 2,395 2,055 2,907 123 74 49 5,988 4,652 8,058 102 62 40 8,383 6,707 10,965 

!/see Appendix Tablea A7 and A8 for aupportinq data. 

2/rraa the Aaaociation of ~rican Medical College• (1972-83, apecial tabulation• of 4/8/82, 5/17/82, and 6/15/83). l'igurea for 1969 
were eati .. ted by the Ca..ittee. 
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APPBIIOIX TABLE AlO Clinical R and D Bxpenditurea + Professional Service Inco.e in u.s. Medical SCboola, by Control of Institution, 1962-82!1 
(1972 t, thouaanda) 

Sua of Clinical R and D Bxpenditurea 
+ Professional Service I~ Weighted Sua of Clinical R and D Weighted Sua of Average Clinical 

Current Dollar• 1972 Do11au 
+ Professional ~vice In~ 
in Laat 3 Years b 

R and D + Professional Service 
Inco.e l!!r School in Last 3 Yeau!!l 

l'iacal 
Year Total Public Private Total PUblic Private Total Public Private Total Public P(ivate 

1962 40,529 17,712 22,817 57,488 25,123 32,364 
1963 52,377 22,934 29,440 73,153 32,031 41,117 
1964 65,138 28,430 36,707 89,598 39,107 50,491 73,348 32,073 41,273 1,341 1,122 1,606 .... 
1965 78,130 35,232 43,496 105,962 47,419 58,542 89,578 39,416 50,160 1,558 1,331 1,818 0\ 

Ul 

1966 93,068 41,442 51,626 121,182 53,961 67,222 105,676 46,976 58,699 1,774 1,535 2,048 
1967 114,745 52,183 62,562 145,247 66,055 79,193 123,393 55,349 68,044 1,938 1,684 2,233 
1968 153,372 73,645 79,727 185,680 89,159 96,521 149,339 68,807 80,532 2,086 1,804 2,433 
1969 187,633 86,800 100,825 216,416 100,115 116,292 183,256 86,122 97,132 2,393 2,048 2,842 
1970 229,515 109,901 119,614 251,111 120,242 130,869 217,406 102,408 114,993 2,751 2,323 3,326 

1911 265,835 130,583 135,252 276,912 136,024 140,888 248,887 119,156 129,729 2,989 2,510 3 ,6'55 
1972 316,795 148,310 168,485 316,795 148,310 168,485 280,432 135,150 145,282 3,276 2,749 4,018 
1973 365,337 177 '798 187,539 345,309 168,051 117,258 313,953 150,174 163,779 3,664 3,108 4,432 
1974 425,120 224,005 201,115 366,482 193,108 173,375 343,474 169,380 174,094 3,969 3,446 4,706 
1975 611,300 310,116 300,584 480,582 244,274 263,308 389,714 199,635 190,079 4,380 3,803 5,245 

1976 720,370 361,672 358,698 531,991 270,106 267,885 466,409 237,940 228,469 5,080 4,335 6,217 
1977 .33,457 439,352 494,105 658,756 310,058 348,698 553,830 273,636 280,194 5,844 4,842 7,361 
1978 1,045,881 497,131 548,750 687,853 326,952 360,901 635,839 304,293 331,545 6,457 5,153 8,440 
1979 1,181,900 583,589 598,311 714,312 352,707 361,605 687,193 329,167 358,026 6,782 5,379 8,927 
1980 1,407,174 700,630 707,144 793,138 395,033 398,706 727,554 356,850 370,704 7,086 5,693 9,273 

1981 1,587,904 791,698 796,208 820,283 408,917 411,307 780,518 387,938 392,581 7,494 6,032 9,855 
1982 1,875,269 912,487 962,781 905,271 440,496 464,175 834,894 413,371 421,524 7,863 6,320 10,329 

!laee Appendix Tables A7, A8, and A9 for supporting data. 

B/ca.puted by the foraula Di • l/4(Si + 2Si-l + si-2), Where Di • a weighted average, Si • sua of clinical R and D expenditures + professional 
eervice in~ in .. dical schools in year i. 
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APPBNDIX TABLE All Indirect Costs on NIB-Sponsored Research Grants at u.s. Medical Schools, 
by Control of Institution, 1969-81!1 

All Schools Public Schools Private Schools 

Fiscal t of t of t of t of t of t of 
Year Direct Costs Total Costs Direct Costs Total Costs Direct Costs Total Costs 

1969 20.1 16.7 20.2 16.8 20.0 16.7 
1970 21.6 17.7 21.5 17.7 21.6 17.8 

1971 23.1 18.8 23.2 18.8 23.1 18.8 
1972 25.0 20.0 23.9 19.3 26.0 20.6 
1973 27.8 21.7 26.6 21.0 28.7 22.3 
1974 28.3 22.0 26.1 20.7 30.1 23.1 
1975 30.6 23.4 27.4 21.5 33.4 25.0 

1976 33.5 25.1 29.6 22.9 36.7 26.8 
1977 33.0 24.8 28.5 22.2 37.1 27.1 
1978 34.3 25.6 29.1 22.5 39.1 28.1 
1979 36.0 26.4 30.1 23.1 41.4 29.3 
1980 37.6 27.3 30.6 23.4 44.4 30.7 

1981 38.7 27.9 31.2 '23.8 46.1 31.6 

!lrroa NIB (special tabulation, 6/7/82). 

... 
0'1 
0'1 
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APPENDIX TABLE Al2 Change in Pull-Tt.e Faculty in u.s. Medical Schools froa 1968 to 1982, 
by Degree Type and Departaent!l 

PY1968 PY1982 

M.D./ M.D./ 
Departllent M.D. Ph.D. Ph.D Other Total M.D. Ph.D. Ph.D. 

Basic Science 
N 554 330 2,818 256 3,958 634 425 6,850 

' 14.0 8.4 71.1 6.5 100.0 7.7 5.2 83.7 

Clinical 
N 9,735 716 1,491 1,005 12,947 28,366 1,981 5,857 

' 75.2 5.5 11.5 7.8 100.0 73.4 5.1 15.1 

Other 
N 238 28 222 408 896 389 50 889 

' 26.6 3.1 24.8 45.5 100.0 17.5 2.3 40.1 

'l'O'l'AL. 
N 10,527 1,074 4,531 1,669 11 ,8otW 29,389 2,456 13,596 

' 59.2 6.0 25.4 9.4 100.0 59.8 5.0 27.7 

Other Total 

282 8,191 
3.4 100.0 

2,485 38,689 
6.4 100.0 

891 2,219 
40.1 100.0 

3,658 49,099.!?/ 
7.5 100.0 

!!Data presented in this table are froa AAMC (1966-83, special tabulations prepared by George Bowden, NIH, 
5/11/83) • 

.!?/These faculty counts differ froa others in this report (e.g., Appendix Table A2) because different sources 
were used. The sources have different .athoda of data collection and eatiaation and hence produce different 
totals. In moat cases, the differences are ainor. 

.... 
0\ 
...... 
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APPBNOIX 'l'ABLB AU rull-'l'i .. Medical School Faculty, by oetree Held and Depart .. nt, 1982!/ 

M.D. M.D.Qh.D. Ph.D. Other Total 

oeert..nt I ' I ' • ' • ' I ' 
BASIC SCIBMCB 

Anat011y 87 5.8 75 5.0 1,287 85.7 53 3.5 1,502 100.0 
Bioche•istry 64 3.6 53 3.0 1,627 91.1 43 2.4 1,787 100.0 
Microbiology 111 8.1 46 3.4 1,152 84.1 61 4.5 1,370 100.0 
Pharucology 133 10.3 110 8.5 1,011 78.4 35 2.7 1,289 100.0 
Physiology 147 9.2 104 6.5 1,297 81.1 52 3.3 1,600 108.0 
Other ..!! !!d ..!!. !:1. __..!1! 1!&. J.!. !:.!. ___!!.! ~ 

TO'l'AL 634 7.7 425 5.2 6,850 83.6 282 3.4 8,191 100.0 

CLINICAL SCIBNCB 
Anesthesiology 1,674 86.2 107 5.5 96 4.9 65 3.3 1,942 100.0 
Derutology 212 77.1 18 6.5 36 13.1 9 3.3 275 100.0 
Puily 

Practice 1,198 51.8 42 1.8 652 28.2 422 18.2 2,314 100.0 
Internal 

Medicine 8,250 83.3 568 5.7 810 8.2 275 2.3 9,903 100.0 
Neurology 928 72.5 96 7.5 211 16.5 45 3.5 . 1,280 100.0 
Ob/Gyn. 1,264 76.3 84 5.1 218 13.2 90 5.4 1,656 100.0 
Ophthaaology 478 64.9 43 5.8 171 23.2 44 6.0 736 100.0 
Orthopedic 

Surgery 425 78.6 19 3.5 65 12.0 32 5.9 541 100.0 
Otolaryngology 240 53.6 17 3.8 140 31.2 51 11.4 448 100.0 
Pathology 1,971 60.5 296 9.1 739 22.7 249 7.7 3,255 100.0 
Pediatrics 3,451 80.0 202 4.7 433 10.0 227 5.3 4,313 100.0 
Phyalcal 

Medicine 286 56.5 15 3.0 83 16.4 122 24~1 506 100.0 
Psychiatry 2,417 55.3 133 3.0 1,364 31.2 460 10.5 4,374 100.0 
Radiology 2,190 73.3 120 4.0 486 16.3 190 6.4 2,986 100.0 
Surgery 3,344 81.8 221 5.4 339 8.3 185 4.5 4,089 100.0 
Other ___J! 1!.:1 ____! hl 14 .!!:.! ___!! 26.8 ____!! 100.0 

'l'O'l'AL 28,366 73.5 1,981 5.1 ""'5,i57 15.1 2,485 6.'i 38,689 loi:'O 

O'l'IIER 389 17.5 50 2.3 889 40.1 891 40.1 2,219 100.0 

GIWfD 'l'O'l'AL 29,389 59.8 2,456 5.0 13,596 27.7 3,658 7.5 49,099!V 100.0 

!loeta presented in this table are fr011 AAMC (1966-83, special tabulations prepared by 
George Bowden, NIH, 5/11/83). 

~'l'h,ae faculty counts uy differ fr011 others in thia report because different aourcea 
-reused. 'l'he sources have different .. thods of data collection and estt.ation and 
hence pcoduce different totals. In ~t cases, the differences are •inor. 
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APPENDIX TABLE Al4 Field of Doctorate for Full-Ti.e Ph.D.s on Medical School Faculties, 1982!1 
(percent of depart.ent total) 

Medical School De2!rt.ent Medical School Deert.ent 

Ph.D Field Basic Clinica~Ps~hiatrx Other Total Ph.D. Field Basic Clinica~Psxchiatrx Other Total 

Allied Health 0.2 3.9 0.7 6.4 1.9 Neurology 0.01 0.02 o.o o.o 0.01 
AnatCJIIY u.s 2.2 0.4 6.4 7.0 Nutrition 0.2 0.7 o.o 0.9 0.4 
Anesthesiology o.o o.o o.o 0.1 0.01 Ob/Gyn. 0.03 0.04 o.o 0.1 0.04 
Bioche•istry 2S.2 17.9 2.6 8.3 19.4 Oncology 0.2 0.04 o.o o.o 0.1 
Biology 3.3 2.2 0.4 1.1 2.S Other Medical Sci. o.o1 0.1 o.o o.o 0.04 
Biophysics 2.7 1.9 0.1 1.1 2.1 Other Physical Sci. 0.1 0.3 o.o o.o 0.1 
Bioscience, Other 1.1 0.9 o.s o.s 0.9 Other Social Sci. 0.6 3.6 s.8 4.9 2.4 ..... 

0\ 
Botany 0.4 0.3 o.o 0.1 0.3 Pathology (Nonclin.) 0.3 1.9 0.1 l.S 0.9 ~ 

Che•istry S.6 6.2 1.2 4.3 S.3 Pharucology 8.s 2.7 l.S 4.7 S.7 
Clinical Pathology 0.1 0.4 o.o 0.2 0.2 Physical Medicine o.o 0.02 o.o o.o 0.01 
Ecology 0.1 0.04 o.o o.o 0.04 Physics 0.9 4.8 0.2 0.7 2.1 
Endocrinology 0.6 0.6 o.o 0.6 o.s Physiology u.s 6.4 0.9 7.0 10.0 
El\9 ineer ing 0.8 4.3 0.1 2.7 2.0 Psychiatry o.o o.os 0.2 o.o 0.02 
Ent0110logy 0.1 0.04 o.o o.o o.os Psychology 2.S 10.2 77.2 12.6 13.2 
Genetics 2.1 2.1 0.4 1.1 1.9 Public Health 0.1 1.4 0.3 0.9 0.6 
Geriatrics o.o 0.04 o.o 0.1 0.02 Radiology 0.1 2.2 o.o 0.1 0.8 
I-unology 1.6 2.0 o.o o.s l.S Social Work o.o 0.2 1.6 0.3 0.3 
Inforaation Sci. 0.1 0.2 0.1 o.s 0.1 Surgery o.o 0.07 o.o o.o 0.02 
Internal Medicine 0.1 0.2 o.o o.o 0.1 Zoology 3.1 l.S 0.1 1.3 2.2 
Matheaatica 0.2 2.8 0.7 6.4 l.S Other 2.0 8.0 4.6 18.8 S.3 
Microbiology 11.0 7.S 0.1 s.s 8.4 
Neurobiology 0.3 0.2 0.3 0.2 0.3 TOTAL ' 100.0 100.0 100.0 100.0 100.0 

N 6,8SO 4,493 1,364 889 13,S96 

!IFroa AAMC (1966-83, special tabulation prepared by George Bowden, NIH, S/11/83). 

~Bxcludes depart.ents of psychiatry. 
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APPENDIX TABLE Al5 Paid a.plo~nt on NIB Clinical Research Grants, 1973-78!1 
(full-ti .. equivalent aan-years of paid eaplo~nt) 

Degree '1"YPe 
Fiscal 
Year 'l'Otal M.D. M.D.tph.D. Ph.D. Other 

!lli 
PTB Man-Years 3,058 891 190 939 1,038 

' 100.0 29.2 6.2 30.7 33.9 

!ill. 
rTB Man-Years 3,597 1,009 202 1,236 1,149 

' 100.0 28.1 5.6 34.3 32.0 

!ill 1-' 
..,J 

rTB Man-Years 3,080 808 193 1,106 973 0 

' 100.0 26.2 6.3 35.9 31.6 

!!'!! 
PTB Man-Years 4,001 1,016 239 1,505 1,241 

' 100.0 25.4 6.0 37.6 31.0 

!!ll 
PTB Man-Years 3,426 899 163 1,274 1,091 

' 100.0 26.2 4.8 37.2 31.8 

!.!!! 
rTB Man-Years 3,596 905 207 1,330 1,154 

' 100.0 25.2 5.7 37.0 32.1 

YProa NIB (1973-78). Clinical grants are defined in this table as those involving 
hwun subjects. The Central Scientific Classification Systea (CSCS) of NIB was used 
to identify and classify these grants (Axis III, code 11). 
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APPBKDIX TAIL& Al6 Statiatical Profile of Pull-Ti .. Ph.D. Faculty in Medical School Dapert..nta, 1982 

De rt..nt 

Clinical a/ 
Other All 

BaaicSci. Total cun. *4ical Hoaeital Surliical Ps~chiatrll! Other Clin. Del!!rt.Mnta Del!!rt .. nta 

II ' II ' II ' II ' II ' II ' N ' II ' N ' 
CAJIUII leaa than ~ 744 10.9 1,117 19.1 

·~· 
21.4 225 16.0 157 16.8 275 20.2 1 7.1 uo 14.6 1,991 14.6 

AGB 6-10 1,242 18.1 1,311 22.4 513 24.0 300 21.4 208 22.3 286 21.0 4 21.6 113 19.5 2,726 20.1 
(Yra. since 11 or 110re 4,864 ~ 3,429 58.6 1,170 ...lli! 819 62.6 568 60.9 803 ...lL! ..! !!.:.1 586 65.9 8,:7: 65.3 
Ph.D.) TOrAL 6,850 100.0 ~.8~7 '10'0:"0 2,142 100.0 1,404 '10'0:"0 ill 100.0 1,364 100.0 14 100.0 iii roo:o . mr.o 

ACADIMIC Profeaaor 2,328 34.0 1,109 18.9 345 16.1 257 18.3 181 19.4 )23 2).7 ) 21.4 lll 15.0 ),570 26.3 
IIAIII Aasoc. Prof. 2,168 11.7 1,620 27.7 560 26.1 449 32.0 281 )0.1 328 24.1 2 14.3 149 16.8 3,937 29.0 

Aast. Prof. 1,995 29.1 2,552 41.6 1,002 46.8 599 42.7 380 40.7 566 41.5 5 )5.7 170 19.1 4,717 )4. 7 
Inatructor 224 3.3 457 7.8 167 7.8 8l 5.9 75 8.o 132 9.7 0 o.o 18 2.0 699 5.1 
Other ' Unk. 13$ ___b.! 119 2.0 68 ____!,! 16 1.1 16 -h1 ___u __L! 4 ..llii 419 ...!.!...! 673 4.9 

TOrAL 6,850 100.0 5,857 '10'0:"0 2:ill 100.0 1,404 roo:o ill 100.0 1,364 100.0 ri 100.0 iii 100.0 u,sti roo.o ,_. 
-.J ,_. 

