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PREFACE 

This is the e ighth report of the Committee on National Needs for 
B iomedical and Behavioral Research Personnel pursuant to the request 
contained in the National Research Service Awards Act of 1974 (P .L.  
93-348 as amended) . In that Act , Cong ress requested the National 
Academy of Sciences to conduct a continuing study of the nation' s  
overall need for biomed ical and behavioral research personnel, the 
subject areas in which such personnel are needed , and the kinds and 
extent of tra ining that should be provided by the federal agencies 
author i zed to provide National Research Service Awards--the National 
Institutes of Health (NIB) , the Alcohol , Drug Abuse , and Mental Health 
Administration (ADAMBA) , and the Division of Nursing, Health Resources 
and Services Administration (BRSA) . The National Center for Health 
Services Research (NCHSR) was also author ized to provide National 
Research Service Awards in the Health Services Research Act of 1978  
(P.L.  95-623) . 

A maj or part of this continuing study has been the development of 
a substantial body of data covering more than 20 years that provides 
much of the information needed for our assessment of the market for 
biomed ical and behavioral research personnel.  This  data base-­
presented in the appendix--includes such items as enrollments , 
deg rees ,  revenues , and expenditures in colleges , universities , medical 
and dental schools , and the labor force of Ph . D . s  employed in the 
biomedical and behavioral fields . In this report we have added to 
this data base the latest available figures from the federal agencies 
and professional assoc iations that collect them. Primarily these 
agencies are the National Institutes of Health , the National Science 
Foundation , the National Center for Education Statistics , the National 
Research council,  the Association of American Med ical Colleges , the 
Amer ican Medical Association, the American Dental Association , the 
American Nurses Association, and the National Leag ue for Nursing. 

In addition to our pri mary task of assess ing national needs for 
biomedical and behavioral research personnel ,  this year we present the 
results of f ive spec ial studies conducted under the auspices of this  
Committee. Two follow-up studies of former trainees have been 
conducted--the first one surveyed former participants in the Minor ity 
Access to Research careers (MARC) Honors Underg raduate Training 
Prog ram, and the second one collected data on former NIB/ADAMRA 
postdoctoral trainees and fellows . Both spec ial stud ies , under the 
direction of Boward Garr i son ,  were designed to find out what career 
paths the former trainees have chosen and what their  accomplishments 
have been. A summary of findings from the MARC study is presented in 
Chapter 3 and complete reports on both studies will be published 
separately . 

A third  special study deals with a detai led examination of dental 
education and the need for dental research personnel. The results are 
presented in Chapter 2 .  

iii 
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The fourth special study deals with employment in the biotecbnology 
industry . Rober t Barker , Provost at COrnell university and a membe r 

of this COmmittee , collaborated with the Amer ican Society for 
Microbiology to conduct a survey of biotechnology firma designed to 
collect data about the ir current employment of sc ientists and hir ing 

plans for the next 18 .,nths . This survey, which repeats a previous 
one conducted in 1983, is summarized in Chapter 3. 

Pinally , Samuel Berman and Allen Singer have updated a study o f  
the movement o f  basic biomedical scientists into clinical depar tments 
of medical schools that was reported upon in the oomaittee'a 1983 
r epor t .  The revised and updated study will be published as a separate 

repor t under the auspices of this committee . 
On behalf of the Committee , I wish to express our appreciation to 

the many individuals and organizations that have contributed to the 
development of this repor t .  

Rober t L .  Bill , Ph . D .  
Chairman 

iv 
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t. Introduction and Summary 
Abstract 

Re•e.rcb traJnJng progr11111s spol26ored by the 
�ederal government serve several �unctions: they 
attract able students to research caree�s by providJng 
stipends, tuition, and allowances; they encourage 
better train1ng environments at colleges and 
universities through institutional allowances that 
support �aculty, equipment, and 1nterdisciplin.ry 
prograJIIS; and they contribute to the nation's research 
enterpri•e by promoting the flow of well-trained young 
scientists into reseu-ch cu-eers. 'l'bese are worthy 
goals, and the training programs, filtered through the 
peer review process, appear to have been success�l in 
acbievJng them. As•es•ing the appropriate level of 
traJnJng to be provided under the National Reseu-ch 
Service Awu-d (NRSA) programs--the task o� this 
study--Jnvolves consideration o� these objectives 
together with the cu-eer and employment prospects o� 
the trainees. 

Currently we are �acJng a period in which :faculty 

expansion will liJcely be curtailed by �alling 
enrollllent• and slower revenue growth, but Jncreased 
replacement demand is expected to be generated by 
higher rate• o� attrition due to death and retirement. 
Indu•trial demand for bio•cientists is increasJng and 
biotechnology �ir.ms expect academia to train the 
personnel they need to sustain this growth. 2'be mai n  
is•ue i s  bow t o  achieve the proper balance between 
maintaJning the strength o� the nation 's biomedical 
and behavioral reseu-ch ef�ort, and adjust1ng the flow 
of young scientists enterJng the field to the number 
o� re•euocb and teacbJng positions that are expected 
to become available in the next few years. 

DurJng the 1970s, trainJng �unds declJned sharply 
relative to reseu-cb �d• and currently amount to 
le•s 'than 6 percent o� reseu-cb expenditures o� the 
administerJng agencies-NIB, ADAifBA, and Division o� 
NursJng, BRSA--down �rom 17 percent Jn 1971. It is 
the cOIIUIIittee 's view that trainJng :funds should not be 
�urtber reduced. 2'be nation JIJUst begJn to plan �or 
the 1990 decade wben many current :faculty members will 
reach retirement age and college enrollments will once 
again start to 1ncrease. 

1 

a Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  1985 Report
http://www.nap.edu/catalog.php?record_id=19260

http://www.nap.edu/catalog.php?record_id=19260


2 

Tbe issues addr essed in this r epor t ar e those pr esented to the 
National Academ¥ of Sci ences (HAS) by Congress in the 1974 Act that 
r eauthor iz ed th e  r es earch training progr ams of the National Institutes 
of Health (NIB) , the Alcohol , Drug Abuse, and Mental Health 
Administration (ADAMBA), and by subsequent amendment , the Division o f  
Nursing o f  th e  Health Resources and Services Administration (BRSA). 
Congr ess ask ed th e  HAS to .onitor the biomedical and behavioral 

· 

f i elds , to aaaeas the national need for research personnel in these 
f ields , and to determine th e  k inds and extent of training that the 
gover nment should provide. 

Tb is r eport examines the system under which biomed ical and 
behavioral scientists ar e trained for research career s in this country 
and the gover nment ' s  pr ograms that suppor t such tr aining .  Those 
programs consist of training gr ants and fellowships that are designed 
to supplement the gover nment ' s  research pr ograms in the b iomedical and 
behavioral f ields by providing suppor t to predoctoral and postdoctoral 
students and the ir institutions . The goal of the training pr ograms is 
generally to strengthen the research effor t ,  and they do ao by 
encourag ing young scientists to pursue research careers ,  by selecting 
the bea t qualif ied candidates for support ,  and by foster ing the 
development of a strong training environment through competition and 
the pe er review process . 

Prom the very inception of these pr ogr ams  in 1937, the interdepen­
dence of r esearch and training was recognized . Th e  National cancer 
Act of 1937 established the National Cancer Institute within the 
National Institutes of Health and gave it author ity for suppor ting 
both r esearch and tr aining in matters relating to the causes and 
treatment of cancer . The wisdom of that linkage within our universi­
t ies was acknowledged recently by Donald Kennedy , President of Stanford 
University ,  who noted that the gover nment could have followed the 
German model and established quasi-independent laborator ies with 
suppor t fr om the industr ial sector , or it  could have cr eated a networ k 
of gover nment laborator ies . 

· 

Tbat it  d id n either guaranteed that new discovery and 
th e  training of the next g eneration of discover er s  
would take place in the same locations , thus 
establishing one of the great strengths of Amer ican 
s cience . That str ength ia well recognized in Burope r 
at the 1977 Nobel awards , when Amer icana swept the 
pr izes for the f irst time ,  our thoughtful Swedish 
colleague Sune Bergstrom pondered the phenomenon and 
f inally attr i buted i t  to the 'democracy of Amer ican 
science . '  Be meant the f ellowship of the bench-the 
system of apprenticeship that ia built upon the 
coexistence of r esearch with research training . 
(Kennedy , 1985) 
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COMMI'ITEFS APPROACH TO ASSESSMENT OF NATIONAL NEED 

In r esponse to i ta congr essional charge, this committee and ita 
pr edecessor s have compiled a substantial data base on national tr ends 
in enrollments , degrees , employment character istics and f unding in the 
biomedical and behavioral fields , developed analytic models of the 
training system,  and made proj ections of demand for these scientists 
over the shor t term . By means of follow-up studies , we have also 
examined the subsequent car eer achievements of for mer trainees and 
fellows . Comments and suggestions from the scientific community hav e 
b een sol icited at public meetings following the publ ication of each 
repor t .  A summary of �e last public meeting in May 1984 is presented 
in Appendix F. 

In this repor t ,  we present the latest available data on the 
components of the system and update the projections to 1990. The 
complete data base is published in Appendixes A through c. A chapter 
is devoted to each major ar ea of this study , which we have defined as 
clinical sciences , basic biomedical sciences , behavioral sciences , 
health services research , and nursing research .  Our definition of 
e ach area is presented in Appendix D. The taxonomy is based on the 
fields that contr ibute to each area, not on the types of degrees held 
by the contr ibutors .  Chapter 3 includes the results of the second 
survey of personnel needs in the biotechnology industry . 