YBAIIS or None ),160 47.8 3,662 67.9 1,255 64.6 82~ 63.8 486 59.4 1,081 81.7 1~ 9).8 637 71.4 7,459 57.8 
POSTDOC'rORAL 1-2 2,116 32.0 1,109 20.6 409 21.1 309 23.9 215 26.3 115 1).2 1 6.2 115 19.6 3,400 26.4 
R&S&\IICII 3-4 976 14.8 431 8.0 206 10.6 101 7.8 83 10.1 41 3.1 0 o.o 57 6.4 1,464 11.4 
TRAIN I JIG 5 or 110re )54 2:.! 191 --1.:.1 ____!! ---h1. 59 __!:.1 ....!! 4.2 26 _.Li 0 ~ 2! _!:.! ___l!! ___!.:.! 
11981 faculty) TOTAL 6,606 100.0 5,393 100.0 1,942 100.0 1,294 100.0 818 '10'0:"0 1,323 100.0 16 100.0 892 100.0 12,891 100.0 

TIIIURI! Tenured 3,431 50.1 1,582 27.0 491 22.9 394 28.1 284 30.4 411 30.1 2 14.3 421 41.4 5,434 40.0 
STATUS Tenure Track 1,41) u.s 1,285 21.9 518 24.2 ))4 23.8 192 20.6 240 17.6 1 7.1 148 16.6 2,906 21.4 

No Tenure 863 12.6 1,866 11.9 725 )).8 416 29.6 280 )0.0 444 32.6 1 7.1 149 16.8 2,878 21.2 
Other ' Unk. 1,083 21:.! 1,124 19.2 408 __!hl. 260 18.5 171 __!hl. 269 ....!Ll 10 71.4 171 19.2 403 ~ 

TOrAL 6,850 100.0 5,857 '10'0:"0 2:ill 100.0 1,404 '10'0:"0 ill 100.0 l";"iii 100.0 ri '10'0:"0 iii roo:o u.m 100.0 

RI!SBARCH None 321 4.7 796 13.6 228 10.6 141 10.0 63 6.8 358 26.2 6 42.9 217 24.4 1,334 9.8 
PAJITIClPA- Solie 5,381 78.6 3,512 60.0 1,269 59.2 940 67.0 540 57.9 757 55.5 6 42.9 521 U.6 9,414 69.3 
TlOII Pr1 .. ry 1,003 14.6 1,244 21.2 522 24.4 262 18.7 274 29.4 184 1).5 2 14.3 94 10.6 2,341 11.2 

Other ' Unk. 145 2.1 30~ 5.2 123 _..h! 61 4.3 2! --1.:.i _....!1 __!:.!. 0 ~ ....ll __!.:1. __ill. ---h1. 
TOTAL 6,850 liiii:ii 5,857 '10'0:"0 2,142 100.0 1,404 liiii:ii 9)) 100.0 1,364 100.0 14 100.0 889 100.0 13,596 100.0 

NlH/ADAIIIIA 
Applications£13,979 

Rate 1\1 Rate (\) Rate 1\1 Rate (\) Rate (\) Rate 1\1 Rate(\) Rate 1\1 Rate (\) 
RI!SBARCH 58.1 2,105 35.9 1,042 48.6 252 11.9 521 55.8 270 19.8 20 142.9 151 11.0 6,235 45.9 
GIIAIIT Avard&!!/ 1,241 11.2 5)) 25.3 239 22.9 68 27.0 146 28.0 78 28.9 2 10.0 22 14.6 1,796 28.8 
ACTIVITY~ Approval a!/ 3,497 87 . 9 1,709 81.2 839 80.5 218 86.5 451 86.6 182 67.4 19 95.0 112 74.2 5,118 85.) 
(Cooapet1n9 applications only) 

!/clinical depart..nta are cate<;10rized as fo11ovst *4ical (4er .. to1Q9y, faaily practice, internal ...Sicine, neurol09y, pediatr1ca) 1 Hoapita1 (aneathea1-
ology, pathol09y, physical ...Sicine, ra4io109YIJ Sur9ical (ob/qyn., ophthal110109Y• orthopedica, otolaryR<;I0109Y• aurgery)J Paychiatry, Other Clinical. 
~ror theee data, Baeic Science includea pathol09y 4epart..nta. 
£/Application rate • t applicationa/t faculty ..-bera. 
~Avard rate • t avar4a/t applicationa. 
!!Approval rate • t approved applicationa/t applicationa. 

SOUIICBSt AANC (1966-83, apecial tabulation prepared by George Bovden, NIH, 6/9/8311 NRC (1979-83, apecial tabulation, 6/11/83). 
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APPENDIX TABL! Al7 Statiatical Profile of Pull-Ti .. M.D. Faculty in Medical School Depart .. nta, 1982!1 

De rt.ent 

Cllnical!V 
Other All 

Baaic Sci. Total CUn. Medical Boa2ital Surllical Paxchiatrx Other Clin. De2!r t.ents De2!r tllents 

N ' N ' N ' N ' N ' N ' N ' N ' N ' 
CAREER leas then 5 6 0.9 1,214 4.3 621 4.4 ))2 5.4 180 3.1 81 3.4 0 o.o 10 2.6 1,230 4.2 
M;! 6-10 33 5.2 4,525 16.0 2,500 17.8 811 13.3 841 14.6 371 15.4 2 5.3 10 2.6 4,568 15.4 
lYra. since 11 or 110re ill ...!!:! 22,627 79.8 10,918 17.8 4,978 ..!b1 4,730 ..!L1 1,965 81.3 36 94.7 369 94.9 23,591 80.3 
M.D.) TOTAL 634 100.0 28,366 100:0 14,039 100:0 6,121 100.0 5,751 100.0 2,417 100:0 3i 100:0 iii 'iOo":'' 29,389 roo:o 

ACADEMIC Profeaaor 424 66.9 8,108 28.6 3,926 28.0 1,641 26.8 1,914 33.3 618 25.6 9 23.7 84 21.6 8,616 29.3 
RANK Aaaoc. Prof. 122 19.2 6,903 24.3 3,532 25.2 1,398 22.8 1,397 24.3 569 23.5 7 18.4 29 7.5 7,054 24.0 

Asst. Prof. 71 11.2 10,720 37.8 5,319 37.9 2,430 39.7 1,940 33.7 1,016 42.0 15 39.5 22 5.7 10,813 36.8 
Inatructor 11 1.7 2,453 8.6 1,178 8.4 610 10.0 460 8.o 203 8.4 2 5.3 0 o.o 2,464 8.4 
Other ' Unk. _! __hl ___!!! ~ __!! ~ 42 __.hl ~ __.hl 11 __w. _! ...!!d ill 65.3 _ill __w. 

TOTAL 634 100.0 28,366 100.0 14,039 100.0 6,lil 100.0 5,751 100.0 2,417 100.0 38 100.0 389 lOG.i 29,389 100.0 

YBARS OF None 295 43.8 19,793 74.0 8,627 65.9 4,804 82.2 4,225 78.6 2,108 87.5 29 74.4 283 73.3 20,371 73.2 
POSTDOCTORAL 1-2 189 28.1 4,652 17.4 2,899 22.2 700 11.9 847 15.9 198 8.2 8 20.5 72 18.7 4,913 17.7 
RESEARCH 3-4 115 17.1 1,606 6.0 1,142 8.7 230 3.9 181 3.4 51 2.1 2 s.1 19 4.9 1,740 6.2 
TRAINING 5 or 110re 74 ..!!.,!. 700 _w. 417 -L.1 112 --L.! 120 _!:.! 51 _L.! 0 .-..!..! ..!! __!:! 786 _hl 
(1981 faculty) TOTAL rn 100.0 u;m 100.0 13,0f'S 100.0 5.ii6 100.0 5;'3'73 100.0 2.4'0i 100.0 39 100.0 386 100.0 27,iiO 100.0 

.... 
-.,J 

TBNURB Tenured 405 63.9 8,582 30.3 4,269 30.4 1,706 27.9 1,940 )).7 665 27.5 2 5.3 211 54.2 9,198 31.3 N 

STATUS Tenure Track 57 9.0 6,326 22.3 3,124 22.3 1,413 23.1 1,263 22.0 526 21.8 0 o.o 30 7.7 6,413 21.8 
No Tenure 55 8.7 7,841 27.6 3,8S3 27.4 1,796 29.3 1,423 24.7 763 31.6 6 1S.8 61 1S.7 7,957 27.1 
Other ' Unk. ill ...!L! 5,617 ...lli! _!ill! 19.9 1,206 ...!L1 l,US ..!!:.l 463 19.2 ll 79.0 87 22.4 5,821 rtH TOTAL 634 100.0 28,366 100.0 14,039 lOG.i 6,121 100.0 5,7Sl 100.0 2';ii:7 100.0 )8 roo.o iii roo.o 29,389 0 

RESEARCH None 60 9.S 10,432 36.8 4,665 33.2 2,S38 41.S 2,044 35.5 1,158 47.9 27 71.1 228 S8.6 10,720 36.S 
PARTICIPA- s... 482 76.0 1S,448 54.5 7,858 56.0 3,126 51.1 3,362 58.5 1,092 4S.2 10 26.3 142 l6.S 16,072 54.7 
TION Pr1114ry 73 u.s 1,159 4.1 849 6.0 121 2.0 113 2.0 76 3.1 0 o.o 5 1.3 1,237 4.2 

Other ' Unk. 19 .-.!:.2. _.w.u -Ll. 667 _L! ll6 s.s 232 4.0 91 ....hl 1 2.6 -!! 3.6 3,360 4.6 
TOTAL m 100.0 28,366 100.0 rr;or; 100.0 i:Tfi roo.o S";"75r 100.0 2,ii7 100.0 3i 100:0 389 roo:o 29,389 100:0 

NIH/ADAMIIA Rate 1\l Rate 1\l Rate It) Rate (\) Rate (tl Rate 1\) Rate (\) Rate (t) Rate (\) 
R!SEARCH Application~ 741 116.9 3,184 11.2 2,238 1S.9 127 2.1 593 10.3 222 9.2 4 10.5 39 10.0 3,964 u.s 
GRANT Awards!/ 256 34.5 965 30.3 712 31.8 32 25.2 1S6 26.3 64 28.8 1 25.0 13 33.3 1,234 31.1 
ACTIVIncJ Approval all 660 89.1 2,553 80.2 1,888 84.4 102 80.3 441 74.4 119 53.6 3 75.0 36 92.l 3,249 82.0 
(Ca.peting application• only) 

!lsxcludea M.D.a who alao hold a Ph.D. degree. 
~Clinical departllenta are categorised aa follow•• Medical (deraato1ogy, f .. i1y practice, internal aedicine, neurology, pediatrica)l Boapital (aneathesi-
ology, pathology, physical aedicine, radiology) 1 Surgical (ob/gyn., ophthaliiOlogy, orthopedica, otolaryngology, aurgery)l Paychiatry1 Other Clinical. 
!i/ror theae date, Beale Science include• pathology depart.enta. 
~Application rete • t applicetiona/t faculty ..-bera. 
!!Award rete • t award•/t application•. 
YApproval rate • t apprOYed applicetlon.•/t appllcetlona. 

SOURCIS1 RAMC (1966-83, ef*:ial tabulation prepared by George Bowden, NIH, 7/20/83)1 NRC (1979-83, •pecial tabulation, 7/29/83). 
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TABLE Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 . 

B9 

173 

APPENDIXB 
Biomedical Sciences Data 

Bioeedical Science Enrollments in Colleges and 
Universities, by Control of Institution, 1960-82 

First-Year Graduate Enrollment in the Biomedical 
Sciences, 1960-82 

Biomedical science Degrees Awarded in Colleges 
and Universities, by Control of Institution, 
and Postdoctoral Appoint~~ents in All Employment 
Sectors, 1960-81 

Total Undergraduate Degree-credit Enrollment, 
Total B.A. Degrees Awarded, and Ratio of 
Biomedical Science B.A.s to Total B.A.s, by 
Control of Institution, 1960-82 

Ph.O.s Employed in the Biomedical Sciences, 
1960-81 

Biomedical Sciences Faculty/Student Ratio, 
1962-80 

National Expenditures for Health-Related 
R and o, 1960-82 ($ millions) 

NIB Research Grant Expenditures, 1965-81 
($ millions) 

Biomedical Science R and o Expenditures in 
Colleges and Universities, by Control of 
Institution, 1960-81 ($ millions) 

BlO Average Biomedical Science R and o Expenditures 
per School in Colleges and Universities, by 
Control of Institution, 1972-81 (1972 $, 
thousands) 

Bll 

Bl2 

Bl3 

Bl4 

Indirect Costs on NIB-Sponsored Research Grants 
at Institutions of Higher Education, 1970-81 

Faculty Attrition Rates at u.s. Medical Schools, 
by Department and Degree Type, 1970-81 

Postdoctoral Research Training of New Faculty 
Bires in u.s. Medical Schools, by Department 
and Degree Type, 1970-80 

Ph.o.s Academically Employed in the Biomedical 
Sciences, by Employment Status and Type of 
Institution, 1973-81 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 
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TABLE Bl5 
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APPENDIX 8 (cont'd.) 
Biomedical Sciences Data 

Year Company Started Research or Development 
Activities Related to the New Biotechnology-­
Survey Results 

Number of Biomedical Ph.D.s per Firm in 
the Biotechnology Industry--Survey Results 

Percent of the Postdoctoral Population in the 
Biomedical Sciences Who Had Earned Their 
Doctorates More than 2, 3, or 4 Years Earlier, 
1973-81 

Annual Number of Biomedical Scientists in the 
FY 1981 Ph.D. Labor Force Expected to Reach 
the Age of 65 During the FY 1983-2001 Period 

189 

190 

191 

192 
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APPENDIX TABLB 81 8la..dtcal 8eience !nroll .. nta in College• and Univeraltiea, by Control of lnatltution, 1960-12!1 

Graduate !nroll .. nt 

Total Under9raduate Batl .. ted Total Med teal, Dente 1, 
8&oeedtcal Science Graduate~ and Graduate Bnro1l .. nt Under!llraduate Bnroll .. ntbl and 8ioeed. Sci. Graduate Medical and Dental£/ 

Piacal 
Year Total Public Private Total Public Private Total Public Private Total Public Privett Igta! Public Pr tv ate 

1960 197,419 n/a n/a 143,037 n/a n;a 54,382 n/a nl• 43,66S n/a n/a 10,717 6,Sl6 4,201 

1961 217,711 n/a n/a 161,236 n/a n/a S6,47S n/a n/a 44,268 n/a n/a U,207 7,768 4,439 
1962 241,945 n/a n/a 183,890 n/a n/a S8,055 n/a n/a 44,590 n/a n/a 13,46S 8,841 4,624 
1963 265,534 n/a n/a 20S,839 n/a n/a 59,695 n/a nl• 44,814 n/a n/a 14,881 9,127 5,0S4 
1964 286,169 n/a n/a 223,002 n/a n;a 63,167 n/a n/a 4S,692 n/a n/a 17,415 n/a n/a 
1965 279,371 n/a n/a 213,042 n/a n/a 66,329 nl• n/a 45,982 n/a n/a 20,347 n/a n/a 

1966 301,921 n/a n/a 231,977 n/a n/a 69,944 nja n/a 46,SU n/a n/a 23,432 n/a n/a 
1967 311,635 n/a n/a 239,725 161,55S 78,170 11,910 n/a n/a 47,563 n/a n/a 24,347 n/a n/a 
1968 327,940 n/a n/a 2Sl,170 173,606 77,564 76,770 n/a n/a 49,213 n/a n/a 27,497 n/a n/a 
1969 358,186 n/a n/a 279,180 200,825 78,335 79,006 n/a n/a 50,Sl0 nl• n/a 28,496 n/a nl• 
1970 3U,382 n/a n/a 299,553 220,073 79,480 84,829 n;a n/a S3,986 n/a n/a 30,843 n/a n/a 

1971 414,650 n/a n/a 325,018 242,058 82,960 89,632 n/a n/a S7 ,029 n/a n/a 32,603 n/a n/a 
1972 438,671 318,900 119,771 343,587 259,492 84,095 95,084 59,408 3S,676 60,881 34,369 26,SU 34,203 2S,039 9,164 
1973 UO,OS5 350,954 124,101 319,268 288,109 91,159 100,787 62,845 32,942 65,899 37,390 28,S09 34,888 2S,4SS 9,433 
1974 510,603 376,292 134,311 404,881 309,900 94,981 105,722 66,392 39,330 69,611 40,021 29,S90 36,111 26,311 9,740 
1975 531,075 399,593 1J7,U2 424,539 328,697 95,842 112.536 70,896 41,640 74,222 42,131 31,491 38,314 28,165 10,149 

1976 S56,219 417,055 139,223 tl9,946 343,184 96,762 116,333 73,872 42,461 77 ,Oll 44,949 32,062 39,322 28,923 10,399 
1977 544,402 408,393 136,009 425,863 332,770 93,093 118,539 75,623 42,916 79,279 46,657 32,622 39,260 28,966 10,294 
1978 532,094 396,296 135,798 406,373 316,281 90,092 12S,721 80,015 45,706 81,934 48,730 33,204 43,787 31,285 12,502 
1979 503,008 372,449 130,559 374,869 290,821 84,048 128,139 81,628 46,Sll 84,761 50,681 34,080 43,378 30,947 12,431 
1980 515,707 381,812 133,835 386,236 299,434 86,802 129,411 82,438 47,033 86,S02 Sl,830 34,672 42,969 30,608 12.361 

1981 n/a n/a n/a n/a n/a n/a 130,371 83,344 47,027 88,2S4 53,194 35,060 42,117 30,150 11,967 
1982 n/a n/a n/a n/a n/a n/a 130,428 83,162 47,266 89,105 53,693 35,4U 41,323 29,469 11,8S4 

!18toeedical acience under9raduate, 9raduate, and dental atudent enroll .. nta for Te.ple Univeratty and the Untveraity of Pittabur9h were counted •• 
publici -.dical achool enroll .. nta were counted •• private. The Aaaociatton of ~rican Medical Collegea, which provided the .. dtcal achool data, wee the 
only data aource which conatdered thoae unlveralttea to be privately controlled. 

21satt .. ted by the foraula u1•1A1• 2;81+21c1, where u1•bia..dical acience under9raduate enroll .. nt in year i1 A1+2 • bioeedtcal acience 

baccalaureate degree• awarded In year 1+2 (excludlft9 health profeaalona)J 81+2 • total baccalaureate de9reea awarded in year 1+21 c 1 • total 

under9raduate degree-credit enroll .. nt In year I (excludin9 firat profeaalonal). Public and private eatl .. tea were baaed on enrol1 .. nt ratioe. lee 

Appendix Table• 83 and 84 for aupportlft9 data. 

sllledtca1 achool enroll .. nt fl9urea were obtained fra. the Aaaociatlon of ~clean Medical Collegea 11972-83, epactal tabulation• of 4/8/82, S/17/82, and 
6/15/83) and the ~clean Medical Aaaociatton (1960-82). Dental echool enroll .. nt fi9urea were obtained froe the ~clean Dental Aeaociatlon (1971-83•1· 

~Pi9urea for 1960-77 were obtained froe the u.s. Depart-.nt of Education (1959-79). Pi9urea for 1978-82 were obtained froe the National Science 
Foundation (1973-83a) except for the 1979 fi9ure which waa Interpolated. Becauae of difference• in taxo~, .. , nu.bera for 1978-12 total bia..dical 
aclence 9raduate etudente .. y be ell9htly hi9her than nu.bera that would have been Obtained froe the Depart .. nt of Education had data been collected for 
thoee yeara. Por the year 1977, liSP reported 42,495 9raduate atudent• enrolled In the bioeedical aciencea, in co.pariaon, the Depart .. nt of Education 
reported a aa.ewhat lower fl9ure of 39,260 (aa ahown in thia table). 

.... 
-..I 
U1 
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APPENDIX TABLB 82 First-Year Graduate Bnroll .. nt in the Bia.edical Sciences, 1960-82 

Pirat-Year, Pull-Ti .. Graduate First-Year, Pull-Ti .. Graduate 
riacal Total First-Year Bnroll .. nt in Doctorate- Bnroll .. nt in Doctorate-
Year Graduate Bnroll-.nt!l Granti~ Institutions~ Granti~ De2!rt-.ntssl 

1960 5,370 n/a n/a 

1961 6,025 n/a n/a 
1962 6,6U n/a n/a 
1963 7,137 n/a n/a 
1964 8,542 n/a n/a 
1965 10,430 n/a n/a 

1966 12,034 n/a n/a 
1967 12,511 n/a n/a 
1968 13,301 n/a 5,683 (1967-68) 
1969 13,343 n/a 5,976 (1968-69) 
1970 14,835 n/a 6,168 (1969-70) 

1971 15,845 n/a 6,524 (1970-71) 
1972 16,722 n/a 7,103 (1971-72) 
1973 17,511 n/a 7,540 (1972-73) 
1974 17,538 n/a 7,926 (1973-74) 
1975 18,876 9,382 8,272 (1974-75) 

1976 18,756 9,918 8,636 (1975-76) 
1977 18,073 9,629 8,674 (1976-77) 
1978 nl• 9,490 8,322 (1977-78) 
1979 n/a 8,705 7,128 (1978-79) 
1980 n/a 8,214 7,377 (1979-80) 

1981 n/a 8,137 7,119 (1980-81) 
1982 n/a 7,962 7,039 (1981-82) 

!frroa the u.s. Depart .. nt of Education (1959-79). 

~rroa the National science roundation (1973-83a). 

slrigures represent an average of enroll .. nts for the two years specified. Figures for 1967-74 were 
esti .. ted froa total firat-year graduate enroll .. nts obtained froa the u.s. Depart-.nt of Education 
(1959-79). Thoae for 1975-82 were obtained froa the National Science Foundation (1973-83b). Within the 
text of this report, theae nuabers appear as enroll .. nts for the fall of the previous year (i.e., the 
1981-82 nu.ber shown in this table (7,039) represents fall 1980 and fall 1981 within the text). 
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APPENDIX TABLE B3 Biomedical Science Degrees Awarded in Colleges and Universities, by Control of Institution, and Postdoctoral Appoint .. nts in 
All !aployment Sectors, 1960-81 

B.A. Degrees Awarded!! 
Postdoctoral Appoint-nts £1 

(excludin~ first 2rotessional) Ph.D. Del(rees Awarded~ Acadel'llic~ 

Fiscal First-
Year Total Public Private Total Public Private Total Total Public Private Year Nonacad81Dic 

1960 n/a n/a n/a 1,096 n/a n/a 1,639 n/a n/a n/a n/a n/a 

1961 15,588 n/a n/a 1,136 n/a n/a n/a n/a n/a n/a n/a n/a 
1962 16,424 n/a n/a 1,272 n/a n/a 1,827 n/a n/a n/a n/a n/a 
1963 18,704 n/a n/a 1,341 n/a n/a n/a n/a n/a n/a n/a n/a 
1964 22,207 n/a n/a 1,552 n/a n/a 2,259 n/a n/a n/a n/a n/a 
1965 24,612 n/a n/a 1, 753 n/a n/a n/a n/a n/a n/a n/a n/a 

1966 26,336 n/a n/a 1,961 n/a n/a 2,570 n/a n/a n/a n/a n/a 
1967 28,157 n/a n/a 2,181 n/a n/a n/a n/a n/a n/a n/a n/a 
1968 ll, 221 n/a n/a 2,545 n/a n/a 3,224 n/a n/a n/a n/a n/a 
1969 34,795 20,338 14,457 2,854 n/a n/a n/a n/a n/a n/a n/a n/a 
1970 36,868 22,382 14,486 3,171 n/a n/a 3,837 n/a n/a n/a n/a n/a 

1971 40,000 24,611 15,389 3,482 n/a n/a n/a n/a n/a n/a n/a n/a 
1972 42,000 26,208 15,792 3,460 2,385 1,075 3,529 n/a n/a n/a n/a n/a 
1973 4 5,000 28,236 16,764 3,520 2,466 1,054 4,393 3,520 1,992 1,528 1,555 873 
1974 47,434 29,881 17,553 3,417 2,327 1,090 4,266 n/a n/a n/a n/a n/a 
1975 50,493 31,841 18,652 3,515 2,401 1,114 5,484 4,466 2,596 1,870 1,625 1,018 

1976 52,642 33,244 19,398 3,578 2,447 1,131 n/a n/a n/a n/a n/a n/a 
1977 51,783 32,789 18,994 3,465 2,386 1,079 6,403 5,302 2,886 2,416 1,895 1,101 
1978 49,701 30,968 18,733 3,516 2,438 1,078 n/a n/a n/a n/a n/a n/a 
1979 47,717 29,241 18,476 3,644 2,466 1,178 7,419 6,114 3,622 2,492 1,908 1,305 
1980 45,106 27,279 17,827 3,823 2,632 1,191 n/a n/a n/a n/a n/a n/a 

1981 41,476 24,703 16,773 3,838 2,591 1,247 8,185 6,893 4,144 2,749 2,150 1,292 

~/Figures tor 1961-70 and 1974-81 were obtained from the u.s. Department of Education (1948-821 special tabulations from the Higher 
Education General Information survey, 3/82 and 4/82). Figures for 1971-73 were estiaated by the Com.ittee in order to rS~Dove the distortion 
produced in the series by a change in the survey taxonomy in 1971. Public and private figures tor 1981 were estil'llated by the Committee. 
Health professions are not included. 

~From the National Research Council (1958-82). Foreign nationals who received doctorates from u.s. institutions are included. 

~Figures tor 1962-70 were estimated by the Co.mittee. Figures for 1972-81 were obtained from the National Research Council (1973-82) 
except for first-year acadeaic postdocs, which were obtained from the National Research Council (1958-82). Foreign nationals who received 
doctorates from u.s. institutions are included. 

~/Public and private figures were adjusted by the Committee to include a small nuaber of individuals for whom control of institution could 
not be deteDDined. 

.... 
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APPBNDIX TABLB B4 Total Undergraduate Degree-Credit Bnroll .. nt, Total B.A. De9reea Awarded, and Ratio of Bioaedical Science B.A.a to Total 
B.A.s, by Control of Institution, 1960-82 

Total onderiraduate e!Sr .. -cradit Bnroll .. nt Sthouaandal 
Total B.A. Degrees Awarded£/ Ratio of Bio .. d. Sci. 

Includin9 First Professional!/ Bxcludi!!S First Profession•~ sexcludi!!S first 2rofeaaionall B.A.a to Total B.A. a!¥ 
Fiscal 
Year Total Public Private Total Public Private Total Public Private Total 

1960 3,402 n/a n/a 3,334 n/a n/a n/a n/a n/a n/a 

1961 3,610 n/a n/a 3,538 n/a n/a 365,337 n/a n/a 0.0427 
1962 3,891 n/a n/a 3,813 n/a n/a 382,822 n/a n/a 0.0429 
1963 4,207 n/a n/a 4,123 n/a n/a 410,421 n/a n/a 0.0456 
1964 4,529 n/a n/a 4,438 n/a n/a 460,467 n/a n/a 0.0482 
1965 4,342 2,802 1,541 4,255 n/a n/a 492,984 n/a n/a 0.0499 

1966 4,829 3,184 1,645 4,732 n/a n/a 524,117 n/a nl• 0.0502 
1967 5,160 3,451 1,709 5,057 3,408 1,649 562,369 n/a n/a 0.0501 
1968 5,557 3,810 1,747 5,437 3,758 1,679 636,863 n/a ri/a 0.0490 
1969 6,043 4,308 1,735 5,905 4,248 1,657 734,002 466,133 267,869 0.0474 
1970 6,529 4,749 1,780 6,377 4,685 1,692 798,070 523,442 274,628 0.0462 

1971 6,889 5,076 1,813 6,719 5,004 1, 715 846,110 562,345 283,765 0.0473 
1972 7,104 5,302 1,802 6,913 5,221 1,692 894,110 604,471 289,639 0.0470 
1973 7,199 5,401 1,799 6,998 5,316 1,682 930,272 636,378 293,894 0.0484 
1974 7,396 5,589 1,807 7,187 5,501 1,686 954,376 657 ,'455 296,921 0.0497 
1975 7,833 5,986 1,847 7,610 5,892 1,718 931,663 640,524 291,139 0.0542 

1976 8,468 6,520 1,948 8,234 6,423 1,811 934,443 640,799 293,644 0.0563 
1977 8,559 6,595 1,964 8,312 6,495 1,817 928,228 635,909 292,319 0.0558 
1978 8,122 6,696 2,026 8,411 6,593 1,878 930,201 633,183 297,018 0.0534 
1979 8,709 6,662 2,047 8,452 6,557 1,895 931,340 627,084 304,256 0.0512 
1980 8,962 6,850 2,112 8,699 6, 744 1,955 940,251 629,338 310,913 0.0480 

1981 9,354 7,162 2,192 9,074 7,046 2,028 935,140 626,452 308,688 0.0444 
1982 n/a nl• n/a nl• n/a n/a 945,000 632,772 312,228 0.0444 

!!Figures for 1960-64 were obtained froa the u.s. Depart-.nt of Bducation (1961-82), those for 1965-75 froa the u.s. Depart-.nt of 
Bducation (1973-82), and the one for 1976 froa the u.s. Depart-.nt of Bducation (1974-82). Figures for 1977-81 were obtained by sub­
tracting enroll .. nt for .. ater's and doctor's degrees froa total degree-credit enroll .. nt (U.S. Depart-.nt of Bducation, 1974-82). 

BIFigurea for 1960-66 were eati .. ted at 98' of total undergraduate degree-credit enroll-.nt (including first professional). Those for 
1967-81 were obtained by subtracting first professional enroll .. nt froa total undergraduate enroll .. nt (including first professional). Firat 
professional enroll .. nt data for 1967-77 were obtained froa the u.s. Depart..nt of Bducation (1959-79), data 
for 1978-81 froa the u.s. Depart-.nt of Bducation (1961-82). 

s!Figurea for 1961-81 were obtained froa the u.s. DepartMent of Bducation (1948-83). The total figure for 1982 is an inter .. diate pro­
jection obtained froa the u.s. Depart-.nt of Bducation (1973-8211 the public and private figures for 1982 were eati .. ted by the C~ittee. 