The committee ' s basic approach has been to examine the systems 
that have evolved in this country for prepar ing the students for 
careers in biomedical and behavioral research and by which they 
received suppor t for their research as independent investigators and 
teachers .  These systems function somewhat differently in each of the 
major areas of concern . In the basic biomedical sci ences , the typical 
route to a r esearch career consists of abOut 7 years of graduate study 
leading to the Ph . D .  degree, followed by 3 years of postdoctoral 
training. The behavioral fields , nursing research , and health 
services research ar e somewhat similar to the biomedical fields , 
except that postdoctoral training is less typical . In the clinical 
sciences , research-or iented physicians usually complete 4 years of 
medical school , 3 years of r esidency training , and 2 or more years of 
research training before they begin to compete for r esearch support . 
Postdoctoral research training is often sought by dentists and 
veter inar ians who intend to pursue research car eers . 

The committee believes that a solid understanding of how the 
systems have functioned in the past and how they can be expected to 
function in the next few years is essential to an assessment of 
training needs . Ther e  are some components of the training system that 
are vital to our assessment. Among these are the length of the 
postdoctoral training per iod , the percentage of newly hir ed faculty 
members who have some postdoctoral research training , the percentage 
of postdoctoral trainees who subsequently choos e academic careers ,  and 
the proportions of predoctoral students and postdoctor al trainees that 
should be supported under NRSA programs .  Each of these components i s 
considered along with our projections of faculty demand within the 
relevant chapter--clinical sciences , basic biomedical sciences , or 
behavior al sc iences . Identifying and quantifying these cr itical 
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components of the system provides a rational basis for determining the 
appropriate numbers of federally-supported traineeships and fellow­
ships in these fields. 

One aspect of this study is quite clear--the universities and 
health professional schools are the locus of most biomedical and 
behavioral research and training sponsored by the government. The 
effectiveness of those programs therefore depends heavily on the 
availability of trained and qualified researchers among the faculty 
members of these institutions. Faculty members are supported by funds 
generated by tuition, research grants and contracts, state and local 
government contributions, and increasingly in medical schools by 
revenue from faculty practice plana. The latter has taken on an 
especially important role over the past 10 years as the medical 
schools strive to maintain revenues in the face of rising indirect 
costa and slower growth in enrollments, research funds, and other 
sources of revenue. Income from medical service plana displaced 
federal research grants and contracts as the largest source of funds 
for medical schools in the late 1970s and now accounts for over 30 
percent of total revenue (AMA, 1960-84) . 

From the point of view of clinical research, the growth of income 
from medical service activities is a disturbing trend because it means 
that the emphasis in clinical departments of medical schools has 
shifted away from research toward service activities. Aa faculty 
vacancies occur, they tend to be filled by physicians whose interests 
are primarily in providing patient care in an academic setting rather 
than in research. Some basic scientists with Ph. D. degrees have moved 
into clinical departments to support the research and teaching 
activities as physicians in those departments turn more to service 
programs. But the pressure on medical school faculties to generate 
income means that young physicians may be required to perform service 
at the expense of research. 

Partially to counterbalance this growing tendency for medical 
schools to concentrate on service rather than research activities, 
this committee baa recommended in the past and continues to recommend 
that more research training opportunities be made available to aspiring 
clinical investigators. The training system should be adjusted so 
that a higher percentage of recruits to clinical faculties will have 
some research training experience. A postdoctoral appointment as a 
trainee or fellow is the typical mode of acquiring such experience for 
physicians, veterinarians, and dentists. Purthermore, the knowledge 
base in the biomedical sciences has expanded rapidly in recent years 
and this has imposed additional requirements on training. A postdoc­
toral appointment of about 3 years duration is now generally required 
because the complexity of biomedical science has increased and the 
array of instrumentation that must be mastered has developed rapidly. 
Also the boundaries between fields are disappearing (new fields such 
as immunogenetics and neurovirology are emerging) and it is mainly 
during the postdoctoral period that many bioscientist& begin the 
process of integrating related fields with their own . 

The training programs are designed to complement research programs 
by developing the training environment and maintaining an adequate 
supply of well-trained scientists. The level and distribution of 
training funds provided by NRSA programs should be determined so as to 
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achieve a stable and efficient syat... Sbar.p year-to-year variations 
in training levels are unnecessarily disruptive. Demand expected to 
be generated in the academic and other sectors must be compared with 
the anticipated supply. Demography , funding trends, and alternative 
sources of support for training are all considered in our projections 
and analyaea. 

· 

A diversified array of disciplines contributes to the biomedical 
and behavioral sciences, ranging from utbeutica and engineering to 
the clinical sciences. This diversity sbould be encouraged--excellent 
research often is produced in non-traditional areas--and the peer 
review system should be relied upon to select the best applications. 
Underlying all of these considerations is the perception that the 

· effectiveness of the government's biomedical and behavioral research 
programs depends on the continual infusion of young scientists trained 
in the latest techniques of a science making startlingly rapid 
advances. 

RECENT RESEARCH DEVELOPMENTS 

Biological science baa undergone a remarkable transformation in 
the past 3 or 4 decades. It baa changed frOID a descriptive to an 
analytical and mechanistic field with a capacity to probe ever finer 
levels of 0r9anization. The g rowth in understanding of living things 
has been sufficiently dramatic and pervasive to justify use of the 
term •revolution• to describe the evolving state of modern biological 
science. 

Molecular biology began as a discipline that combined the theories 
and .. tboda of biochemistry, microbiology, and microbial genetics. 
The 110re recent advent of the recombinant DNA technology permitted 
direct study of the genes of higher organi_, including un. It 
becaae possible to observe their structure, to determine bow they 
function as blueprints for fashioning the cellular machinery, and to 
decipher the controls on their operation. As described by Baltimore 
(1984), this startling technology could be used • • • •  as a molecular 
microscope with which to peer into the details of genes and as a 
factory able to synthesize the product encoded by the genes. • 

The past decade witnessed other revolutionary advances in science 
and technology. One of the moat interesting developments, for example, 
baa been the detection and isolation of oncogenes, dOIDinant genetic 
el ... nta that apparently exist in the chromosomes of every human cell 
and in the cella of nuaeroua other 0r9anisma. Oncogenes appear to 
play a central role in the malignant transformation of normal cells. 
Approximately 15-20 percent of all human tumors have been abown to 
contain oncogenes in their DNA. Increased understanding of oncogenes 
and bow oncogene-encoded proteins work may make it possible to anta­
gonize their functioning and to reverse the process of carcinogenesis. 

Bnriched by new tools and understanding of biochemistry, molecular 
genetics, and cell biology, immunobiology baa become a fertile source 
of insights. Because of the chemical specificity of immunologic 
reactants and their products, researchers and clinicians have been 
provided with powerful and versatile techniques,- such as radioimmuno-
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assays. In addition, bybridoma-derived monoclonal antibodies promise 
to revolutionize many aspects of biology and medicine through their 
ability to identify almost any molecular structure that can be 
purified sufficiently· to be used as an antigen. 

Fundamental knowledge in the neurosciences bas expanded along a 
broad front from cellular and molecular aspects to mechanisma of 
perception, learning, and emotion. The ingenious application of new 
technologies has hastened analysis of structural organization of the 
nervous system, and a detailed topography of the functional anatomy of 
the brain is close at hand. The chemical mechanisma by which some 
cells communicate, as well as the modes of action of many neuro­
transmitter substances, are now understood in considerable detail. 
From that knowledge will emerge therapies for disorders associated 
with abnormalities in specific neuro-transmitter systems. 

Research on the relationship between stress and other physical 
problems has produced some significant results. Studies of 
hypertension have shown that psychosocial factors are highly 
correlated with hypertensive episodes, psychosocial factors may also 
be important in the earlier stages of the disease and may play a role 
in the etiology of hig h blood pressure (Kaplan, 1980) . Along with 
genetic factors, behavioral factors such as dietary salt intake, 
obesity, and psychological stress have been linked to the initiation 
of high blood pressure. Bxperimental studies involving animals have 
found that the brain participates at some stage in the increase of 
blood pressure levels. A series of experiments with rats demonstrated 
that conflict in learning situations was related to the development of 
the hypertensive state (Friedman and Dahl, 19751 Friedman and Iwai, 
1976). 

Studies in a new interdisciplinary research area, psychoneuro­
illlllunology, have found that stress-responsive hormones can alter the 
components of the illlllune response (Ader, 1981). The psychosocial 
influences on illlllune function have important implications for the 
body's defenses against malignancy. Other studies, involving 
laboratory animals (Amkraut and Solomon, 1977), and human subjects 
(Kasl et al. , 1979) , have found that psychosocial factors are related 
to susceptibility to infectious diseases. 

The biological revolution bas been fueled in part by the merging 
of innovative instrumentation, such as lasers, large-scale integrated 
circuits, and computers, with fundamental insights into the nature of 
the living cell. Biomedical applications of lasers include laser 
cytofluorometry, a technique for separating cells according to size, 
shape, and reflective properties, and their further sorting according 
to, for example, their shape and DNA content--all within minutes. 

A further illustration of evolving instrumentation technology is 
positron emission tomography (PET) . This provides a non-invasive means 
for visualizing the metabolism of the human brain during normal activi­
ties, such as hearing, speaking, or thinking, and in diseased states 
in which there are deficits in sensory, motor, or cognitive processes. 