~See Appendix Table B3 for nuaber of baccalaureate degrees awarded in the bioaedical sciences. For 1982, a constant ratio was aaau-.d. 

1-' 
-..1 
(X) 
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APPENDIX TABLB 85 Ph.D.s s.ployed in the Bioaedical SCiences, 1960-81.!1 

'l'otal Acadeaia lexcludins 22stdocs.~B/ 
Piscal Labor Postdoc. PPROC Hospitals/ Non- Self- uneaployed 
Year Porce Total Public Private AE!2ts. Business Gov't. Labs Clinics Profit !!_2lOied Other and Seekin2 

1960 16,067 8,194 n/a n/a 1,639 2,799 2,360 n/a n/a n/a n/a 1,046 29 

1961 n/a n/a n/a nl• n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1962 17,862 9,140 n/a n/a 1,827 2,831 2,886 n/a n/a n/a n/a 1,129 49 
1963 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1964 20,930 11,300 n/a n/a 2,259 3,212 2,866 n/a n/a n/a n/a 1,255 38 
1965 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1966 23,870 12,870 n/a n/a 2,570 3,691 3,370 n/a n/a n/a n/a 1,304 65 
1967 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a .-

-..1 
1968 28,962 16,122 n/a n/a 3,224 4,212 3,829 n/a n/a n/a n/a 1,470 105 ID 
1969 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1970 34,151 19,181 n/a n/a 3,837 4,832 4,284 n/a n/a n/a n/a 1,771 246 

1971 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1972 39,931 23,087 n/a n/a 3,529 4,866 4,225 n/a 1,464 1,150 411 935 264 
1973 43,798 24,755 16,490 8,265 4,393 5,285 3,962 1,023 1,619 1,094 515 711 441 
1974 46,791 27,128 n/a n/a 4,266 6,171 4,869 n/a 1,721 1,265 722 326 323 
1975 50,698 28,339 18,993 9,346 5,484 6,645 4,522 995 1,950 1,221 836 188 518 

1976 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1977 55,167 30,390 20,693 9,697 6,403 6,918 4,567 1,040 2,296 1,544 864 335 810 
1978 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1979 62,590 33,687 22,812 10,875 7,419 8,461 5,075 1,078 2,727 1,854 1,197 402 690 
1980 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1981 69,076 36,497 23,894 12,603 8,185 9,957 5,406 1,234 2,798 2,083 1,860 225 831 

!IPigures for 1960-70 were estiaated by the Ca.nittee. Figures for 1972-81 were obtained from the National Research Council (1973-82). 
Foreign nationals who received doctorates froa u.s. institutions are included. 

BIPublic and private figures were adjusted by the Com.ittee to include a saall nuaber of acadeaically eaployed individuals for whom 
control of institution could not be deterained. 
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APPBHDIX TABLB B6 Bia.edical Sciences Faculty/Student Ratio, 1962-8oY 

4-Yr. Weighted Ph.D. Faculty/ 
Fiscal Faculty Avg. Bnrollaent Student Ratio 
Year lF~ !WSl iF/WS! 

1962 9,140 214,441~ 0.0430~ 
1963 n/a 230,378 n/a 
1964 11,300 253,140 0.0446 
1965 n/a 270,787 n/a 

1966 12,870 283,089 0.0455 
1967 n/a 293,398 n/a 
1968 16,122 305,737 0.0527 
1969 n/a 323,210 n/a 
1970 19,181 344,711 0.0556 

1971 n/a 371,288 n/a 
1972 23,087 399,153 0.0578 
1973 24,755 428,513 0.0578 
1974 27,128 460,451 0.0589 
1975 28,339 492,844 0.0575 

1976 n/a 521,948 n/a 
1977 30,390 540,285 0.0562 
1978 n/a 545,088 n/a 
1979 33,687 535,380 0.0629 
1980 35,092 ~ 521,719 0.0673 ~ 

!!Faculty is defined as all Ph.D.s acadeaically eaployed in the bia.edical 
sciences (excluding postdoctoral appointaents). Students are defined as a 
4-year weighted average of enrollaents, i.e., (WS)t • l/6(St + 2St-l + 
2St-2 + St-3), where S • total graduate and undergraduate enrollaents in 
the bioaedical sciences. See Appendix Table Bl for supporting data. 

~Bstiaated by the Caaaittee. 

.... 
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APPBNDIX TABLB 87 National Bxpenditures for Health-Related R and D, 1960-82a/ (S aillions) 

Current Dollars 1972 Dollars 
Iaplicit 

Fiscal Private Private Price Deflator~ 
Year Total Federal Industrx Other Total Federal Industrx Other ,1972 • 100.01 

1960 886 U8 253 185 1,290 652 368 269 68.70 

1961 1,087 574 312 201 1,569 828 450 290 69.30 
1962 1,333 782 336 215 1,891 1,109 477 305 70.50 
1963 1,526 919 375 232 2,131 1,284 524 324 71.60 
1964 1,698 1,049 coo 249 2,336 l,CU 550 3U 72.70 
1965 1,890 1,174 450 266 2,5U 1,580 606 358 74.30 

1966 2,lll 
.... 

1,316 510 285 2,749 1,7U 664 371 76.80 (X) 

1967 2,345 1,459 580 306 2,968 1,847 734 387 79.00 .... 
1968 2,568 1,582 661 325 3,109 1,915 800 393 82.60 
1969 2,785 1,674 754 357 3,212 1,931 870 U2 86.70 
1970 2,847 1,667 795 38S 3,llS 1,824 870 421 91.40 

1971 3,168 1,877 860 431 3,300 1,955 896 U9 96.00 
1972 3,536 2,U7 934 455 3,536 2,147 934 455 100.00 
1973 3,750 2,225 1,048 477 3 1 5U 2,103 991 451 105.80 
1974 c,cu 2,754 1,183 506 3,830 2,374 1,020 U6 116.00 
1975 4,701 2,832 1,319 550 3,696 2,226 1,037 U2 127.20 

1976 5,107 3,059 1,469 579 3,8U 2,285 1,097 U2 133.90 
1977 5,621 3,396 1,6U 611 3,967 2,397 1,139 Ul Ul.70 
1978 6,279 3,8ll 1,800 668 4,130 2,506 1,184 U9 152.05 
1979 7,128 4,321 2,093 7U 4,308 2,612 1,265 432 165.46 
1980 7,942 4,723 2,03 786 c,478 2,663 1,372 U3 177.36 

1981 8,598 4,898 2,864 836 c,cn 2,530 1,479 U2 193.58 
1982 9,253 4,983 3,381 889 4,467 2,406 1,632 429 207.15 

!IFroa NIH (special tabulations, 6/7/82 and 6/8/82). Fi9ures for 1976, 1978, and 1980-82 are NIH estiastes. Iteas asy 
not au• to totals due to roundin9. 

~Froa the u.s. Bureau of the Census. 
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APPBRDIX TABLB 88 NIH Research Grant Expenditures, 1965-81!1 ($ •illiona) 

RIB Research Grant Expenditures in u.s. Coll!Se• and universities 

Total NIB Research Grant B!E!nditurea Current Dollars 1972 Dollars !if 
Fiscal 
Year Current Dollars 1972 Dollars !if Total Public Private Total Public Private 

1965 492.1 662.3 n/a n/a n/a n/a n/a n/a 

1966 551.2 717.7 n/a n/a n/a n/a n/a n/a 
1967 618.4 782.8 n/a n/a n/a n/a n/a n/a 
1968 647.0 783.3 n/a n/a n/a n/a n/a n/a 
1969 649.1 748.7 n/a n/a n/a n/a n/a n/a 
1970 624.3 683.0 n/a n/a n/a n/a n/a n/a 

1971 699.7 728.9 n/a n/a n/a n/a n/a n/a 1-' 
1972 825.5 825.5 675.9 339.4 336.4 675.9 339.4 336.4 (X) ,., 
1973 837.5 791.6 679.8 331.9 347.9 642.5 313.7 328.8 
1974 1,093.5 942.7 880.5 446.1 t34.4 759.0 384.6 374.5 
1975 1,141.3 897.2 923.3 467.3 456.0 725.9 367.4 358.5 

1976 1,263.6 943.7 1,018.6 512.6 506.0 760.7 382.8 377.9 
1977 1,417.2 1,000.1 1,138.8 573.0 565.8 803.7 404.4 399.3 
1978 1,618.0 1,064.1 1,312.8 664.7 648.7 863.4 436.7 426.7 
1979 1,928.6 1,166.0 1,567.6 803.0 764.6 947.4 485.3 462.1 
1980 2,132.7 1,202.5 1,728.8 887.0 841.8 974.7 500.1 474.6 

1981 2,302.8 1,189.6 1,867.6 957.1 910.5 964.8 494.4 470.4 

yrro. NIB (1966-82, special tabulations, 6/7/82 and 6/8/82). It•- .. y not &UII to totals due to rounding. 

~1972 dollars were obtained by using the I~licit GNP Price Deflator (U.S. Bureau of the Cenaua--aee Appendix Table 87). 
It .. a .. y not au• to totals due to rounding. 
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APPBNDIX TABLB 89 Bia.edical Science R and D Expenditures in Colleges and Universities, by Control of Institution, 
1960-81 (• aillions) 

Current Dollars !I 
Weighted Sua of 

1972 Dollars W Bia.ed. Sci. R and D 
Fiscal Bxpend. in Last 3 Yn.!!l 
Year Total Public Private Total Public Private &Total. 1972 Dollanl 

1960 287.4 n/a n/a 418.3 n/a n/a 363.5 

1961 339.4 n/a n/a 489.8 n/a n/a 422.6 
1962 402.2 n/a n/a 570.5 n/a n/a 492.1 
1963 480.9 n/a n/a 671.7 n/a n/a 575.6 
1964 565.7 n/a n/a 778.2 n/a n/a 673.0 
1965 638.0 n/a n/a 858.7 n/a n/a 771.7 

1966 724.0 n/a n/a 942.8 n/a n/a 859.6 
1967 795.0 n/a n/a 1,006.4 n/a n/a 937.6 
1968 860.7 n/a n/a 1,042.1 n/a n/a 999.4 
1969 917.3 n/a n/a 1,058.0 n/a n/a 1,037.1 
1970 991.2 n/a n/a 1,084.5 n/a n/a 1,060.6 

1971 1,054.7 n/a n/a 1,098.7 n/a n/a 1,081.4 
1972 1,102.2 600.5 501.7 1,102.2 600.5 501.7 1,096.0 
1973 1,252.9 691.2 561.8 1,184.3 653.3 531.0 1,121.9 
1974 1,284.3 691.4 592.8 1,107.1 596.1 5ll.l 1,144.5 
1975 1,517.0 825.5 691.5 1,192.6 649.0 543.6 1,147.8 

1976 1,688.8 937.9 750.9 1,261.3 700.5 560.8 1,188.4 
1977 1,798.2 1,002.3 795.9 1,269.0 707.3 561.7 1,246.0 
1978 2,038.8 1,158.3 880.5 1,340.9 761.8 579.1 1,285.0 
1979 2,227.7 1,237.3 990.4 1,346.4 747.8 598.6 1,324.3 
1980 2,534.1 1,430.5 1,103.6 1,428.8 806.6 622.2 1,365.6 

1981 2,892.7 1,657.8 1,235.0 1,494.3 856.4 638.0 1,424.6 

!!Figures for 1972-81 were obtained fro. the National Science Foundation (1975-83). The 1978 figures are NSF 
estlutes. Figures for other years were eatiuted by the Ca.aittee. Ite .. uy not sua to totals due to rounding. 

~1972 dollars were obtained by using the laplicit GNP Price Deflator (U.S. Bureau of the Census--see Appendix 
Table 87). Iteas uy not sua to totals due to rounding. 

£/Collputed by the foraula l/4(Rt + 2Rt-l + Rt-2), where R • total bioaedical science Rand D expenditures (1972 
dollars). 

.... 
(X) 
w 
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APPENDIX TABLE BlO Average Biomedical Science R and D Expenditures per School in 
Colleges and Universities, by Control of Institution, 1972-81!/ (1972 $, thousands) 

Avera2e R and D Expenditures Number of Schools Reportini!/ 
Fiscal 
Year Total Public Private Total Public Private 

1972 1,865 1,793 1,960 591 335 256 
1973 2,004 1,950 2,074 591 335 256 
1974 1,858 1,774 1,966 596 336 260 
1975 2,225 2,009 2,552 536 323 213 

1976 2,357 2,175 2,633 535 322 213 
1977 2,368 2,197 2,625 536 322 214 
1978 2,386 2,301 2,507 562 331 231 
1979 2,383 2,252 2,569 565 332 233 
1980 2,538 2,429 2,694 563 332 231 

1981 2,654 2,579 2,762 563 332 231 

a/see Appendix Table B9 for supporting data. 

b/From the National Science Foundation. For 1978, the number of doctorate-granting 
institutions was obtained from NSF; the number of master's-granting institutions was 
estimated by the Committee. 

..... 
(X) 
,c. 
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APPBNDIX TABLE Bll Indirect Costa on NIH-Sponsored Research Grants at Institutions of Higher 
Bducation, 1970-81!1 

All Institutions of Higher Bd. Public Schools Private Schools 

Fiscal t of Direct t of Total t of Direct ' of Total t of Direct t of Total 
Year Costs Costs Costs Costs Costs costs 

1970 25.8 20.5 26.6 21.0 24.8 19.9 

1971 27.2 21.4 28.2 22.0 26.3 20.8 
1972 28.4 22.1 28.7 22.3 28.2 22.0 
1973 30.3 23.3 30.4 23.3 30.4 23.3 
1974 31.8 24.1 30.4 23.3 33.2 24.9 
1975 32.5 24.5 30.2 23.2 34.8 25.8 

1976 34.6 25.7 31.8 24.1 37.7 27.4 
1977 35.1 26.0 31.4 23.9 38.9 28.0 
1978 36.1 26.5 31.8 24.1 40.6 28.9 
1979 37.6 27.3 32.8 24.7 42.9 30.0 
1980 39.3 28.2 33.3 25.0 46.0 31.5 

1981 40.4 28.8 34.2 25.5 47.7 32.3 

Average Annual 
Growth Rate 
1970-81 4.2t 3.lt 2.3t 1.8. 6.lt 4.5. 

!/ Proa NIH (1966-82). 