Still another technology which opens up new approaches to basic 
biomedical problems is electron spin spectroscopy. This is a 
particularly sensitive tool which can be used to measure phenomena 
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such as oxygen uptak e in tissue and electron transport activities 
involved in intracellular energy processes. Recent refinements permit 
spectroscopic measurements on single muscle fibers or small numbers of 
cells without sacrificing resolution or sensitivity. 

This rich harvest of knowledge and new technologies baa ma de it 
possible to ask more sophisticated and penetrating questions. 
Investigators can now mov e  with assurance in experiments that only 10 
years ago would have been considered to lie almost in the realm of 
science fiction. In this context, the President's Biomedical Research 
Panel observed in its 1976 reporta •There do not appear to be any 
impenetrable, incomprehensible diseases • • •  the questions are at 
last here, and explorations in search of the answers are under way. • 
Th e  following examples attest to the soundness of that observation. 

• Researchers have developed increasingly detailed 
•mapa • of human chromosomes, wh ich identify the 
individual sites of the genes responsible for 
particular genetic defects. Gene mapping has now 
identified the chromosoma l sites for more than 35 such 
genes responsible for specific genetic disorders, suc h 
as sickle cell disease. Several years ago, for 
example, the site of th e  defective gene responsible 
for a common form of muscular dystrophy was 
pinpointed, thereby setting the stage for efforts to 
isolate it and to determine the nature of the 
molecular defect that causes this degenerative · 

disease. Also, a genetic marker closely linked with 
the gene that causes Huntington's disease has been 
located on the abort arm of human chromosome 4 .  This 
landmark discovery is a critical first step toward 
developing a teat for presymptomatic detection of 
carriers of this fatal, late-onset disorder, and 
ultimately reducing ita incidence. 

• Progress has been made toward treatment of sOile of the 
genetic diseases. Investigations currently underway 
with respect to the Lesch-NYban syndrome presage 
developments in other areas. Specifically, scientists 
have recently cloned the gene for BGPRT--the enzyme 
missing in Lea ch-Nyhan--and have injected it into 
cultures of cells derived from Lesch-NYhan patients, 
where the cloned gene corrected the deficient 
function. Lea ch-NYhan syndrome, which causes severe 
psychomotor retardation and early death in one of 
every 50 , 000 male births, may therefore be the first 
candidate for gene therapy in humans, with other 
similar genetic metabolic diseases to follow . 

• As in the case of molecular genetics, the l ast decade 
has witnessed a remarkable leap in understanding what 
receptors do and how they work. Receptor research has 
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resulted in rapid and sensitive methods of following 
drug responses of healthy and diseased cells. Tests 
based on estrogen receptor determinations provide 
guides in the selection of alternative treatments for 
human breast cancers. Receptor studies have already 
contributed to the development of drugs with 
psychopharmacologic importance, and of propranolol for 
the treatment of hypertension. Moreover, the 
potential exists for a new generation of drugs of 
natural or sy nthetic origin that are much more 
specific in their actions and whose pharmacology will 
be understood at a molecular level. 

• Concentrated effort on vacc ine development is yielding 
positive results. Scientists have been able to 
combine vaccinia virus, previously used to immuniz e 
against sma llpox, with genetic material from hepatitis 
B virus. This hybrid vaccinia virus has been shown to 
stimulate in rabbits the production of significant 
amounts of antibody to hepatitis B antigen. The 
technique has subsequently been used to combine 
vaccinia virus with genetic material from influenz a 
virus, from rabies virus, and from genital herpes 
virus. The prospect of a single recombinant vaccine 
to protect individuals against many diseases 
represents an entirely new approach to mass 
immunization that may have enormous worldwide 
implications. 

These examples are only a sample from a broad array of advances in 
biological sciences. But they indicate that the nation's past 
investment in biomedical and behavioral research and training has 
produced a powerful sy stem for the development of these sciences. To 
maintain the momentum, talented students in universities and 
professional schools must be attracted to research careers by the 
provision of continual opportunities for training with established 
scientists, and adequate research funds must be made available to 
young investigators at the early stages of their career development. 

TRAINING AND RESEARCH FUNDING TRENDS 

Expenditures for the NRSA training programs totaled about $190 
million in 1983,  or less than 6 percent of the research expenditures 
of these administering ag encies--NIB, ADAMBA, and Division of Nursing, 
BRSA (Table 1. 1) . With the exception of 1973 when funds were 
impounded, training budgets have fluctuated in a fairly narrow rang e 
since 1971 compared with other health expenditures. Consequently, 
after adjustment for inflation, training funds have declined by almost 
6 percent per year since 1971.  By contrast, national research 
expenditures have increased over this period by 3 percent per year, 
and national health care expenditures by more t han 5 percent per year 
in real terms. 
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TABLE 1.1  NRSA TnlniDa iD Relation to Some National Health Expenditures, FY 1971·83 
(1972 S, bUilons)'l 

NIHIADAMHAniRSA 
Exaendltares llelarcb Tnl!!l!l ReiMIYt to: 

N8daa8l RlcD 
....... c .. N811aM1 RlcD Gnall llelarcb Nat'I. Baldl Nat1. Gnats lc 

l'llcll Espeadlt- llalda UD ad Caalnell T ...... C.... Expead. Baldi RicD CaalnCII 
Yar (1972 $) (1972 $) C1972 S) (1972 S) ( Ill- ) ( Ill- ) ( Ill- ) 
1971 17 3.3 1.1 8.11 8.21 5.3 17.0 
1972 M 3.5 1.2 8.11 8.19 5.1 15.0 
1973 97 3.5 1.1 0.12 0.13 3.5 10.1 
1974 1. 3.1 1.4 0.11 8.11 4.1 13.1 
1975 104 3.7 1.3 8.14 0.14 3.1 10.6 

1976 l l2 3.1 1.4 0.1 1  0.09 2.7 7.4 
1977 ll9 4.0 1 .4 0. 10 0.09 2.7 7.5 
1971 124 4.1 1 .4 0.1 1  1.11 2.5 7.3 
1979 130 4.3 1 .6 0.10 1.11 2.4 6.5 
·- 140 4.4 1.6 1.11 .... 2.5 7.1 

1911 147 4.4 1.5 1.11 1.07 2.4 6.9 
1912 156 4.5 1 .5 o.• 0.05 1 .8 5.7 
1913 165 4.7 1.5 1.09 0.05 1 .9 5.8 

A-.1 
GI'OW'III 
...... 
1971·13 u-. 3.0 .. 3.31Jl. - 5.71Jl. - 18.9 .. - 8.211 - 1.611 

•1972 dollan were oblalald by llliD& tile V.S. Burea• Or abe CIDIUI Implicit GNP Price Dellator. See Appeadix Table 87 
tor ...... 
SOVRCE: NDI (1966-14). See .... Appeadix Table 03. 

NATIONAL RESEARCH SERVICE AWARDS FOR 1983 AND 1 984 

In 1983 , the three agencies that adainiater NRSA programa .... the 
RIB , ADAMBA ,  and Division of Nursing, BRSA--awarded 11 , 579 full-time 
trainin g positions under these programs (Table 1 . 2 ) . Tbis was 
slightly lower than the 1982 level of 11 , 6 3 2 ,  and also lea s than the 
1 2 , 825 that bad been recommended previously by this committee (NRC, 
197 5-81 , 1981 report, p. 20 ) . 

Tbe 1983 awards were about equally divided between predoctoral and 
postdoctoral awards. A small number of undergraduate awards wer e 
made--almost all of them for the Minority Access to Research careers 
(MARC ) Honora program. An additional 1 , 518 awards were made in the 
Short-Term Training Program, primarily to health professional 
students. Training grant positions far outnumbered fe llowships, 
accounting for over 83  percent of all awards. 
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TABLE 1.2 Agrepted Numben of NIHIADAMHAIHRSA Tralneeshlp and Fellowship Awards 
for FY 1983 and FY 1984'1 

TOTAL 
ALL Biomedical Bellavlonl Cllalc8l Nlll'llaa 

FIELDS Scleacel Scleacel Scleacel Rllal'dt 
FY ltl3 TOTAL 1 1,579 6,929 161 3.665 124 

Predocloral 5.l0'7 3,425 - 1,167 107 
Postdoc:tonl 5,915 3,139 373 l.3tl 5 
MARC U ............... 457 365 10 • ll 

Tnmees 9,711 5,455 751 3,486 ll 
Predoc:tonl 5,010 3,363 381 1,266 0 
Pultdoctoral 4.244 1 ,7%7 l97 l,llO 0 
MARC Uader�r8daatet 457 ' 365 80 0 12 

Fellows 1,868 1,474 103 179 1 12 
Predoctanl 197 6l l7 1 107 
Postdoc:tonl 1,671 1,412 76 171 5 
MARC UDderar8duatet 0 0 0 0 0 

FY 1984 TOTAL 1 1 ,469 6,992 859 3,491 120 
Precloctoral 5,096 3,423 391 1 ,167 1 15 
Postdoc:tonl 5,912 3,194 382 2.331 5 
MARC Uaderar8duatet 461 375 16 0 0 

Tnmees 9,578 5.- 753 3,314 3 

Predocloral 4,163 3,339 364 1 ,151 2 
Pultdoctoral 4,254 1,794 303 2,156 1 
MARC Uaderar8daatet 461 375 16 0 0 

Fellows 1 ,891 1,484 106 184 1 17 
Precloctoral 233 14 l7 9 113 
Pultdoctoral 1 ,658 1,400 79 175 4 
MARC Uaderp 8duate6 0 0 • • 0 

• ne. 8ft toal IRIIIIben ot ..... for lniDeelldpl ud fellowsblp1. Datil oa tbe Dumber ot aew lla1l for FY 1tl3 ud FY 
1914 8ft DOt a..u.ble. Totals repre����t ruD-dme pclltdoal oaly ud do DOt ladade lbart-term lraillusldp ud fellowship 
awards. Ill FY ltl3 tbere wen 1,511 lbart·term tnmeeshlp1, or wblch 12 were pnbaccalaiii"Dte, 1,394 were pndoc:tonl, 
ud 1 12 wen polldoctoral. There wen allo 6 lbort·term ftllowshlp1, or wblch 3 wen pndoctoral ud 3 were polldoc:tonl. 
Ill FY 1914 tbere wen 1,516 lbort-term tnbleeshlps, ot wldda 12 wen pnbaccalaunate, 1 ,419 were pndoc:tonl, ud 15 
were polldoctoral. There were a11o 4 1bart·term fellowsblps, or wblcb 3 wen pndoc:tonl ud 1 wu polldoctoral. See Tables 
1.3 ud 1.4 rar farther detail. 
t ne. 8ft �urate awards ID tbt MIDorlty ACC111 to Rllal'dl Cueen (MARC) Honon u.............- Tl'llllliq 
.......... See Tables 1.3 ud 1.4. 

SOURCES: Oftlce ot the Adadalltrator, ADAMHA (6115114 ud 6110115); Dl'llliaa ot Nlll'lllla, HRSA (12/14184); Dl'llliaa ot 
Relellrclt Gnats, NIH (412l/15 ud 7/2M5), 
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In PY 1984 , the number of full-time NRSA training posi tion s 
totaled 11 , 469 . This was down slightly from PY 1983 , almost all of 
the drop coming in predoctoral awards .  MARC Undergraduate awards were 
practically unchanged from PY 1983 , and awards in the short-term 
training program rose somewhat to 1 , 586 . 

For both PY 1983 and PY 1984 , moat of the training posi tions were 
allocated to the basic biomedical and clinical aciencea , followed by 
behavioral sciences and nursing research. No awards were aade by 
these agencies in the area of health services research. The actual 
and recommended distribution of awards by field is shown in the 
following tablea 

Biomedic al Sciences 
Behavioral Sciences 
Clinical Sciences 
Nursing Research 
Health Services Research 

FY 1983 

Actual Recommended 

59 . 8' 58 . 1 '  
7 . 4, 9 . 5, 

31 . 7 '  27 . 5 ' 
1 . 1, 2 . 3, 
o . o ,  2 . 6 ,  

100 . 0' 100 . 0' 

py 1984 

Act ual Recommended 

60 . 9 '  57 . 9 ' 
7 . 5, 9 . 8, 

30 . 5' 27 . 4 '  
1 . 1, 2 . 3, 
o . o ,  2 . 6 ,  

1 00 . 0' 100 . 0' 

Tbe. l983 and 1984 training awards by field, academic level, an d 
mechanism are shown in Table 1 . 3  for NIB and in Table 1 . 4  for ADAMHA .  
Note that these tabl es show only full-time training positions and 
therefore are not directly c omparable to data in previ ous committee 
reports which include trainees in the short-term pr ogram. 

FINDINGS AND RECOMMENDATIONS 

Previous report• have made recommendations for training levels 
throug h 1987. Our recommendations in this report are directed to 
fiscal years 1988-90 . The analyses leading to these recommendations 
in each aajor area can be found in subsequent chapters of this report. 

In general, we find that the NRSA training grants and fellowships 
are integral parte of the over all biomedical and behavioral research 
program• in tbia coun try and play key roles in maintaining the 
vitali ty of those programe. 

Aaang this committee's chief concerns expressed in ita past 
report• have been the numbe r of biomedical scientists serving in 
postdoc toral appoin tments for prolonged periods and the reduced 
number of academic positions that would likely result from declining 
enrollments in the 1980s . Tboae concerns were reflected in 
recommendation• for a reduction in the number of predoctoral 
traineeshipa that should be pr ovided under NRSA prog rams , and a 
stabi li zation of postdoctoral training levels through 1987 . But the 
moat recent data available to us indicate that the postdoctoral pool 
of biomedical scientists i s beginning to decline, as is bioscience 
P h. D. production. During the next 5 years, a large number of faculty 
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TABLE 1 .4 ADAMHA Tralneeshlp and FeDowsblp Awards for FY 1983 and FY 1M4-

n 1913 

FY 1914 

TOTAL 
Pndoclor .. 
.......... 
MARC U ......... • 

T...-. 
Pl tda nonl  
.......... 
MARC lladlrpwl.• 

Fellows 
Pnda ctar .. 
........... 
MARC lllldeiP' .... 

TOTAL 
Predoc:tanl 
.......... 
MARC lladlrpwl.• 

T.-.. 
� 
........... 
MARC lllldlr ...... • 

,...,. 
Pndactonl 
l'altdoclonl 
MARC lladlr ...... • 

TOTAL T...a 
ALL ............ 

FIELDS s.-
1,1. -

4'74 Ill 

541 l82 
u 5 

,., 317 
417 152 
455 160 

15 5 

149 71 
57 29 
92 42 

0 0 

1,10J -
4'70 194 
540 193 

95 9 
9311 315 

402 16Z 

441 144 
95 9 

167 11 

.. 32 
" 49 

• • 

llolaiiiW ............ 
s.- Scleacll 

m 576 
114 213 
157 3G 

5 10 

212 115 516 
• 63 226 

I ll 42 211 
5 • 10 

64 7 60 
25 4 27 
39 3 D 

• • • 

296 1. 541 
ID 61 217 
154 39 l3l 

9 • 16 

.U1 94 c 
115 57 190 
10'7 37 206 

9 • 16 

75 ' st 
21 4 27 
47 2 32 

• • 0 

CllldCIII 
Sdeac.t 

142 
• 

102 
• 

124 
39 

u 
0 

II 
1 

17 
• 

18 
st 

109 
0 

141 

• 
91 

0 

27 
9 

11 
• 

• Tillie _.. IC*I ........ ., • ..,.... far lnlrNidp' aad fllo ....... o.ta • 1M ...... ., ..., ...,.. far FY 1913 aad FY 
1914 _.. .- ........ Tolllll r.,...... ....._ ......._ ..., ... . . ...... ......... .,...._ _. f......., 
awards. Ill FY 1913 lllln ... 46 .._.....,. tnillmldp�, , _... 12 ... pnbacalaurate Ia beiiPtanl ldellnl, 5 were • 

pndoctanl la blalilllc .. ---. aad 29 ... polldoctoral (5 Ia lllal•lk .. ..._, 24 Ia .........,.. ldellnlt. Tben ... 
..... , ...... ...,. r ......... fll wllkll 3 ... pr•d•CIOnll (2 1a .......- .._ ..a  1 1a ............ ...... aad 3 ... 
•••d•CIOnll (I IMia Ia biolclllcal lcieiiCII. .......... "h•adlda, aad belllavloral ..._). lll FY 1914 1111n ... .U 
.._.....,. ............... fll wlddl l2 were pnblccala.-. Ia ............ lcieiiCII. 5 were predoctanl la � .._, 
aad 5 were ............. Ia lllllallt .. --. Tben were allo 4 ......... l'ellowlldp1, , _... 3 were predoctanl (2 Ia 
.......... .._ Md I Ia .......... .._), aad I .. polldoctoral la bellaYiaral ldellnl. 
t llrecllwe FY 1901, ADAMIIA llal .._. ..... a ..._ .,..._ far .....,... .... ......_ Md fllowl. Ill prior ,_.., 
ADAMIIA npariM ....... Ia lllaldll .......,.. � 11.a - Ia c����a�� --. 
• n.e .. ,.....� ........ awan11 1a ... MIMrtlr A.- ro •••• m c... lMARCl -. u  ..... ..... •••••• 
TnMII ....... 

SOlJKCI: Ollce fii iM Ad='sf"'r.._, ADAMIIA (6115/M aad 6111115). 
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members will reach retirement age and consequently the need for young . 
faculty to replace them will beg in to increase . In addition , NRSA 
research training funds have declined since 1974 , both in real terms 
and aa a percentage of research expenditures , to a level below that 
previously recommended by this committee . Aa a consequence , the 
number of predoctoral trainees in the basic biomedical sciences 
supported in 1 984 was 11 percent below the comaittee ' a  recommended 
level and ia on a steep downward slope . We therefore believe that 
the research training programs should be restored to the recommended 
number of pos itions by 1987,  and then adjusted to meet the increase 
in demand expected to beg in in the late 1980a.  

As shown in chapters 2-4 ,  we have made projections of  faculty 
demand under high,  beat-gueaa , and low assumptions . The range 
between the hig h  and low proj ections in most cases is fairly wide , 
mainly because of the difficulties inherent in predict ing future 
levels of academic revenues from R and D and other sources . Although 
we have based our recommendations on our best-guess estimates of 
expected demand , it must be recognized that these estimates could be 
thrown off by a number of factors including sudden changes in the 
hir ing practices of universities and professional schools ,  shifts in 
federal funding patterns for biomedical research,  and more radical 
revis ions to Medicare/Medicaid and other health insurance programs . 

our recommendations , baaed on our best estimates of the market 
s ituation expected to prevail in the next five years and considera­
tions of how the training system should operate in each area , are 
presented below. 