1-' 
(X) 
1.11 
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APPINDIX TABLE 812 Faculty Attrition Rates at u.s. Medical Schools, by DepartMnt and Dec)ree Type, 1970-81.!1 

All Dei!!rtMnts Clinical Oee!rtMnta Basic Science Dee!rtMnta 
Fiscal 
Year Total M.D.a Pb.D.s Other Total M.D. a Ph.D.a Other Total M.D.a Ph.D.a Other 

1970 6.3 6.5 4.6 9.6 7.1 6.8 7.3 9.7 4.8 5.1 3.3 4.3 

1971 6.5 6.9 4.5 8.8 7.3 7.2 6.4 9.7 4.7 5.3 3.6 7.6 
1972 7.8 7.7 6.3 12.2 8.2 7.9 7.7 11.8 6.8 6.3 5.5 12.7 
1973 7.2 7.0 5.2 13.4 7.8 7.1 6.9 15.3 5.8 6.2 4.3 10.7 
1974 6.5 6.4 4.9 11.1 7.0 6.6 6.7 10.9 5.3 5.3 3.9 11.4 
1975 6.7 6.5 5.4 11.6 7.1 6.7 6.8 10.8 5.9 5.4 4.6 12.7 

1976 7.5 7.4 5.8 13.1 8.2 7.7 7.5 ll. 7 6.0 5.6 4.9 12.2 ..... 
(X) 

1977 7.7 7.7 6.0 12.0 8.2 8.0 7.5 11.6 6.3 5.9 5.2 12.4 (1\ 

1978 6.5 6.6 4.9 11.0 7.1 6.8 6.5 11.3 5.2 5.1 4.1 10.4 
1979 6.3 6.3 5.1 10.8 6.9 6.6 7.1 10.3 5.0 4.1 4.0 11.4 
1980 5.9 6.0 4.8 8.6 6.4 6.2 5.9 9.0 4.7 4.1 4.2 8.1 

1981 5.8 5.8 4.7 9.8 6.1 6.0 5.6 8.6 5.1 4.3 4.2 u.s 

Average 1970-81 6.7 6.7 5.2 11.0 7.3 7.0 6.8 11.0 5.5 5.2 4.3 10.4 

!I Fr011 Sher .. n and Bowden (1982). Baeed on the Medical School Faculty Roster. Figures repre .. nt percent of full-tiM faculty 
leaving each year for retir ... nt, death, and other reasons. 
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APPENDIX TABLE Bl3 Postdoctoral Research Training of New Faculty Hires in u.s. Medical Schools, by 
Departaent and Degree Type, 1970-80!1 

All De2!rtaenta Clinical De2!rtaenta Basic Science De2!rtaenta 
Piacal 
Year M.D.a Ph.D.& M.D.a Ph.D.a M.D.s Ph.D.a 

1970 28.2 29.6 27.7 20.1 32.0 35.2 

1971 26.1 32.5 25.0 22.5 35.6 39.3 
1972 25.8 39.3 24.6 28.5 36.3 45.8 
1973 22.9 41.0 22.7 26.9 24.7 50.2 
1974 25.0 44.2 24.3 31.0 33.3 52.9 
1975 22.5 41.7 21.8 29.9 30.3 50.4 

1976 23.4 49.9 22.8 37.9 29.7 58.7 
1977 23.7 50.7 22.7 38.3 35.8 59.7 
1978 23.5 56.0 23.2 43.8 28.3 66.1 
1979 20.0 55.8 19.4 41.4 29.1 67.9 
1980 22.2 55.3 21.6 38.2 28.7 68.3 

Average 1970-80 23.9 45.1 23.3 32.6 31.3 54.0 

!I Prom Sheraan and Bowden (1982). Baaed on Medical School Faculty Roster. Figures represent 
percent of new full-tiae faculty with postdoctoral research training. 

..... 
(I) 
-...1 
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APPBNDIX TABLE 814 Ph.D.s Acadeaically Baployed in the 
Bio.edical Sciences, b~ Baployaent Status and Type of 
In~titution, 1973-81!1 

Piacal 
Year 

Baployaent 
Status 

1973 Total 
Pull-TiM 
Part-TiM 

1975 Total 
Pull-TiM 
Part-TiM 

1977 Total 
Pull-TiM 
Part-TiM 

1979 Total 
Pull-TiM 
Part-TiM 

1981 Total 
Pull-TiM 
Part-TiM 

Average Annual Total 
Growth Rate Pull-TiM 
froa 1973-81 Part-TiM 

Type of Institution 

Total 

24,755 
24,048 

707 

28,339 
27,494 

845 

30,390 
29,479 

911 

33,687 
32,675 
1,012 

36,497 
35,477 

1,020 

5.0 
5.0 
4.7 

4-Year 2-Year 

24,236 519 
23,557 491 

679 28 

27,716 623 
26,926 568 

790 55 

29,610 780 
28,774 705 

836 75 

32,865 822 
31,926 749 

939 73 

35,659 838 
34,716 761 

943 77 

4.9 6.2 
5.0 5.6 
4.2 13.5 

!lrroa the National Research Council (1973-82). Foreign 
nationals who received doctorates froa u.s. institutions are 
included. Individuals on postdoctoral appointMnts are 
excluded. 
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APPENDIX TABLE 815 Year Ca.pany Started Research or Develop.ent 
Activities Related to the Hew Biotechnology--Survey Results!! 

Hullber of Percentage of 
Year Started Respondents Respondents 

Before 1970 6 5.2 
1970 0 o.o 

1971 2 1.7 
1972 0 o.o 
1973 1 0.9 
1974 2 1.7 
1975 8 6.8 

1976 4 3.4 
1971 2 1.7 
1978 10 8.6 
1979 14 12.1 
1980 15 12.9 

1981 29 25.0 
1982 23 19.8 

TOTAL 116 100.0 

!lrro. a survey of the biotechnology industry sponsored jointly by 
the Ca..ittee and the Congressional Office of Technology Aaaeaa.ent 
(1983) 0 

.... 
(X) 
ID 
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APPENDIX TABLE 816 Hu.ber of Bia.edical Ph.D.s per Fir• in the 
Biotechnology Industry--Survey Results!/ 

Hu.ber of Hullber of Percentage of 
Ph.D. a per Fir• Fir•s ReSponding Fir .. Responding 

0 4 3.4 
1-5 47 40.5 
6-10 26 22.4 
11-15 15 12.9 
16-20 8 6.9 
21-25 5 4.3 
26-30 1 0.9 
31-35 5 4.3 
36-40 1 0.9 
over 40 __! 3.4 

TOrAL 116 100.0 

!!Fro. a survey of the biotechnology industry sponsored jointly by the 
C~ittee and the Congressional Office of Technology Assess.ant (1983). 

..... 
\0 
0 
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APPENDIX TABLE 817 Percent of the Postdoctoral Population in the 
Bia.edica1 Sciences Who Had Barned Their Doctorates More ~han 2, 3, or 4 
Years Earlier, 1973-81!1 

NWiber of Years Since Ph.D. 

Fiscal Total >2 Years .>3 Years ::>4 Years 
Year Postdocs N ' N ' N ' 
1973 4,393 1,362 31.0 770 17.5 519 11.8 

1975 5,484 1,923 35.1 1,114 20.3 843 15.4 

1977 6,403 2,478 38.7 1,529 23.9 1,051 16.4 

1979 7,419 2,999 40.3 2,018 27.2 1,532 20.6 

1981 8,185 3,447 42.1 2,244 27.4 1,593 19.5 

!lrroa the National Research Council (1973-82). 

1-' 
10 
1-' 
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APPENDIX TABLE 818 Annual Huaber of Bia.edical Scientists in the PY 1981 
Ph.D. Labor Force Expected to Reach the Age of 65 During the PY 1983-2001 
Period!/ 

!aplOJ!!nt Sector 

Fiscal 
Year Total · Acade•ia Other Sectors 

1983 474 260 208 

1985 584 420 152 

1987 744 400 340 

1989 934 534 399 .... 
10 
"-J 

1991 1,102 685 406 

1993 1,226 790 424 

1995 1,360 826 514 

1997 1,262 752 497 

1999 1,436 890 530 

2001 1,484 916 555 

!lrroa the Rational Research Council (1973-82). 
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APPENDIXC 
Behavioral Sciences Data 

Behavioral Science Enrollments in Colleges and 
Universities, by Control of Institution, 
1960-82 

First-Year Graduate Enrollment in the Behavioral 
Sciences, 1960-82 

Behavioral Science Postdoctoral Appointaents, 
1962-81 

Behavioral Science Degrees Awarded in Colleges 
and Universities, by Control of Institution, 
1961-81 

Total undergraduate Degree-credit Enrollment, 
Total B.A. Degrees, and Ratio of Behavioral 
Science B.A.s to Total B.A.s, by Control of 
Institution, 1960-82 

Graduate Enrollment in Psychology, Ph.D. Degrees 
Awarded in Psychology, and Ratio of Clinical 
Psychology Ph.D.s to Total Psychology Ph.D.s, 
by Control of Institution, 1960-82 

Ph.D.s Employed in All Behavioral Science Fields, 
1962-81 

Ph.D.s Employed in the Clinical Behavioral 
Sciences, 1962-81 

Ph.D.s Employed in the Nonclinical Behavioral 
Sciences, 1962-81 

Behavioral sciences Faculty/Student Ratio, 
1962-80 

Behavioral Science R and D Expenditures in 
Colleges and Universities, by Control of 
Institution, 1960-81 ($ millions) 

Average Behavioral Science R and D Expenditures 
per School in Colleges and Universities, by 
Control of Institution, 1972-81 (1972 $, 
thousands) 

Ph.D.s Academically Employed in the Behavioral 
Sciences, by Employment Status and Type of 
Institution, 1973-81 

Annual Number of Behavioral Scientists in the 
PY 1981 Ph.D. Labor Force Expected to Reach the 
Age of 65 During the PY 1983-2001 Period 
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200 
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APPBMDIX TABLE Cl Behavioral Science lnroll .. nta in Collages and Univeraitiaa, by Control of Institution, 1960-82!1 

Graduate lnroll .. nt 
Bati .. tad TOtal Undergraduate 

and Graduate Bnroll .. nt Undergraduate lnro11 .. nt !!! Total Behavioral~ Clinical Behav lor al :!L Monclinical Bahavior!l:!L 
Pi seal 
Year Total Public Privata TOtal Public Privata TOtal Public Privata TOtal Public Private TOtal Public Private 

1960 172,976 n/a n/a 160,221 n/a n/a 12,748 6,616 6,132 3,788 n/a n/a 8,960 n/a n/a 

1961 194,799 n/a n/a 179,829 n/a n/a 14,960 7,981 6,979 4,403 n/a n/a 10,557 n/a n/a 
1962 225,508 n/a n/a 210,132 n/a n/a 15,376 8,293 7,083 4,978 n/a n/a 10,398 n/a n/a 
1963 257,638 n/a n/a 241,032 n/a n/a 16,606 9,456 7,150 4,733 n/a n/a 11,873 n/a n/a 
1964 304,376 n/a n/a 215,594 n/a n/a 18,782 n/a n/a 4,166 n/a n/a 13,916 n/a n/a 
1965 316,576 n/a n/a 295,627 n/a n/a 20,949 n/a n/a 5,610 n/a n/a 15,339 n/a n/a 

1966 382,914 n/a n/a 358,840 n/a n/a 24,074 n/a n/a 6,511 n/a n/a 17,563 n/a n/a 
1967 431,820 n/a n/a 406,763 274,125 132,638 25,057 n/a n/a 5,949 n/a n/a 19,108 n/a n/a 
1961 495,959 n/a n/a 466,076 322,147 143,929 29,883 n/a n/a 7,139 n/a n/a 22,744 n/a n/a 
1969 565,816 n/a n/a 531,813 382,581 149,232 34,003 n/a n/a 8,525 n/a n/a 25,478 n/a n/a 
1970 637,063 n/a n/a 600,555 441,211 159,344 36,508 n/a n/a 9,172 n/a n/a 27,336 n/a n/a 

1971 618,333 n/a n/a 647,977 482,583 165,394 40,356 n/a n/a 10,882 n/a n/a 29,474 n/a n/a 
1972 723,887 543,471 180,416 682,002 515,078 166,924 41,115 28,393 13,492 10,909 7,268 3,641 30,976 21,125 9,851 
1973 712,414 537,894 174,520 667,511 507,125 160,456 44,833 30,769 14,064 12,125 8,179 3,946 32,708 22,590 10,118 
1974 619,339 523,310 166,029 642,378 491,682 150,696 46,961 31,621 15,333 13,858 9,067 4,791 33,103 22,561 10,542 
1975 615,454 525,296 157,158 636,418 492,743 143,675 49,036 32,553 16,483 14,840 9,462 5,378 34,196 23,091 11,105 

1976 692,209 533,644 158,565 640,413 499,559 140,854 51,796 34,085 17.711 16,925 10,576 6,349 34,871 23,509 11,362 
1977 653,894 503,826 150,068 602,913 471,116 131,797 50,981 32,710 "18,271 17,264 10,444 6,820 33,717 22,266 11,451 
1978 643,922 494,045 149,877 518,153 457.761 130,392 55,769 36,284 19,485 19,685 12,257 7,428 36,084 24,027 12,057 
1979 611,034 466,656 144,371 555,263 430,769 124,494 55,771 35,817 19,184 20,292 12,426 7,866 35,479 23,461 12,018 
1980 627,263 478,544 148,719 571,490 443,054 128,436 55,773 35,490 20,283 20,909 12,595 8,314 34,864 22,895 11,969 

1981 n/a n/a n/a n/a n/a n/a 56,394 34,943 Zl,451 n/a n/a n/a n/a n/a n/a 
1912 n/a n/a nja n/a n/a n/a 56,045 34,704 21,341 n/a n/a n/a n/a n/a n/a 

!lin this table, clinical behavioral fialda include clinical and school psychology, coun .. ling, and guidance1 nonclinical behavioral fields include 
anthropology, eociology, and nonclinical psychology . 11\lllbara are lover than those presented in previous reporta bacauee speech pathology/audiology haa ~n 
r..ovad fro. the behavioral acianca taxo~. It has been deterainad that thia field ia not equivalent to the behavioral field, speech and hearing sciences. 

!!laati .. ted by the foraula u1•1Ai+2;a1+2)ci' where Ui•behavioral science undergraduate anroll .. nt in year iJ Ai+2 • behavioral science 

baccalaureate degrees awarded in year i+2J Bi+2 • total baccalaureate degraaa ·awardad in year i+2J c 1 • total undergraduate degree-credit anrollaent 

in year 1 (excluding first profaaaional). Public and privata aati .. taa vera baaed on enroll .. nt ratios. Sea Appendix Tables C4 and C5 for supporting data. 

slrigurea for 1960-77 ware obtained fro. the u.s. Depart .. nt of Education (1959-79). Pigurea for 1978-82 vera obtained fro. the National Science 
Foundation (1973-83a) except for the 1979 figure, which waa interpolated. Due to differences in taxo~, liSP nuabera for 1978-82 .. y be slightly 
higher than nuabera that would have been obtained fro. the Depart.ent of Education had data been collected for those years . Por the year 1977, liSP 
reported 54,955 graduate students enrolled in the behavioral aciencaaJ in ca.pariaon, the Depart.ent of Education reported a aa.avhat lover figure of 
50,981 (aa shown in this table). 

~TOtal graduate enroll .. nt in clinical behavioral fields waa aati .. tad by the foraula CGi•(CPi+2tTP1+2lli' where CGi • clinical 

graduate enroll .. nt in year iJ CPi+2 • clinical psychology Ph.D. dagreaa awarded in year i+2J TPi+2 • total psychology Ph.D. degrees awarded 

in year i+2 1 Bi • psychology graduate enroll .. nt in year i. Public and private eati .. tea ware ba .. d on enroll .. nt ratios. llonclinical behavioral 

graduate enroll .. nt repre .. nta the difference between total behavioral and clinical behavioral graduate anrollaenta. Bee Appendix Tablaa C4 and C6 for 

supporting data. 

..... 
ID ,co. 
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APPENDIX TABLB C2 First-Year Graduate Bnroll .. nt in the Behavioral Sciences, 1960-82 

First-Year, Full-Ti .. Graduate 
Fiscal Total First-Year Bnroll .. nt in Doctorate-
Year Graduate Bnrolt.ent!l Grantin9 Institution~ 

1960 6,188 n/a 

1961 7,132 n/a 
1962 8,038 n/a 
1963 8, 739 n/a 
1964 9,288 n/a 
1965 11,832 n/a 

1966 13,659 n/a 
1967 13,659 n/a 
1968 15,966 n/a 
1969 16,831 n/a 
1970 19,501 n/a 

1971 22,709 n/a 
1972 22,604 n/a 
1973 23,845 n/a 
1974 24,138 n/a 
1975 25,081 9,508 

1976 26,270 9,259 
1977 24,551 9,368 
1978 n/a 9,411 
1979 n/a 8,381 
1980 n/a 8,188 

1981 n/a 8,291 
1982 n/a 7,955 

!!rca. the u.s. Depart .. nt of Education (1959-79). 

~rra. the National Science Foundation (l973-83a). 