Oinic:al Sciences 

1 .  The number of full-time NRSA postdoctoral traineeships and 
fellowships in the clinical sciences (excluding dental clinical 
research--see below) should g radually be increased from the 
current level of less than 2 , 400 to 3 , 000 by 1990. In order to 
encourage more talented physicians to undertake research 
training , 85 percent of these postdoctoral awards should be 
allocated to M. D . s. 

2 .  Dental research has not kept pace in recent years with remarkable 
developments in other clinical science sectors.  One way to 
r�y that is to bolster the research training opportunities for 
enter ing faculty of dental schools where most dental investigation 
is conducted .  Dental research training levels have fallen 
precipitously since 1980 and should be strengthened . The number 
of postdoctoral traineeships and fellowships in dental clinical 
research should be increased g radually from the 1984 level of 
about 100 to 320 by 1990. 

3. The Medical Scientist Training Program (MSTP) , administered by 
the National Institute of General Medical Sciences (NIGMS ) , 
is  considered to be one of the most productive mechanisms for 
training physic ian-scientists . However ,  the costs of MSTP as a 
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abare of total NIGMS funds for predoctoral training have been 
r ising steadily . S ince continuation of that trend would 
inevitably weaken the support of regular predoctoral programs , 
there is an urgent need to curb this growth in costa . TO ensure 
an appropr iate balance , we restate our earlier recommendation 
that MSTP ' a  share over the near future not exceed 25 percent of 
NIGMS predoctoral training funds , with a target goal of 725 
trainees by 1988 . We believe that level abould be maintained 
through 1990 . 

4 .  We endorse the abort-term training program for health professions 
atudenta and recOIIIIlend ita continuation . This program is 
designed to introduce students in  medical , dental , and other 
health professions schools to research methods dur ing summer and 
off-quarters .  It  provides predoctoral stipends for up to 3 
months of suppor t for research training without payback 
obligation . 

Minority Access to Research Careers (MARC) Honors 
Underpduate Training Program 

Th is institutional grant program provides support to third and 
fourth year bonora undergraduates at minor ity institutions .  The 
program baa grown from about 250 traineeships in 1980 to about 
470 in 1983 . About 75 percent of these positions were in the 
bas ic biomedical sciences , 20  percent in behavioral fields , and 
about 5 percent in nurs ing research . we recommend that the 
program be maintained at ita current level for the next few 
years .  

Basic Biomedical Sciences 

1 .  Since 1980 , the number of NRSA predoctoral awards in basic 
biomedical science f ields baa dropped by over 12 percent . With 
about 3 , 400 positions provided in 1984 , the program baa fallen 
well below the COIIIIlittee • a  r ecOIIIIlended level.  This program 
(excluding MARC undergraduate traineeships ) should be restored to 
3 , 750 positions in 1988 and then gradually increased to 4 , 150 
awards by 1990 . 1  

2 .  Postdoctoral training awards i n  the basic biomedical sciences 
should be gradually increased from the 1984 level of about 3 1 20 0 
to a level of 3 , 800 by 1990 . 

1 In previous reports , awards made in the Minor ity Access to 
Research Careers (MARC) Honora Undergraduate Training Program have 
been counted as predoctoral awards .  Starting with this report , 
awards in that program will be shown separately . 
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Behavioral Sciences 

1 .  Predoctoral training in the behavioral sciences should be restored 
to the 1981 level of about 550 traineeships (excluding the MARC 
undergraduate awards ) by 1987 and maintained at that level through 
1990 . 

2 .  Postdoctoral training in the behavioral sciences should gradually 
increase to 540 awards in 1987 and then be maintained at that 
level through 1990 . 

Health Services Research 

�e committee has previously recommended that a modest training 
program be provided in health services research by the federal 
agencies under the NRSA author ity ,  and that such author ity be 
extended to the National Center for Health Services Research . In 
the early 1970s , the federal government provided suppor t to over 
8 00 health services research trainees and fellows per year (NRC ,  
1975-81 ) . A t  present there is no training being provided under 
NRSA programs that is identified by the federal agencies as health 
services research . We affirm our previous recommendations tha t 
3 30 awards be made annually in this area through 1990 . 

Nursing Research 

Research on problems ar ising in nursing is supported pr imar ily by 
the Division of Nursing , BRSA, and to a lesser extent by the NIB , 
tbe Veterans Administration , and pr ivate organizations such as the 
Amer ican Nurses roundation and the Rober t  Nood Johnson roundation . 
But practically all training for nursing research is provided by a 
small RRSA program administered by the Division of Nursing . 
PUDding for training under NRSA programs in the Division of 
Nursing increased in PY 1985 to alllost $2 million , but the numbe r 
of trainees and fellows supported is still below the level called 
for by this committee in past reports . Applications for 
fellowships in nursing research rose SO percent in PY 1985 and are 
expected to increase another 30 percent in PY 1986 . We recommend 
that nursing research training under NRSA author ity be increased 
from the 1985  level of about 170 awards · to 320 awards by 1990 .  

Table 1 . 5  summar izes the committee ' s  recommended number of awards 
by f ield , academic level , and mechanism for PY 1988-90 . �e estimated 
coats for the r ecommended programs are shown in Table 1 . 6 . 
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TABLE 1.5 Committee Recommendations for NIHIADAMHAIHRSA FuU·Time Predoctoral 
and Postdoctoral Tralneeshlp and FeUowshlp Awards for FY 1988-9&1 

Clinical Scleactl 
Odler 

TOTAL ... Medial .,..... Clll*al ........ 
f'llal Typt ol ALL llloa.dlal ............ Sclelldla Cllalal Scllaal s.mc. Nlll'lllll 
y., .......... FIELDS 5cJennlt ScleiiCII' .......... Rtlardl ...... ....., � lteleardaf 

1- TOTAL TGUI 13.035 1.510 1 .190 '725 - 2- 330 -
� 5.4'70 3,150 550 '725 0 • - 245 
l'alldoctanl 1,195 3.- 540 • - � 1.10 25 
MARC V ........ _. 4'70 - 101 • 0 • 0 10 

T......_ TGUI 1.115 4,1 10 1 .030 125 1'70 2.- - 20 
Predoctorll 5,145 3,150 500 125 0 0 160 10 
Pasldoctonl 3, 100 0 4.10 0 1'70 2.- 100 0 
MARC l'nderancU 410 J60 JOG 0 0 0 0 10 

Fellows TGUI 4.320 3.410 160 0 30 - " -
Pndoclonl 325 0 50 0 0 0 ... 235 
Peltdoclonl 3,995 3.- 1 10 • .10 - .10 25 

ltlt TOTAL TGUI 13,465 1,160 1.190 125 250 2.M 330 310 
Prtdoctonl 5,540 3.1100 550 '725 0 0 - 265 
l'alldoctonl 1,455 3,600 540 0 250 2,M 1.10 35 
MARC V .......... _. 4'70 360 100 0 0 0 • 11 

T......_ Toul 1.910 4,160 1 .030 '725 210 2.500 - 25 
Pndoclonl 5.195 3.100 500 '725 • 0 160 10 
Peltdoclonl 3,245 0 4.10 0 210 2.500 100 5 
MARC V ........ _. 4'70 360 ... 0 • 0 • 10 

Fellows TGUI 4.555 3,600 160 0 ... - '70 215 
Predoctorll .loiS 0 50 0 0 0 ... 255 
l'alldoctanl 4.210 3,600 1 10 0 ... - 31 .10 

IM TOTAL TGUI 14.195 1.311 1,1M '725 3ll 3- 330 3ll 
Predoc ...... 5,918 4.150 550 '725 • • - 215 
l'alldoctonl 1,125 3- 540 0 320 3- 1.10 35 
MARC VaderancU 410 360 100 • • • • 10 

T......_ TGUI 9.3'71 4.510 l,t3t '725 2'70 2.551 - 25 
� 5.545 4,150 - '725 • • 1. 11 
l'altdodonl 3.355 0 4.10 • 2'70 2.551 101 5 
MARC VJiderarad_. 4'70 360 101 • 0 • • 10 

Fellows Tot81 4.125 3- 1. • 50 - '70 295 
� 355 0 50 0 0 • ... 265 
............... 4,4'70 3,- no 0 50 - 31 31 

• n.. .. ....a ......... ol fllll.lllllt ....... ..............a. See Tllllt 1.2 ler lldlllll ........ ., .... .... 18 1913 lad 
19M • 

• •••• ........ ,.. ......... Ia. � • ..mn-.... ......... .... ........ .......... ..... ... ....... .,. ...... 
.. .... .... .. llchldld ....... 
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.. .. ............... � ne.  .. fldl-dme 11'111111111 pclllttonl only, l51i ol wldcla lllauld lle llloated 10 ,..,....._ II lddlllaa. 1 ........... ol put• 
������ � ........._ ,., .. 3 _... ,... ,..., ror �aa�����a pra� ....... ......,. c�urt��t __, _. ..,  ...... .. ...._... 
• 1t'71, willa npa..._ Bill to lliCIId 411 ., ...,...,...... ll'llllllla l'udl. II FY 1913. 1,411 lrlllmlllpl wan .... 
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prtdoclonl -... It .. ...... ..... ... wil lie  ............... Of die pGIIdoclonl ew ... lt .. ...... ..... 151f wll .. 
.............. I ll II Mllllllld IIIII 90111 oi l.._ ......... ranrdl IWirdl wiD be prtdoclonl llld IOif will be paltdectonl. 
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TABLE 1.6 Estimated Cost of Reconuneaded NIHIADAMHAIIIRSA TraiDinl Proanms, FY 
1988-90 (mDUons of doUan)'l 