First-Year, rull-Ti .. G~aduate 
Enrol1 .. nt in Doctorate-
Grantin~ Def!rt .. nt..:/ 

n/a 

n/a 
n/a 
n/a 
n/a 
n/a 

n/a 
4,191 
4,899 
5,164 
5,983 

6,968 
6,935 
7,316 
7,406 
8,017 

7,499 
7,772 
7, 725 
6,883 
6,755 

6,813 
6,681 

£/ri9ures for 1967-74 were esti .. ted fro. total first-year 9raduate enrol1 .. nts obtained fro. the u.s. Depart­
.. nt of Education (1959-79). Fi9ures for 1975-82 were obtained fra. the National Science Foundation (l973-83b)~ 
Within the text of this report, these nuabers appear as enroll .. nts for the fall of the previous year. 
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APPBNOIX TABLB C3 BehaYioral SCience Postdoctoral Appoint.ents, 1962-81!1 

All Behavioral Fields Clinical Behavioral Fields Nonclinical Behavioral Fields 

Acadeaicb/ Acadeaic!!/ Acadeaic!!/ 
Fiscal 
Year Total Total Public Private Nonacadeaic Total Total Public Private Nonacadeaic Total Total Public Private Nonacadeaic 

1962 137 n/a n/a n/a n/a 35 n/a n/a n/a n/a 102 n/a n/a n/a n/a 
1963 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1964 209 n/a n/a n/a n/a 55 n/a n/a n/a n/a 154 n/a n/a n/a n/a 
1965 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/& 

1966 251 n/a n/a n/a n/a 66 n/a n/a n/a n/a 185 n/a n/a n/a n/a 
1967 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1968 331 n/a n/a n/a n/a 80 n/a n/a n/a n/a 251 n/a n/a n/a n/a 
1969 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1970 415 n/a n/a n/a n/a 105 n/a n/a n/a n/a 310 n/a n/a n/a n/a 

1971 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1972 513 n/a n/a n/a n/a 124 n/a n/a n/a n/a 389 n/a n/a n/a n/a ..... 
1973 604 410 260 150 194 168 71 50 21 97 436 339 210 129 97 ID 
1974 603 n/a n/a n/a n/a 216 n/a n/a n;a n/a 387 n/a n/a n/a n/a 0\ 

1975 739 579 371 208 160 181 94 69 25 87 558 485 302 183 73 

1976 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1977 1,038 760 429 331 278 384 196 101 95 188 654 564 328 236 90 
1978 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1979 1,144 820 405 415 324 317 191 62 129 508 827 629 343 286 198 
1980 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1981 1,016 725 407 318 291 295 175 109 66 470 721 550 298 252 171 

!ltn this table, clinical behavioral fields include clinical and school psychology, counseling, and guidance' nonclinical behavioral fields include 
anthropology, sociology, nonclinical psychology, and speech and hearing sciences. Figures for 1962-70 were esti .. ted by the Coaaittee. Figures for 
1972-81 were obtained froa the Rational Research Council (1973-82). Foreign nationals who received doctorates froa u.s. institutions are included. 

BlPublic and private figures were adjusted by the Coaaittee to include a s .. ll nuaber of individuals for whoa control of institution could not 
be deterained. 
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APPBNDIX 7ABL& C4 Behavioral Science Degrees Awarded in Colleges and Universities, by Control of Institution, 1961-&l!l 

Ph.D. 
B.A. Degrees Awarded ~ 

Degrees Awarded g/ 

(excludi~ first erofessional! Total Behavioral Clinical Nonclinical 
Fiscal 
Year Yo tal Public Private Total Public Private Total Public Private Total Public Private 

1961 16,527 n/a n/a 1,042 n/a n/a 381 nja nja 661 n/a n/a 
1962 18,398 n/a n/a 1,121 n/a n/a 362 n/a n/a 7S9 n/a n/a 
196l 20,862 n/a n/a 1,184 n/a n/a 361 nja n/a 817 n/a n/a 
1964 25,376 n/a n/a 1,297 n/a n/a 469 n/a n/a 828 n/a n/a 
196S 28,820 n/a n/a 1,275 n/a nja 398 nta n/a 871 n/a n/a 

1966 33,728 n/a n/a 1,496 n/a n/a U9 n/a n/a l,OS7 n/a n/a 
1967 39,072 n/a n/a 1,713 n/a n/a S29 nja nja 1,244 n/a n/a 
1968 48,295 n/a n/a 1,910 n/a n/a 613 n/a n/a 1,357 n/a n/a 1-' 
1969 59,040 ll,S34 2S,S06 2,408 n/a n/a 666 n/a n/a 1,742 ID 
1970 68,413 40,533 27,880 2,726 n/a n/a 101 n/a n/a 2,019 n/a n/a 

...., 

1971 76,202 46,105 30,097 3,148 n/a n/a 839 nja nja 2, 309 n/a n/a 
1972 84,203 52,129 32,074 3,310 2,121 1,189 919 633 286 2,391 1,488 903 
1973 89,115 S6,S81 33,128 3,542 2,245 1,297 l,OSS 613 382 2,487 l,S72 91S 
1974 94,154 61,150 33,004 3,750 2,358 1,392 1,061 6S3 408 2,689 1,705 984 
197S 88,871 57,911 30,906 3,938 2,SS2 1,386 1,144 111 373 2,794 1,181 1,013 

1976 83,521 SS,249 28,272 4,190 2,673 l,Sl1 1,293 80S 488 2,897 1,868 1,029 
1917 71,627 51,390 26,237 4,241 2,685 l,S62 1,353 8S8 49S 2,894 1,827 1,067 
1978 72,348 41,375 24,973 4,207 2,632 l,S7S 1,464 880 S84 2, 74l 1,752 991 
1979 67,SSS U,Sl8 24,037 4,245 2,698 1,sn l,S09 923 S86 2,736 1,175 961 
1980 65,283 41,521 23,762 4,193 2,511 1,616 l,S8l 896 68S 2,612 1,621 991 

1981 61,435 38,569 22,866 4,469 2,724 l,HS 1,740 961 . 179 2, 729 1, 76l 966 

!lxn this table, clinical behavioral fields include clinical and school psychology, counseling, and guidance, non-
clinical behavioral fields include anthropology, sociology, nonclinical psychology, and speech and hearing sciences. 

BfNu.O.rs are lower than those presented in previous reports because speech pathology/audiology has been re.aved 
froa the behavioral scierace taxonoay. It has been deterained that this field is not equivalent to the behavioral field, 
speech and hearing sciences. Figures for 1961-81 were obtained fro. the u.s. Departaent of Education (1948-83, special 
tabulations froa the Higher Education General Inforaation Survey, 3/82, 4/82, and 3/83). Public and private figures for 
1981 were estiaated by the Coa.ittee. 

£/reo. the National Research Council (1958-82). Foreign nationals who received doctorates fro. u.s. institutions 
are included. 
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APPDIDIX TABLB C5 Total·undergreduate Degree-credit Enroll .. nt, Total B.A. Degrees, and Ratio of Behavioral Science B.A.e to Total B.A.a, by Control of 
Institution, 1960-82 

Total Underiraduate e!iree-credit Enroll .. nt !thouaandel 
Total B.A. Degrees Awarded'!:/ Ratio of Behavioral Sci. 

Includini Firat Professional!/ Excludini Firat Profeaeiona~ 
Fiscal 

!excludi!!!l first profeeeionall B.A. a to Total B.A.aY 

Year Total Public Private Total Public Private Total Public Private Total 

1960 3,402 n/a n/a 3,334 n/a n/a n/a n/a n/a n/a 

1961 3,610 n/a n/a 3,538 n/a n/a 365,337 n/a n/a 0.0452 
1962 3,891 n/a n/a 3,813 n/a n/a 382,822 n/a n/a 0.0481 
1963 4,207 n/a n/a 4,123 n/a n/a 410,421 n/a n/a 0.0508 
1964 4,529 n/a n/a 4,438 n/a n/a 460,467 n/a n/a 0.0551 
1965 4,342 2,802 1,541 4,255 n/a n/a 492,984 n/a n/a 0.0585 

1966 4,829 3,184 1,645 4,732 n/a n/a 524,117 n/a n/a 0.0644 
1967 5,160 3,451 1,709 5,057 3,408 1,649 562,369 n/a n/a 0.0695 
1968 5,557 3,810 1, 747 5,437 3,758 1,679 636,863 n/a n/a 0.0758 
1969 6,043 4,308 1,735 5,905 4,248 1,657 734,002 466,133 267,869 0.0804 
1970 6,529 4,749 1,780 6,377 4,685 1,692 798,070 523,442 274,628 0.0857 

1971 6,889 5,076 1,813 6,719 5,004 1, 715 846,110 562,345 283,765 0.0901 
1972 7,104 5,302 1,802 6,913 5,221 1,692 894,110 604,471 289,639 0.0942 
1973 7,199 5,401 1,799 6,998 5,316 1,682 930,272 636,378 293,894 0.0964 
1974 7,396 5,589 1,807 7,187 5,501 1,686 954,376 657,455 296,921 0.0987 
1975 7,833 5,986 1,847 7,610 5,892 1, 718 931,663 640,524 291,139 0.0954 

1976 8,468 6,520 1,948 8,234 6,423 1,811 934,443 640,799 293,644 0.0894 
1977 8,559 6,595 1,964 8,312 6,495 1,817 928,228 635,909 292,319 0.0836 
1978 8,722 6,696 2,026 8,471 6,593 1,878 930,201 633,183 297,018 0.0778 
1979 8,709 6,662 2,047 8,452 6,557 1,895 931,340 627,084 304,256 0.0725 
1980 8,962 6,850 2,112 8,699 6,744 1,955 940,251 629,338 310,913 0.0694 

1981 9,354 7,162 2,192 9,074 7,046 2,028 935,140 626,452 308,688 0.0657 
1982 n/a n/a n/a n/a n/a n/a 945,000 632,772 312,228 0.0657 

!!Figures for 1960-64 were obtained froa the u.s. Depart-.nt of Education (1961-82), those for 1965-75 froa the u.s. Depart..nt of 
Education (1973-82), and the one for 1976 froa the u.s. Depart-.nt of Education (1974-82). Figures for 1977-81 were obtained by sub­
tracting enroll-.nt for aaeter'a and doctor's degrees froa total degree-credit enroll .. nt (U.s. Depart..nt of Education, 1974-82). 

BlFiguree for 1960-66 were eetiaated at 98t of total undergraduate degree-credit enroll .. nt (including first professional). 
Those for 1967-81 were obtained by subtracting first professional enroll .. nt froa total undergraduate enroll .. nt (including first 
profeeaional). Firat profeaeional enroll .. nt data for 1967-77 were obtained froa the u.s. Depart..nt of Education (1959-79), data 
for 1978-81 froa the u.s. Depart..nt of Education (1961-82). 

s!Figurea for 1961-81 were obtained froa the u.s. Depart-.nt of Education (1948-83). The total figure for 1982 ia an interaediate pro­
jection obtained froa the u.s. Depart-.nt of Education (1973-82)1 the public and private figures for 1982 were eetiaated by the Coaaittee. 

Yaea Appendix Table C4 for nuaber of baccalaureate degrees awarded in the behavioral aeiencea. For 1982, a constant ratio wae aeeuaed. 

.... 
\0 
Q) 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  The 1983 Report
http://www.nap.edu/catalog.php?record_id=19456

http://www.nap.edu/catalog.php?record_id=19456


APPENDIX TABLE C6 Graduate Enrollment in Psychology, Ph.D. Deqrees Awarded in Psychology, and Ratio of Clinical Psycholoqy 
Ph.D.s to TOtal Psychology Ph.D.s, by Control of Institution, 1960-1982!/ 

P'iscal 
Year 

1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 

Graduate Enrollment 
in Psycholoqy!V 

Total 

8,957 

10,677 
10,751 
11,344 
12,627 
13,733 

15,551 
15,68~ 

19,064 
21,643 
22,726 

2 5, 342 
26,712 
29,157 
30,899 
3 2, 794 

35,318 
35,363 
38,575 
39,152 
39,729 

40,574 
40,756 

Public 

n/a 

n/a 
n/a 
n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 
n/a 

n/a 
17,796 
19,669 
20,216 
20,910 

22,069 
21,393 
24,019 
23,975 
23,931 

23,719 
23,930 

Private 

n/a 

n/a 
n/a 
n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 
n/a 

n/a 
8,916 
9,488 

10,683 
11,884 

13,249 
13,970 
14,556 
15,177 
15,798 

16,855 
16,826 

Ph.D. Degrees Awarded 
in Psycholoqy.s/ 

Total 

772 

820 
856 
890 

1,013 
954 

l, 139 
1,295 
1,464 
1,756 
1,888 

n/a 
2,280 
2,458 
2,598 
2, 7 51 

2,883 
2,990 
3,055 
3,091 
3,098 

3,357 
n/a 

Public 

n/a 

n/a 
n/a 
n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 
n/a 

n/a 
1,490 
1,541 
1,626 
1,783 

1,807 
1,864 
1,853 
1, 918 
1, 787 

1,963 
n/a 

Private 

n/a 

n/a 
n/a 
n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 
n/a 

n/a 
790 
917 
972 
968 

1,076 
l,U6 
1,202 
1,173 
1,311 

1,394 
n/a 

Ratio of Clinical Psycholo~ Ph.D.s 
to Total Psycholoqy Ph.D.s!Y 

Total 

0.4067 

0.4646 
0.4229 
0.4124 
0.4630 
o. 4172 

0.3854 
0.4085 
0.4187 
0.3793 
0.3745 

0.3939 
0.4031 
0.4292 
0.4084 
0.4158 

0.4485 
0.4525 
0.4792 
0.4882 
0.5103 

0.5183 
0.5263 

~Piqures for graduate enrollment and Ph.D. degrees awarded include all fields of psychology. 

E/Piqures for 1960-77 were obtained from the u.s. Department of Education (1959-79). Piqures for 1978-82 were obtained from 
the National Science fOundation (1973-83a) except for the 1979 fiqure, which was interpolated. NSF numbers for 1978-82 may be 
sliqhtly higher than numbers that would have been obtained from the Department of Education had data been collected for those 
years. For the year 1977, NSF reported 37,390 graduate students enrolled in psychology1 in comparison, the Department of 
Education reported a somewhat lower figure of 35,363 (as shown in this table). 

~Prom the National Research Council (1958-82). Foreign nationals who received doctorates from u.s. institutions are 
included. 

~/see Appendix Table C4 for number of Ph.D. deqrees awarded in clinical psychology fields. The ratio for 1982 was estimated 
by the Committee. 

.... 
ID 
ID 
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APPENDIX TABLE C7 Ph.D.a Baployed in All Behavioral Science Fields, 1962-81!1 

Total Acadeaia lexcludi!!9 PO&tdoca.) .!!/ 
Fiscal Labor Postdoc. Hospitals/ Non- Self- Une11ployed 
Year Force Total Public Private A£!2ts. Business Gov't.c/ Clinics Profit !!.elOled Other and Seekini 

1962 11,240 5,339 n/a n/a 137 n/a n/a n/a n/a n/a 5,730 34 
1963 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1964 13,606 8,143 n/a n/a 209 n/a n/a n/a n/a n/a 5,227 27 
1965 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1966 15,746 9,783 n/a n/a 251 n/a n/a n/a n/a n/a 5,681 31 
1967 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1968 19,953 12,915 n/a n/a 331 n/a n/a n/a n/a n/a 6,667 40 
1969 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1970 24,253 16,175 n/a n/a 415 n/a n/a n/a n/a n/a 7,566 97 

1971 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1972 28,983 18,602 n/a n/a 513 910 2,112 2,783 904 1,560 1,372 227 
1973 31,749 19,787 13,683 6,104 604 1,009 2,184 3,282 1,080 1,882 1,533 388 
1974 35,267 22,324 n/a n/a 603 1,346 2,255 4,198 958 2,193 1,140 250 

1\.) 