TOTAL 8M1e Med. Sllort· Other 11a1t11 
ALL lllaaledlml llell8wtanl Sci. T- Cia. Semas Nlll'llaa 
FIELDS Sdeaas Sdeaas Teal frot. Tralamat Paltdoc. ltesl8rcla Ratan:b 

1- TOTAL 272.6 

Tl'lllaeel 173.1 
F.... 99.5 

,...., 14.6 
I'OIIbt:tonll 113.3 
MARC u.-, •. � 4.7 

1989 TOTAL 284.9 

Tnlnell 110.2 
Fellows 104.7 

I'Nbdtwtll 17.6 
p� 192.5 
MARC u.-,.,.� 4.8 

1991 TOTAL 382.3 

Tnlnell 190.9 
Fellows 11 1.4 

l'rdllcltlnll 95.2 
Pfllllilld«ttl 202.3 
MARC V..,.,.� 4.8 

137.3 

58.0 
79.3 

54.4 
79.3 
3.6 

143.8 

59.9 
13.9 

56.2 
13.9 
3.7 

155.0 

66.4 
a.6 

62.7 
.. , 

3.7 

23.2 101.4 13.1 

19.9 89.8 13.1 
3.3 11 .6 

7.4 16.3 13.1 
14.8 U.l 

1 .0 

23.4 106.4 13.4 

20.1 94.6 13.4 
3.3 11 .8 

7.6 16.9 13.4 
14.8 89.5 

1.0 

23.7 112.0 13.1 

20.3 98.6 13.8 
3.4 13.4 

7.1 17.5 13.8 
14.9 M.5 
1 .0 

3.2 

3.2 

3.2 

3.5 

3.5 

3.5 

3.7 

3.7 

3.7 

U.l 

73.5 
11.6 

15.1 

89.5 

77.7 
1 1 .8 

89.5 

94.5 

81.1  
13.4 

M.5 

6.4 

5.1 
1.3 

2.9 
3.5 

5.2 
1 .3 

3.0 
3.5 

6.5 

5.2 
1.3 
3.0 
3.5 

4.3 

0.3 
4.0 

3.6 
0.6 
0.1 

4.8 

0.4 
4.4 

3.9 
0.8 
0. 1 

5.1 

u 
4.7 

4.2 
0.8 
0.1 

• C....... wen liMed • 19M a ...... CCIII Ipnl derMd  ,_ NIH  dala aad -.-cl tbe followlal: I )  a 23.1"1 IDcreale 
Ia pndodGnl lllpeDIII aad • 36.3,.. IDcnale IB ............. ldpeadl far FY 1915, beld CGIIIIat far llder yean; 2) • 5"1 
per ,_.. ...._ IB bddaa; aad 3) aabDalll 811111181 1Mdtudoaal COlli fll $1.- far pndoc:IGnl ....._ aad fellows. $2.510 
far poltdoctonl lnlneel, aad $3,• for pclltdocloral lellows. Tile ldpead 1Dcr1aes became eft'ecdYe Ia FY 1915. 
• Estimate - 1,500 ......_ far 1•, 1 ,600 ......_. for 1989, aad 1 ,700 ......_. for 1991. 
� ne MIDorlly � to a..rdl C... (MAilC) B ... uadai*..._.. T,.... Jirop'aiD II I'arp�pl'r"llllllll•aa:Mnaarll'leatelate studeala. 

ESTIMATED TRAINING COSTS PER AWARD IN FY 1984 (dollan) 

_____ .....=,Predoclonl.u:=::L:------ ____ ,!Pa!!llltdoc�-:!!!aar:!!IIL ____ Prebllccalaurnte 

Cll!lc!l Sdl!c!l 
... ....._ Mid. Sllarl· llellda llelln· llellda MARC 

......_ llnl Sci. T- Senlcls "-IIIII ...... llnl Cll*al Senlcls "-IIIII Ronon 
1Y 1,.. Sci. Sci. l'nl· TI'IIDIIII a-rei! 11-a Sd. Sd. Sd. 11-a a-ell U ............ 

Tl'lllaeel 12.315 11,579 15,276 1,133 12.315 12,315 22,236 22.425 22.U8 22.236 22.236 13,MIJII 
F.... 12.315 11,579 12.315 12.315 17,790 11.510 21,473 17,790 17,790 

. ..... .......... ..... to .. ..... 
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2. Clinical Sciences 
Abstract 

Im;ortant changes are takJ.ng �lace J.n the wa y 
medical schools are fJ.nancJ.ng their operations and 
structurJ.ng their facul ties • .  2'llere is now more 
empbasis on revenue-generat1ng patient care and 
relativel y less on research . f'bi s  shirt bas brough t 
with i t  a correspondJ.ng restructuring or faculty 
composi tion and activi ty . Physi cian members or 
clJ.nical departments are finding it more difficult to 
compete successfully for NIB research grants but 

Pb .D. s bave gained appo1Zltnrents in clinical 

departments at a rapid pace and have increased thei r 
share or research grants . Physicians are applyin g  for 
researcb grants at about the same rate as a decade ago 
but are bavJ.ng l ess success in obtaJ.nJ.ng them . 

In dental schools , the financial arrangements are 
qui te different . State and local government 
contributions are the dominant source or revenues and 
h ave become increasingly important a s  tbe federal 
contribution bas been drasticall y  curtailed . · 2'uition , 
accountJ.ng for over 2 0 percent or total revenue in 
dental schools compared with less than 6 percerat in 
medical schools , highlights some important differences 
betllieel2 medical and dental education . In contrast to 

medical education in wbich residents and fellows 
receive salary or stipend during training , many denta l 
traJ.nees in advanced specialty programs must �ay 
tuition and receive no r1nancial support from federa l 
or other sources . 

Clinical faculties in both medical and dental 
schools bave contJ.nued to expand , r1nanced by grOllitb 
in total revenue . 2'lle c01111.1ttee believes that more 
newl y hired clinical faculty members should have some 
research training ir the professional schools are to 
maintain their clinical research capability . 

19 

Copyr ight  © Nat iona l  Academy of  Sc iences.  A l l  r ights  reserved.

Personnel  Needs and Tra in ing for  B iomedica l  and Behav iora l  Research:   1985 Repor t
h t tp : / /www.nap.edu/cata log.php?record_ id=19260

http://www.nap.edu/catalog.php?record_id=19260


2.0 

miTRODUCDON AND OVERYmW 

In this chapter we look ahead to 1990 and try to estimate the 
research training levels in the clinical sciencea 1 under the NRSA 
programs that would satisfy national needs as perceived by the 
coamaittee . 

The basic premise upon which the committee ' s  assessment of national 
need has been developed is that the government ' s research training 
program serves as an adjunct to ita research program and should be 
administered to ensure the availability of an adequate number of highly 
trained scientists to conduct that research . Tbia has led to consid­
erations of how large the research effor t will be in the future and 
how many scientists will be needed to support it .  Since most o f  the 
government-sponsored research in the clinical sciences is per formed in 
med ical , dental , and veter inary schools by faculty members ,  the 
committee has concentrated mainly on an analysis of these groups . 

It  is well known that health professions schools generally do not , 
and perhaps should not , prepare their students for research careers .  
Preparation for a research career has normally been a postdoctoral 
phenomenon since medical school and residency training provide little 
or no oppor tunity for the acquisition of research skills . But s ince 
physicians and dentists have a unique role to play in clinical 
investigation , some provision must be made for providing thea with the 
requisite tools for a research career . Moat often it is dur ing a two 
or three-year per iod of postdoctoral training that the necessary 
research background is acquired . The question that concerns us in 
this study is how many clinical scientists should r ece ive postdoctoral 
research training each year under NRSA programs ? That depends in par t 
on the number of clinical faculty positions in medical and dental 
schools , which in turn depends on enrollments and the availability of 
funds from research grants , tuition , faculty practice plana , and other 
sources . We will examine the trends in these var iables from the early 
1960s to date and then make projections of some of the key items 
through 1990 . 

MEDICAL SCHOOL TRENDS 

Recent trends through 1983 in medical school enroll.Mnta , faculty , 
and f inancing are summar ized in Table 2 . 1  and are presented in more 
detail in Appendix Tables Al-11 . 2 .  Bere are some highlights & 

• Bnroll.Mnt in graduate medical education programs (reaidenta 
and fellows ) continued to expand sharply even though the number 
of medical school graduates slowed noticeably . Undergraduate 

1 Inveatigatora in the clinical sciences are seen as consisting 
ma inly of physicians and dentists . It should be noted , however , that 
the committee ' s  overall concept of a clinical investigator includes 
other health professionals , such as veter inar ians and scientists 
holding the Ph . D .  or equivalent degrees , whose pr incipal activity i s  
i n  the clinical sciences . 
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TABLE 1. 1 Current Treads In Supply/Demand lndkaton In the Clinkal St�nces 
4-.1 Awa. A-.1 
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... I $1,5.)1 $1.711 S1.IJ9 $1,MS $3, 195 ll,ltl sua 3.793 S.K Lt• sea3 
.. ........ ._._ .. ..... 