0 
1975 38,781 23,631 16,093 7,538 739 l,UO 2,641 4,958 1,164 2,708 l,Ul 389 0 

1976 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1977 44,351 25,588 17,728 7,860 1,038 1,789 2,950 5,640 1,496 3,648 1,436 766 
1978 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1979 49,355 26,894 18,265 8,629 1,144 1,955 3,275 6,126 2,156 5,216 1,839 750 
1980 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1981 53,917 28,277 19,059 9,218 1,016 2, 735 3,391 6,560 2,112 7,279 1,829 718 

!!Behavioral sciences include anthropology, sociology, psychology, and speech and bearing sciences. Figures for 1962-70 were estiaated by the 
Coaaittee. Figures for 1972-81 were obtained froa the National Research Council (1973-82). Foreign nationals who received doctorates froa u.s. 
institutions are included • 

.!!!Public and private figures were adjusted by the Coaaittee to include a saall nuaber of acadeaically eaployed individuals for whoa control of 
institution could not be deterained. 

£/Includes FFRDC laboratories for 1973 and 1975-81. For other years, FFRDC laboratories aay be included in any category. 
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APPBIIDIX TABLB C8 Ph,D.s S.ployed in the Clinical Behavioral Sciences, 1962-81!1 

Total Acade•ia !excludi!!SI POStdoca.) .!¥ 
Fiscal Labor Poatdoc. Hospitals/ Non- Self- Unellployed 
Year Force Total Public Private Al!2t8• Business Gov't.c/ Clinics Profit S.~loled Other and Seekin2 

1962 4,231 1,351 nl• n/a 35 n/a n/a n/a n/a n/a 2,836 9 
1963 n/a n/a n/a n/a n/a n/a n/a nla n/a n/a n/a n/a 
1964 5,286 2,142 n/a n/a ss n/a n/a n/a n/a n/a 3,082 1 
1965 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1966 S,99S 2,576 n/a n/a 66 n/a n/a n/a n/a n/a 3,345 8 
1967 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1968 6,849 3,125 n/a n/a 80 n/a n/a n/a n/a n/a 3,634 10 
1969 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

IV 1970 8,162 4,076 n/a n/a lOS n/a n/a n/a n/a n/a 3,957 24 0 ..... 
1971 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1912 lO,Sll 4,1S9 n/a n/a 124 46 1,135 2,489 293 1,2Sl 967 47 
1913 ll,S81 4,32S 3,245 1,080 168 41 1,119 2,899 385 1,509 1,042 99 
1974 13,316 4,813 n/a n/a 216 202 1,114 3,795 265 1,883 932 36 
1975 14,813 5,151 3,138 1,413 181 169 1,261 4,431 381 2,246 994 59 

1976 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1917 17,591 5,431 4,116 1,321 384 413 1,252 5,102 676 3,147 1,097 83 
1978 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1979 21,205 5,786 3,969 1,811 317 452 1,664 5,644 1,119 4,758 1,337 128 
1980 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1981 23,749 6,147 4,345 1,802 295 839 1,671 5,972 1,04S 6,196 1,399 185 

!!Clinical behavioral sciences include clinical and school psychology, counseling, and guidance. Figures for 1962-70 were estiuted by the Coanittee. 
Figures for 1972-81 were obtained froa the National Research Council (1973-82). Foreign nationals who received doctorates from u.s. institutions are 
included. 

£/Public and private figures were adjusted by the Committee to include a s•all number of acadeaically e•ployed individuals for whom control of 
institution could not be deter•ined. 

£/Includes FFRDC laboratories for 1973 and 1975-81. For other years, FFRDC laboratories •ay be included in any category. 
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APPBNDIX TABLB C9 Ph . D.s ~ployed in the Monclinical Behavioral Sciences, 1962-8L!I 

Total Acade•ia !excluding l!!:!stdocs ·I!?/ 
Fiscal Labor Postdoc. Hospitals/ Non- Self- Une-.ployed 
Year Porce Total Public Private Al!2ts. Business Gov't.!V Clinics Profit !!.!Eloxed Other and Seeking 

1962 7,009 3,988 n/a n/a 102 n/a n/a n/a n/a n/a 2,894 25 
1963 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1964 8,320 6,001 n/a n/a 154 n/a n/a n/a n/a n/a 2,145 20 
1965 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1966 9,751 7,207 n/a n/a 185 n/a n/a n/a n/a n/a 2,336 23 
1967 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1968 13,104 9,790 n/a n/a 251 n/a n/a n/a n/a n/a 3,033 30 
1969 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1970 16,091 12,099 n/a n/a 310 n/a n/a n/a n/a n/a 3,609 73 

1971 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1972 18,472 14,443 n/a n/a 389 864 977 294 611 309 405 180 
1973 20,162 15,462 10,438 5,024 436 968 1,065 383 695 373 491 289 "-> 
1974 21,951 17,451 n/a n/a 387 1,144 1,141 403 693 310 208 214 0 

"-> 1975 23,908 18,480 12,355 6,125 558 1,241 1,380 527 783 462 147 330 

1976 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1977 26,760 20,151 13,612 6,539 654 1,376 1,698 538 820 501 339 683 
1978 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1979 28,150 21,108 14,296 6,812 827 1,503 1,611 482 1,037 458 502 622 
1980 n/a nfa n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1981 30,168 22,130 14,714 7,416 721 1,896 1,720 588 1,067 1,083 uo 533 

!IMoncllnical behavioral sciences include anthropology, sociology, nonclinical psychology, speech and hearinq sciences. Figures for 1962-70 were 
esti .. ted by the Ca..ittee. Figures for 1972-81 were obtained fro. the National Research Council (1973-82). Foreign nationals who received doctorates 
fro. u.s. institutions are included. 

BlPUblic and private figures were adjusted by the Ca..ittee to include a ... 11 nwaber of acade•ically e~loyed individuals for who. control of 
institution could not be deter•ined. 

£/Includes PPRDC laboratories for 1973 and 1975-81. roc other years, PPRDC laboratories .. y be included in any category. 
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APPENDIX TABLE ClO Behavioral SCiences Faculty/Student Ratio, 1962-80!1 

4-Yr. Weighted Ph.D. Faculty/ 
Fiaca1 Faculty Avg. Bnrollllent Student Ratio 
Year (F) (WS) jF/WSI 

1962 5,339 192,212!!1 0.0278!!1 
1963 n/a 211,871 n/a 
1964 8,143 244,244 0.0333 
1965 n/a 277,685 n/a 

1966 9,783 313,743 0.0312 
1967 n/a 355,876 n/a 
1968 12,915 407,028 0.0317 
1969 n/a 469,068 n/a 
1970 16,115 531,604 0.0301 

1971 n/a 590,566 n/a 
1972 18,602 662,806 0.0281 
1913 19,787 697,851 0.0284 
1974 22,324 708,319 0.0315 
1975 23,631 702,139 0.0337 

1976 n/a 692,368 n/a 
1977 25,588 683,093 0.0315 
1978 n/a 610,264 n/a 
1979 26,894 649,812 0.0414 
1980 27,586!?/ 631,845 0.0437!!1 

!/Faculty is defined as all Ph.D.s acade•ically eaployed in the behavioral sciences 

(excluding postdoctoral appointaenta). Students are defined as a 4-year weighted average 

of enrollaenta, i.e., (WS)t • l/6(St + 2St-l + 2St_2 + st_ 3), where S • total 

graduate and undergraduate enrollaents in the behavioral sciences. See Appendix Table Cl 

for supporting data. 

!!/Estiaated by the Coaaittee. 

II.) 

0 
w 
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APPBNDIX TABLB Cll Behavioral Science R and D Expenditures in Colleges and Universities, by Control of 
Institution, 1960-81 (S aillions) 

Current Dollars !I 1972 Dollars Iapllcit GNP 
Fiscal Price Deflator~ 
Year Total Public Private Total Public Private il972 • 100.0~ 

1960 23.6 n/a n/a 34.3 n/a n/a 68.70 

1961 27.9 n/a n/a 40.2 n/a n/a 69.30 
1962 33.0 n/a n/a 46.8 n/a n/a 70.50 
1963 39.5 n/a n/a 55.1 n/a n/a 71.60 
1964 46.6 n/a n/a 64.1 n/a n/a 72.70 
1965 52.4 n/a n/a 70.5 n/a n/a 74.30 

1966 60.1 n/a n/a 78.3 n/a n/a 76.80 
1967 77.4 n/a n/a 98.0 n/a n/a 79.00 
1968 97.9 n/a n/a 118.5 n/a n/a 82.60 
1969 98.2 n/a n/a 113.3 n/a n/a 86.70 
1970 103.6 n/a n/a 113.4 n/a n/a 91.40 

IV 
1971 115.9 n/a n/a 120.7 n/a n/a 96.00 0 

~ 
1972 127.6 84.3 u.4 127.6 84.3 U.4 100.00 
1973 135.3 92.6 42.7 127.8 87.5 40.3 105.80 
1974 137.7 95.0 42.7 118.7 81.9 36.8 116.00 
1975 149.1 103.4 45.7 117.2 81.3 35.9 127.20 

1976 144.1 99.6 u.s 107.6 74.4 33.3 133.90 
1977 147.1 99.2 n.8 103.8 70.0 33.7 141.70 
1978 156.6 107.3 49.3 103.0 70.6 32.4 152.05 
1979 174.9 120.5 54.4 105.7 72.8 32.9 165.46 
1980 199.8 137.6 62.2 112.6 77.6 35.0 177.36 

1981 222.5 154.4 68.1 114.9 79.8 35.2 193.58 

!IFi9ures for even years froa 1964-70 and for all years froa 1972-81 were obtained froa the National 
Science FOundation (1975-83). The 1978 fi9ures are NSF esti .. tes. Those for other years were estiaated 
by the Coaaittee. Iteu aay not sa to totals due to roundift9. 

~Froa the u.s. Bureau of the Census. 
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APPENDIX TABLE Cl2 Average Behavioral Science R and D Expenditures per School 
in Colleges and Universities, by Control of Institution, 1972-81!1 
(1972 S, thousands) 

Average R and D Ex2!nditures Nullber of Schools Reporting.!?/ 
Fiscal 
Year Total Public Private Total Public 

1972 216 251 169 591 335 
1973 216 261 158 591 335 
1974 199 244 142 596 336 
1975 219 252 169 536 323 

1976 201 231 156 535 322 
1977 194 217 158 536 322 
1978 183 213 140 562 331 
1979 187 219 141 565 332 
1980 200 234 152 563 332 

1981 204 240 152 563 332 

!/see Appendix Table Cl1 for supporting data • 

.!?!From the National Science Foundation. For 1978 the number of doctorate-granting 
institutions was obtained from NSFJ the number of master's-granting institutions was 
estimated by the Committee. 

Private 

256 
256 
260 
213 

213 
214 
231 
233 
231 

231 

fl.) 

0 
U1 
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~BNDIX TABLE Cll Ph.D.s Acadeaically Baployed in the Behavioral Sciences, by Baployaent Status and Type of Inatitution, 1973-81!/ 

All Behavioral Fielda Clinical Behavioral Nonclinical Behavioral 

'1'YPe of Inatitution Type of Institution TXE!! of Institution 
P'iscal Bllployaent 
!rear Status Total 4-Year 2-Year Total 4-Year 2-Year Total 4-Year 2-Year 

1973 Total 19,787 19,200 587 4,325 4,142 183 15,462 1S,OS8 404 
Fu11-Ti- 19,079 18,571 508 4,142 3,970 172 14,937 14,601 336 
Part-Tiae 708 629 79 183 172 11 S2S 457 68 

1975 Total 23,631 22,929 702 S,lSl 4,956 195 18,480 17,973 507 
Pull-Ti- 22,894 22,261 633 4,975 4,787 188 17,919 17,474 us 
Part-Tiae 737 668 69 176 169 7 561 499 62 

IV 
1Cl71 Total 2S,S88 24,711 817 5,437 5,271 166 20,151 19,440 711 0 

0\ 
Fu11-Tiae 24,741 23,974 767 5,232 5,073 159 19,509 18,901 608 
Part-Tiae 847 737 110 205 198 7 642 539 103 

, Total 26,894 26,006 888 5,786 5,617 169 21,108 20,389 719 
Pu11-Tiae 2S,S64 24,839 725 S,4S9 5,314 145 20,105 19,525 580 
Part-Tiae 1,330 1,167 163 327 303 24 1,003 864 139 

Bl Total 28,277 27,104 1,173 6,147 5,802 345 22,130 21,302 828 
Full-Tiae 27,137 26,105 1,032 5,778 5,461 317 21,359 20,644 715 
Part-Tiae 1,140 999 141 369 341 28 771 658 113 

Average Annual Total 4.6 4.4 9.0 4.5 4.3 8.2 4.6 4.4 9.4 
Growth Rate Pu11-Tiae 4.5 4.3 9.3 4.2 4.1 7.9 4.6 4.4 9.9 
froa 1973-81 Part-Tiae 6.1 6.0 7.5 9.2 8.9 12.4 4.9 4.7 6.6 

!IFroa the National Research Council (1973-82). Foreign nationals who received doctorate• froa u.s. inatitutiona are included. 
Individual• on postdoctoral appointaenta are excluded. 
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APPENDIX TABLE Cl4 Annual Number of Behavioral Scientists in the FY 1981 
Ph.D. Labor Por·ce Expected to Reach the Age of 65 During the PY 1983-2001 
Period!! 

EllflO}'IIent Sector 
Fiscal 
Year Total Acadeaia Other Sectors 

1983 425 259 166 

""' 1985 452 273 179 0 
-...1 

1987 112 481 291 

1989 731 427 304 

1991 1,063 585 478 

1993 1,144 670 474 

1995 1,104 684 420 

1997 1,022 512 510 

1999 1,089 642 447 

2001 1,156 700 456 

!/Proa the National Research Council (1973-82). 
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APPENDIX TABLE Dl Estimates of the Total Population of the United 
States, by A9e Group, l97l-205l!l 

Age Group 
Fiscal 
Year 15-19 Year• 20-24 Yean 25-29 Year• 

1971 19,333 l7 ,202 13,736 
1972 19,789 18,159 14,041 
1973 20,296 18,153 15,240 
1974 20,719 18,521 15,786 
1975 21,042 18,975 16,521 

1976 21,285 19,527 l7 ,280 
1977 21,534 19,986 18,274 
1978 21,540 20,499 18,277 
1979 21,496 20,946 18,683 
1980 21,402 21,297 19,178 

1981 21,123 21,605 19,763 
1982 20,433 21,938 20,173 

(Projected - Middle Series) 

1983 19,829 21,920 20,768 
1984 19,166 21,852 21,168 
1985 18,646 21,687 21,523 
1986 18,405 21,282 21,830 

1991 16,957 18,567 21,503 
1996 16,951 17,129 18,807 
2001 18,950 17,126 17,380 
2026 18,468 18,121 18,549 
2051 18,236 18,363 18,873 

!lrroa the u.s. Bureau of the Cenaua (1965-82). Includes ar .. d force• 
overseaa. 
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APPENDIX TABLB D2 NIH/ADAMHA/RRSA Expenditures for Research Training Prograas, 1971-81 ,. aU lions) 

Total NIHlADAMHA/RRSA NIB a/ ADAMHAb/ RRSA 1 Division of Nurai!!!il5:/ 

Training Total Training Total Training Total Train1ng 
Total Allount Fe11owshil!S Grants Alllount Fe11owshil!S Grants ~ Fe11owshil!s Grants ~nt Fe11owshil!s Grants 

Fiscal Constant Current Current Current Current 
Year 1972 1 ~ I I Aat. I Aat. I • Aat. • Aat. • • Aat. • Aat. • • Alit. • Aat • 

1971 178.6 171.5 152.9 2,718 23.8 2,111 129.1 16.7 n/a n/a n/a n/a 1.9 183 0.9 9 1.0 
1972 178.1 178.1 157.6 2,264 21.5 2,024 136.1 19.2 n/a n/a n/a n/a 1.3 146 0.6 9 0.7 
1973 120.2 127.2 115.3 1,233 12.2 1,696 103.1 10.3 n/a n/a n/a n/a 1.6 136 0.6 10 1.0 
1974 179.2 207.9 186.5 2,267 30.6 2,922 155.9 20.1 n/a n/a n/a n/a 1.3 115 0.6 9 0.7 IV 

1975 139.2 177.1 2,657 34.1 1,979 143.0 156.8 2,056 27.8 l, 739 129.0 19.7 570 6.1 232 13.6 0.6 31 0.2 8 0.4 t-o 
t-o 

1976 105.7 141.6 2,107 27.9 1,570 113.7 122.0 1,652 23.2 1,339 98.8 19.4 414 4.6 230 14.8 0.16 4l 0.08 1 0.08 
1977 105.4 149.4 2,389 31.2 1,426 118.2 130.4 1,975 27.3 1,200 103.1 18.2 318 3.3 223 14.9 0.8 96 0.6 3 0.2 
1978 108.6 165.1 2,423 32.8 1,551 132.2 147.2 2,070 29.7 1,321 117.4 16.9 231 2.3 227 14.6 1.0 122 0.8 3 0.2 
1979 100.4 166.2 2,539 34.9 1,466 131.2 148.0 2,208 31.8 1,256 116.1 17.2 219 2.3 207 14.9 1.0 112 0.8 3 0.2 
1980 113.9 202.1 2,258 42.4 1, 718 159.7 181.1 1,973 38.9 1,505 142.2 20.0 190 2.8 210 17.2 0.99 95 0.7 3 0.3 

1981 104.5 202.2 2,072 39.4 1,560 162.8 180.4 1,752 35.5 1,359 144.9 20.8 205 3.0 200 17.8 0.99 115 0.9 l 0.1 

!IFroa NIH (1966-82, 1982 edition, p. 22). 