--..: 
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medical school enrollment showed very little growth since 198 1 
as expected , but the total of undergraduate and graduate 
enrollments j umped in I'Y 1982 in both public and pr ivate 
schools as a result of the increases in graduate programs . 

• Instead of proceeding at modest growth rates for a few years as 
expected , reported profess ional service income in medical 
schools bad huge gains in PY 1982 and again in I'Y 1983 . � i s 
r evenue source increased by 16 percent in I'Y 1982 and 21 
percent in PY 1983 after adj usting for inflation . �e 
committee does not anticipate continued growth at these high 
rates . 

• Cl inical R and D expenditures in medical schools were about as 
expected , increasing moderately from 1980 to 1983 . 

• Tbe growth of full-time faculty in clinical depar tments 
moderated somewhat from earlier years , but there  was a sizeabl e 
j ump  of over 6 percent in 1982.  The strong surge in service 
income for that year indicates that the faculty expansion was 
probably due more to clinical than to r esearch activities . 

Medical School Enrollments 

For purposes of this study , we consider medical school enrollments 
to be composed of medical students plus residents and fellows in 
affiliated hospitals . 

The number of medical students has increased only slightly s ince 
1981 , as expected , but the number of residents and fellows had larger 
than expected gains between 1981 and 1982 which more than offset the 
leveling off of medical students (Table 2 . 1 ,  line 4 ) . Tbe net result 
is  that total medical school enrollment increased at an annual rate of 
3 . 2  percent from 1981 to 1983--about the same growth pattern exhibited 
s ince 1976 . 

The committee noted in ita 1983 report (p.  22 )  the possibility 
that graduate medical programs might expand . The latest data g ive 
evidence that this has been happening . Since 1981 , the number of 
.edical school graduates increased by only 0 . 4  percent per year ,  bu t 
the number of residents and clinical fellows increased by 5 . 4  percent 
per year . The reasons are unclear but •Y have to do with the influx 
of u . s .  foreign medical graduates and a lengthening of the residency 
years due to the growing complexity of medical services . 

We expect medical student enrollment to decline by about 1 percent 
per year on average between 1983 and 199 0  (Figure 2 . 1 ) . That 
expectation , however , may be conservative in light of the decline 
since 1982 in s ize of the 20-24 year age group--the population from 
which medical school applicants are drawn .  Coincident with this 
change , a 9 percent decrease occurred in the number of appl ications 
for the 1985-86 enter ing class , compared with the preceding year . 
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FIGURE 2. 1 Medical students, residents, and clinical fellows, 196 1 -83,  with projections to 1 990. See 
Appendix Table Al . 

Oinical R and D Expenditures 

S ince 1980 , estimated expenditures for clinical R and D in .edical 
schools have increased moderately after adjustment for inflation 
(Table 2 . 1, l ine 2a1 ) .  �e average increase--2 . 1  percent per 

1 0ur estimate of clinical R and D is baaed on the percentage of NIB 
obligations that is class ified aa clinical . For the past three years 
this percentage baa held steady at 38 percent . We apply this 
percentage to total R and D expenditures in medical schools aa 
compiled by the AAMC to arr ive at estimated clinical R and D funds . 
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year--was about what the committee had anticipated in ita las t 
r eport .  We expect these funds to continue on a moderate growth path 
of about 0 . 5 percent per year in constant dollar terms between 1983  
and 1990  (•igure 2 . 2 ) .  

Up to 1980 , pr ivate medical schools have had higher levels of 
research expenditures than public schools in the aggregate (Append ix 
Table A7 ) . But s ince then , public schools have overtaken pr ivate 
schools with respect to these expenditures . This is partly due to the 
fast g rowth in the number of public schools . Clinical R and D in 
public schools grew at an annual rate of 3 . 7  percent since 1980 as 
compared with only 0 . 5  percent per year in pr ivate schools . 

Nevertheless , pr ivate schools remain generally more research­
intensive than public schools , as measured by research expenditures 
per school . Average clinical R and D expenditures were just over S 3  
m illion per school i n  pr ivate schools in 1983 compared w i th  about $ 2  
million pe r  school i n  public schools (Appendix Table A9 ) . 

Professional Service Income 

Perhaps the moat str ik ing recent development is the renewed upwar d 
surge in service income generated by .adical school faculty practice 
plans in 1982 and 1983 due mainly to the expansion of patient car e 
activities in clinical departments . Th is r evenue source , which grew 
quite rapidly in the early 1970s , appeared to be growing more 
moderately in the late 1970s . But in 1982 it  cl imbed 16 percent over 
1981 and 21 percent in 1983 after adjusting for inflation (Table 2 . 1 , 
l ine 2b) . 

Because of changes being implemented in Medicare and Medicaid 
programs and the likely adoption of similar coat containment measure s  
b y  other health insurers ,  we do not expect this rapid growth to 
continue . Our beat guess ia for real growth of about 3 . 5  percent pe r 
year through 1990 (•igure 2 . 3 ) . 

Both public and pr ivate schools showed strong gains . On a per 
school bas is , service income grew in real terms by about 10 percent pe r 
year in both public and pr ivate schools s ince 1981 (Appendix Table A9 ) . 

Total Medical School Revenue 

Service income and federal research funds contr ibuted over half of 
all .edical school revenues in 1983 (Table 2 . 2 ) . Another large 
portion caM from state and local goverraent sources . TUition 
contr ibuted only a ..all amount to total revenue--leas than 6 percent 
in 1983--but it  is second only to service income in rate of growth . 
Increases in tuition--18 . 5  percent per year s ince 1971--and steep 
borrowing rates have contr ibuted largely to the growth in student 
indebtedness . Despite a study finding suggesting that financial 
pressures do not influence career choice by internists (Block and 
Swisher , 1980 ) , medical student indebtedness , as noted in several 
committee reports , may nevertheless operate as a deterrent to their 
pursuit of research training . 
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FIGURE 2.2 Clinical R and D expenditures per school in U.S. medical schools, by control of institution, 
1962-83 , with projections to 1 990 ( 1972 S, millions). See Appendix Table A9. 
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FIGURE 2.3 Professional service income per school reported by U.S. medical schools. by control of 
institution, 1962-83, with projections to 1 990 ( 1 972 S, mUlions). See Appendix Table A9. 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  1985 Report
http://www.nap.edu/catalog.php?record_id=19260

http://www.nap.edu/catalog.php?record_id=19260


2 6  

Even with th e  disparate growth rates o f  th e  var ious components i n 
Table 2 . 2 ,  total r evenue bas been quite stable . In fact it bas grown 
at a steady rate of about 5 . 5 percent per year s ince 1965 after 
adjustment for inflation (Figure 2 . 4 ) , and we expect continued growth 
through 1990 , but at a slower rate of about 3 percent annually .  

The contrast between dental and aedical school f inances is quickly 
apparent by compar ing the sources in Tables 2 . 2 and 2 . 3 .  Whereas 
medical schools depend heavily on service income and research funds , 
the main sources in dental acbools ar e atate and local government• and 
tuition .  Th i s  fact bas impor tant implications in th ia atudy because 
it bear s  on the types of activities engaged in by faculty in these 
schools . Medical service income is generated largely through aedical 
school faculty practice plans whereas clinic income in dental schools 
i s  largely generated in student clinics . Also ,  the tradition of 
research in medical schools is much stronger than in dental schools , 
but the rapid growth of service income in medical schools por tends r el­
atively less emphasis on research , especially in clinical depar tments . 

TABLE 2.2 Treads in U.S. Medical School Revenues ($ mUUons)41 

fllcal Yar 

1971 1976 1911 

lleftne s..n:e s � s � s � 

Fedenl Researda 438 25.6 123 24.3 1,446 22.5 
Otber Fedenl 322 18.1 398 11.7 396 6.2 
State aDd Loc:8l c;o.'L 323 18.9 108 23.8 1,452 22.6 
1'111doa aad Fee� 63 3.7 156 4.6 346 5.4 
Medal Slnlce - l2.l 609 18.0 1,158 28.8 
Odler r- ...1!! A! 595 _!!:! _g -l!:i 
TOTAL 1,713 110.0 3,319 110.0 6,425 101.0 

1912 1983 
s � s � 

1,571 21.9 1,655 20.2 
415 5.1 " 415 5.1 

1,617 22.4 1.784 21 .8 
413 5.7 412 5.9 

2,140 29.7 2,626 32.1 
1.054 ..w 1,116 � 
7,217 101.0 8,179 101.1 

• Tile d8la Ia tills table may IIIIC llp'ft wllb Olben sbowa Ia tills nport. Tbls table wa dertved by the AMA by c:omblalaa 
IDdlnc:t COlt nconrta wltb the UIOd8led spoaiOI'ed pniii'UDI, aDd by sqrepdaa the service COIIIpODellll iD federal, stale, 
aad loall acmallllllld aDd JIIIIIIOtllllllllllt spoaiOI'ed ...,... .. tna the ....... n�ce c:.apolllldl. Tillie Mn1ce CDIIIf••nau 
.....,.ay llmllft cuMIIIdl far pro...- ol llledlall Mn1ce Ia laalpltlll 
SOURCE: Amertca Medlcll � (}AMA, September 28, 1914, p. 1536). 