~Figures for 1971-74 were obtained froa ADAMHA (1978-81, 1980 edition, p. 33)1 figures for 1975-81 were from special tabulations prepared annually by 
AOAMHA, Office of the Administrator. 

5:/From HRSA, Division of Nursing. Figures for 1971-76 represent Special Nurse Research Fellowship and Nurse Scientist Training Grant Prograas. Figures 
for 1977-81 were obtained from HRSA, Division of Nursing (special tabulation, 4/81). Authority for NRSA research training programs in the Division of 
Nursing began in FY 1977. 

~Obtained by using the Implicit GNP Price Deflator (U.S. Bureau of the Census--see Appendix Table 87). 
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APPENDIX TABLE D3 NIH Research Grant Applicants, by 1YPe of Degree, 1970-82!/ 

All Deli(ree !Iii!!• M.D. Ph.D. M.D./Ph.D. Other Deli(ree 

Total Total Total Total Total 
Fiscal Appli- Number Nulaber Appli- Nwaber Nuaber Appli - Number Number Appli- Nwaber Number Appli- Number Nuaber 
Year cants ~i!roved Avarded cants ~i!roved Avarded cants ~i!roved Avarded cants ~roved Awarded cants Approved Avarded 

1970 6,798 4,666 2, 752 2,150 1,424 988 3,861 2,750 1,438 593 408 285 194 84 4l 

1971 6,708 4,731 2,985 2,094 1,453 1,035 3,764 2,742 1,586 642 451 312 208 85 52 
1972 7,624 5,502 3,917 2,392 1,700 1,284 4,304 3,177 2,173 711 516 381 217 109 79 
1973 7,317 5,119 2,906 2,312 1,618 1,025 4,106 2,901 1,535 705 505 296 194 95 so N 
1974 8,634 6,688 4,693 2,616 1,978 1,465 4,992 3,975 2,692 782 623 451 244 lU 85 ... 
1975 9,374 7,140 5,064 2, 751 2,044 1,466 5,530 4,313 3,021 823 648 488 270 135 89 N 

1976 9,703 6,982 4,300 2,796 1,938 1,276 5,807 4, 313 2,546 848 612 413 252 119 65 
1977 10,761 7,934 4,197 3,122 2,237 1,276 6,460 4,886 2,449 927 681 405 252 130 67 
1978 11,852 9,291 5,532 3,260 2,506 1, 511 7,326 5,863 3,437 1,016 792 510 250 130 74 
1979 12,321 9,701 6,197 3,238 2,494 1,648 7,830 6,276 3,950 982 790 519 271 141 80 
1980 11,991 9,488 5,225 3,292 2,534 1,465 7,480 6,011 3,221 973 800 480 246 143 59 

1981 12,621 10,312 5,306 3,166 2,557 1,350 7,970 6,574 3,325 1,084 913 504 401 268 127 
1982 15,297 13,017 5,224 3,650 3,047 1,281 10,087 8,705 3,422 1,207 1,036 434 353 229 87 

!!rroa the National Research Council (1979-83, Query tS). Includes only coapeting applicants vho have been reviewed. 
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APPENDIX TABLE D4 NRSA Training Expenditures as a Percentage of NIH/ADAMHA/HRSA Research Obligations, 1971-81 ($ •illions) 

Total NIHLADAMHALHRSA NIH!/ ADAMHA!Y HRSA, Division of Nursing£! 

Fiscal Research Training \ of Research Training \ of Research Training \ of Research Training \ of 
Year • • Research • • • Research • • • Research I I • Research I 

1971 960.7 171.5 17.9 842.7 152.9 18.1 116.0 16.7 14.4 2.0 1.9 95.0 
1972 1,173.8 178.1 15.2 1,041.1 157.6 15.1 130.3 19.2 14.7 2.4 1.3 54.2 
1973 1,205.5 127.2 10.6 1,081.4 115.3 10.7 121.6 10.3 8.5 2.5 1.6 64.0 "" 1974 1,601.3 207.9 13.0 1,443.4 186.5 12.9 155.3 20.1 12.9 2.6 1.3 50.0 ..... 

w 
1975 1,674.7 177.1 10.6 1,532.2 156.8 10.2 139.1 19.7 14.2 3.4 0.6 17.6 

1976 1,843.6 141.6 7.7 1,667.7 122.0 7.3 173.1 19.4 11.2 2.8 0.16 5.7 
1977 1,999.6 148.6 7.4 1,836.9 130.4 7.1 157.7 18.2 ll.5 5.0 0.8 16.0 
1978 2,227.3 164.1 7.4 2,061.0 147.2 7.1 161.3 16.9 10.5 5.0 1.0 20.0 
1979 2,594.6 165.2 6.4 2,393.7 148.0 6.2 196.0 17.2 8.8 4.9 1.0 20.4 
1980 2,772.3 201.1 7.3 2,555.6 181.1 7.1 211.7 20.0 9.4 5.0 1.0 20.0 

1981 2,874.0 201.2 7.0 2,662.4 180.4 6.8 206.6 20.8 10.1 5.0 1.0 20.0 

!JFrOII NIH (1966-82, 1982 edition, p. 22). 

EIFrom ADAMHA (1978-81, 1980 edition, p. 17). 

£/Extracted from annual reports provided by HRSA, Division of Nursinq. 
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APPENDIX TABLE OS Clusiflcations or Fields 

NIH" 

BIOMEDICAL SCIENCES 

GaiNI M..Jic.l ucd 
Bio/ofiul Sc:;_,ca 

•.uatomy 
• Bioche11111try 
• Biopltylics 
• Mic:robioiOI)' 
• PatltoloQ 
• PlwmacoiOSY 
• PltysioiOSY 

MulticliJcjplinaryb 
Radiatioll, Sonc~nical 
E11tomol01)' 

•Genetics 
•Nutrltioll 

HydtobioiOSY 
EcoiOSY 

• Cell BioiOI)' 
• ZooiOI)' 

Bolally 
• BioiOIY NEC 
• General Med. and Bio. Sci. 
• Environmental Sciences 
• ToxicoiOI)' 

_.,.,.~-ncr. l'ltYflc./ Sci-. 
E..,U.«r1111. Orlt" 

Matltematics 
Cltemistry 
Pity sics 
Eartlt and Related Sciencn 
Apt cultural Fields 
E.,.U.rina 
E.-.rlal. H-..Relalld 

• Biostatistics 
• Epiclemiolol)' 

Acc:identl'reftntion 
0~ Prewention and Conuol 
Matemal and Cltllcl Health 
Dental Pub~ Healtlt 
Mental Health 
Hospital and Medical Can 
Other CommuNtY Health 
Rldiolopcal Healtlt 
Water PoUution Control 
Air PoUution 
EDYironmental E...-.m. 
Food Protection 
Occupational Health 
Health Adminlltration 
Social Wort 
Plwmacy 
Otlter Health-Related Profnllons 
Other Envirollmental Health Fields 

BIOMEDICAL SCIENCES 

Anatomy 
Histolol)' 
PathOiol)' 
Experimental PatltoiOfY 
CeU BioloQ 
EmbryoiOI)' 

•Bioloo 

RadiobloloQ 
EntomoloQ 
Nutritioet 
Molecular Blolov 
Zoolol)' 
Bolally 
Biolov 
O...lopmental BioiOI)' 
NeurobloiOIY 
TeratoiOI)' 
AliftiProctu 
Otal BioiOI)' 

Genetics 
Mutaaennis 

Mlc:robioloQ 
BacterioiOI)' 
lmmuliOiol)' 
MycoJocy 
Parultokll)' 
VirotocJ 

.,~ 

• "''*'/ofY 
Pltylioqy 
Reproductin Pltyeioiol)' 
EndocrtDolol)' 
Communicative Sciences 
Phylioloslcal Opticl 

• Toxlcolof)l 

ToxicoiOIY 
Aqua de 
Envtiomnental 
FoNnalc 
Inhalation 
Occupatiollai/Selery 

214 

M•tll~rtcs. l'ltyric.l SciMcn. 
~.Otll•r 

Biochemistry 
Biomaterlals 
Chemistry 
Polymer Chemistry 
Medicinal Chemillry 
OrpnicChlmlmy 
Phylical Chemlmy 
lnorpnic Chemistry 

Biophysics 
Radiation Physics 
Biomedical EftliMeri .. 
Environmental E.,.u.n,. 
Pity lies 
Eftlineerinl 

Sr•runcr/EpltHm/oiOfYI co...,..,, Scint« 

• Biostatistics 
• EpiclemloiOIY 

Information Sciencn 
Mathematics 
Statistics 
Computer Sciencn 

NAS4 

• BASIC BIOMEDICAL SCIENCES 

Anatomy 
EmbryOIOIY 
Antmal PhysioiOIY 
Biochemistry 
Molecular BioiOIY 
Biostatistici/Biomatltematics 
Biomedical EftliMerinl 
Biophysics 
Envtronmental Sciences, General 
Environmental Sciences. Other 
Environmental Health 
General BioloQ 
Generics 
I mmuliOIOI)' 
ParultoiOI)' 
MictobloiOIY 
PathoiOIY 
Pharmaceutical Chemistry 
Pharrnacotov 
Plwmacy 
Public Healtlt Uld EptdemioiOI)' 
Hospital Adminillration 
VeterinuY MedlciM 
Zoolfll)' 
CytoiOI)' 
Nutrition/Dietetics 
Food Science and Tecltnoqy 
Other BioiOiical ScieDce1 
General Medical Sciences 
Medicine UICI Swpry 
Dentistry 
Optometry. OplltllalmoiOI)' 
Other Medical Sciences 
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APPENDIX TABLE 05 Classifications of Fields (Continued) 

Nllf 

BEHAVIORAL SCIE.VCES 

Prycltolor;y 

General and Experimental 
Comparative and Anamal 
Phy•ioloJical 
Developmental 
Personality 
Social - hycholopcal Aspecu 
Abnormal 
Clinical 
Educational. Counselina. and 
Guidance 

Other PsycholoiY 

SodoloiY 
Sodal hycholoiY - SodoloJical 

Aspects 
AntluopoiOIY 
Social Sciences and Related 

Oiaciplines 
Other Fields 

CLINICAL SCIENCES 

lnterrial Medicine 
AUerSY 
Pediatrics 
Geriatncs 
Obstetrics.CyneooloiY 
Radioloay 
Surpry 
Otorhinolarynaol<>aY 
OphthalmoloiY 
Anesthe.,oloaY 
Seuropsychiatry 
Seuroloay 
Psrchiauy 
Preventive Medicine 
Other Clinical Medicine 
Vetennary Medicine 
Clinacal Dentistry 

.VL'RSING RESEARCH 

BEHAVIORAL SCIENCES 

Prycltolor;y 

Expenmental and General 
Pwchophysacs 
Physiolosical Psycholosy 

and Psychobaoloay 
Developmental and Child 
Personality 
Social 
Community and Ecoloaical 

Orlaer Belulvioral Sciences 

Health Administration and 
Public Health 

Educauon and Guidance 
Socioloay 
Dcmoi!Rphy or Population 

Dynamacs 
Anthropolosy 
Linauistics 
Social Sciences and Related 

Disciplines 
Economics 
Political Scaence 
Bioe!hica 
Social/Behavioral Sciences 

CLINICAL SCIENCES 

hychiatry 
Other Clinical Medicine 
Sunina 
Social Work 
Clinical PsycholoSY 

BEHA V/ORAL SCIE.\'CES 

Pryclaolocy 

General 
Clinacal 
Counselinr and Guidance 
Developmental and Gerontoloaacal 
Educattonal 
School 
Experimental 
Comparauve 
Physioloaacal 
P,y chometrics 
Social 
lndustnll and Personnel 
Personality 
Human EftCineerina 
khavior/Etholoay 
Other Ptycholoay 

Anthropoloar 
Socioloay 
Speech and Heanna Sciencet 

"These Ileitis oomapond to thoae defined by the Committee as the Basic Biomedical Sciences. See s RC ( 1975-8 I. 1977 
Repon. p. ~9). 
"Since 1962.the NIH has uaed a cluliflc:ation scheme ClUed the Discipline/Specialty/Field Code IOSFlto classify azeas of 
trauUna for its trainees and feUowt. The mljor cateaories of that scheme are shown in this table. They have been grouped 
·into 4 brold ueu of research that the Committee has establlshe4 for purpooes of this itudy. 
&Most of the traineel in the Medical Scient ill Trlinina Propam are clusifed in this cateaory. 
'These llelds repreaent the lexicon established by ADANHA to cluaify ueu of trainUII tor it• SRSA tra111ees and fellowo. 
dThese fields are uaed by the National Reseuch Council'• Survey of Euned Doctorates and Survty of Doctorate Rectpienu 
to identify fields of Ph.D. specialization and fields of employment . 
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APPENDIXE 
Biotechnology Survey Questionnaire 
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' 
Cornell University 
Ithaca, New York 14853 

Hybrigen 
P.O. Ebx 31083 
Los Angeles, CA 90031 

Dear Colleagues 

217 

January 25, 1983 

The Congressional Office of Technology Assessment (OTA) am the National 
Academy of SCience's (NAS) Cbmdttee al National Needs for Bianedical am 
Behavioral Research Personnel have a mutual interest in determining the 
nation's need for research ~rsonnel. I am chairman of the NAS Q:mnittee's 
Panel on Basic Bianedical SCiences. Wit are particularly concerned that there 
be an adequate l'l.llbtr of people trained in areas of the new biotechnology. 

I am writing to ask your assistance in collecti~ sane infotmatim on 
this issue. You could help us greatly in our efforts to get a ~file of 
current q>loyment opportuniti• am a sense of futw:e damam in biotech- · 
nology an:! related imustries by raponUng to the three questions oo the 
attached page. 'lb be useful in our report to the Q)ngress, we need your 
answers before February 28, 1983. '!he tabulated data frcm the questionnaire 
will be published. QU.y ClrA am the NAS panel will have access to the 
imi vidual responses. 

If you have additional OCIII'nents cr suggestions that you think would 
assist us, please include them with your response. A self-addressed envelope 
is enclosed. Also, if you have any questions concemi~ the questionnaire, 
dal't hesitate to Ollll me at (607) 256-3374. 

With thanks fer your help. 

RB:db 
Enclosures 
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