TABLE 2.3 Trends in U.S. Dental School Revenues ($ miiUoas) 

Fllal Y!![ 

!972 1976 1911 1!9 
..... s..n:e s � s � s � s .. 
Fedenl Resan:ll 18 9.2 26 7.5 45 7.4 47 7.2 
Otber Fedenl 37 18.9 57 16.4 36 5.9 24 3.7 
sc... ..... Loc:8l GoY't. 61 34.7 145 41.7 296 48.8 314 48.2 
Taldoll aad ft11 36 18.4 58 16.7 116 19.1 147 22.6 
...... CIIIdc 21 10.7 J9 11 .2 74 12.2 12 11.6 
Otber ...!t __y � _.!:! 40 _.!:! _JJ_ ...£. 
TOTAL 196 101.0 348 IOIU 607 100.0 651 100.0 

SOURCE: Amertca Deaal Allodadoa (1969-84). 
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FIGURE 2.4 Total revenue per medical school, by control of institution, 1 964-83, with projections to 
1990 (1 972 S, millions). See Appendix Table Al l .2. 

THE CHANGING FINANCIAL STRUCTURE OF MEDICAL EDUCATION 

A str ik ing change in the pattern of financing medical schools has 
occur red in the past 15 years . In 1971 , federal r esearch programs 
wer e  the dominant source of funds--accounting for over 25 percent of 
total revenues . Gradually dur ing the 1970s , aggregate r evenues from 
research were over taken by medical service income and state and local 
government contr ibutions . By 198 3 ,  service income generated by 
faculty practice plana accounted for almos t 33 percent of total 
r evenue and had become the largest s ingle source of funds . Federal 
research funds had fallen far beh ind at about 20 percent of revenues . 
Although federal research funds are still the major source of suppor t 
in some research-intensive medical schools , they have never theles s 
declined as a percent of total revenues even in those institutions , 
concur rent with a r ise in the proportion of dollar s der ived from 
patient car e ( Rosenberg , 1985 ) . Another impor tant change dur ing the 
1970s was the decline of capitation grants and thei r  ultimate 
termination in 1982 . 
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Increaa ing dependence on medical aervice income baa a potential 
for eroding institutional commi tments to research and clin ical 
scholarsh ip . This dependence resulta in leas tiae to prepare gran t 
proposals ,  collect data , wr ite papers , and generally makes it more 
diff icult to compete auccessfully for grant suppor t . In paat years , 
some r evenue der ived from patient care has been aade available to 
suppor t research activities in cl inical depar tments . But as pressur e 
builds to r estrain the growth of Medicare/Medicaid expenditures and 
coa t ahar ing becomes more widespread in pr ivate health insurance 
plana , patient care revenues will face more intensive competition for 
their disbur seaent among departmental activities , and research ia 
l ikely to suffer . Pr ivately controlled schools are at par ticular r isk 
in that respect because they do not receive large state and local 
governaent contr ibutions . Publicly controlled schools are able to 
par tly cush ion the loss of federal funds with incr eased appropr iation s 
o f  state/local governaent aoniea . For most pr ivate medical schools , 
these funds are a relatively ainor source of suppor t .  Consequently , 
their r el iance on profess ional service incoae is more compelling . 
Mor eover , preoccupation with financing is l ikely to favor the 
r ecruitment of cl inician-teacher s over physic ian-investigator s as 
expans ion of the clinical faculty decelerates . 

Tbe trend for clinical depar tments to h ire more clinicians and 
fewer M. D .  researcher s baa been reinforced by the growth of 
subspecial ization of practice in teaching hospitals and by the 
increased professionalization of biomedical research . The training 
r equirements for independent investigator s have became so technically 
deaanding that a phys ician , even after two or three year s of a 
r esearch fellowship , i s  generally leas· well-trained for r esearch than 
the Ph . D .  who bas been prepar ing for such a career since the 
baccalaureate . Tbere are also more Pb . D . s  applying for NIB grants . 
Tbeae facta help explain the drop in M . D .  shar e of competing NI B 
r esearch grants , which fell from 36 . 1  percent in FY 1973 to 2 5 . 5 
percent in FY 1983 , compared with an increase fro• 53 . 4  percent to 
6 �. 5  percent over the same per iod for Ph . D . s  (NRC, 1979-85 ) .  That 
decline baa been attr ibuted to reduced award rates , rather than fewe r 
appl icationa , by young M . D .  investigators (car ter et al . , 1983 ) . 
Because of financial pressur e it is understandable that clinical 
depar tments are plac ing even greater eaphas is on practice over 
research , and/or recruiting Ph . D .  scientists to help suatain a 
s igni ficant level of research activity .• 

mE �fi O�LOOK 

Our approach to the taak of estiaating training needs in th e 
c l inical sciences has been to try to eatiaate the demand for full-time 

1 Th e issue of the recruitment of bas ic scientists in cl inical 
depar tments bas been exaained in detail by th is committee and a 
separate repor t on the subject will be published soon . 
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faculty in clinical departments of professional schools (medical , 
dental ,  and veter inary) created by both expans ion and attr ition ,  and 
then to deteraine what adj ustments should be made to the training 
system so that it produces the requi·red number of trained r esearchers . 
Similar approaches have been utilized for the biomedical and 
behavioral sciences in Chapters 3 and 4 .  

To estimate demand due to expans ion of faculty , we have developed 
analytic models that r elate faculty size to enrollments and revenue . 
The panels associated with this committee make assumptions about the 
future pattern of these two (exogenous) var iables--enrollments and 
revenue--which in turn are used to estimate future faculty size . Thi s 
produces estimates of demand due to expansion (or contraction ) of 
faculty , to which is added replacement demand created by faculty 
attr ition due to death , retirement , and other causes . 

The dynamics of the system ar e vital to the committee ' s assessmen t  
o f  need for training . As faculty vacancies occur , they will be f illed 
par tially by new entrants to the supply of clinical sc ientists . Mos t 
o f  them will be young phys icians who aspire to careers in academic 
medicine , but the evidence suggests that only a moderately smal l 
por tion (currently about 25 percent ) of those individuals j oining 
clinical faculties in medical schools will have bad postdoctoral 
r esearch training . 

Tbe number of newly hired faculty members with postdoctoral 
research training is a cr itical parameter in the system because the 
committee believes that the ability of medical schools to conduct an 
effective clinical research program depends to a large extent on the 
r eplenishment of clinical faculty by new entrants who have been 
exposed to research techniques through a formal postdoctoral training 
program of at least two year s .  It  is also a par t of the system over 
which ther e can be same administrative control . Tbe CODIIlittee bas 
r ecoamended that the training system be adj usted so that 35  percen� 
of all new h ir es to clinical faculty pos itions in medical schools 
would have completed a per iod of formal postdoctoral research training .  

With estimates of demand for clinical faculty , and with a target 
level for the number of new hires with research training exper ience , 
the committee can estimate the number of clinical science postdoctoral 
trainees who should be in the pipeline each year . Tbree additiona l 
parameters of the training system are needed to complete the analysis : 
the appropr iate length of the postdoctoral training per iod , the percen­
tage of postdoctoral trainees who select academic careers ,  and the 
percentage of the postdoctoral trainees who should be supported unde r 
NRSA programs . Tbese will be discussed in more detail after the 
proj ections of faculty demand are presented . 

- Although the committee believes that a substantially higher 
percentage could be j ustified , i t  is aware that s ince 1970 the highest 
f igure achieved , even for M . D .  new-hires in basic science departments 
o f  medical schools , was 3 7  percent ( Sherman and Bowden , 1982) .  
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DEMAND FOR CUNICAL FACULTY IN MEDICAL SCHOOLS 

Enrollments , revenue , and clinical faculty s ize are the bas ic 
elements in the analytic model we have developed to help asses s 
personnel needs for the clinical sciences in medical schools . The 
model is baaed on the propos ition that the ratio of clinical faculty 
to enrollments is largely determined by the amount of funds available 
to suppor t faculty in each school . 

Tbe effect of changes in enrollment on the size of clinical 
faculty in medical schools baa been the subj ect of much discussion 
w ithin the committee over the past several years . Enrollments have 
always been used in the committee ' s analyses as a determinant of 
faculty demand . But the f inancial structure of medical education is 
chang ing in ways that tend to lessen the dependence of clinical faculty 
g rowth on the number of students . Service income from faculty practice 
plana is now the s ingle largest source of revenue in medical schools . 

For the committee ' s  1983 repor t ,  the demand model was modified 
somewhat to reflect the view that yearly changes in enrollments ar e 
not immediately r eflected in cor responding changes in clinical 
faculty . Enrollments wer e  averaged over 4 year s  rather than us ing th e 
cur rent year ' s  data . some members feel , however , that this adj ustment 
is insuff icient and that clin ical faculty s ize should be more directly 
r elated to total revenue . 

Tbe matter is fur ther complicated by the r elationship between 
clinical faculty size and medical service income . Since th is income 
i s  generated by clinical faculty members , the number of faculty 
engaged in patient car e should generally determine the amount of 
r evenue r eceived from this source . Other s have pointed out that the 
relationships between enrollment and faculty , and between research and 
patient care revenues , vary greatly from school to school . Whether 
the school is pr ivately or publicly controlled also is a factor . 

Unfortunately , the data over the past two decades do not provide 
much help in dec iding the issue . Models with and without enrollment s 
as a component of faculty demand have approximately equal goodness-of­
f i t  to the data . We hope that as add itional data are collected , th e 
i ssue may be clar ified .  For now the committee baa elected to r eta in 
enrollment as a factor in the model . 1  

When the r atio of clinical faculty to enrollment i s  plotted 
against total revenue per school , the annual observations over the 
per iod 1964-83 fora a nonlinear pattern as shown in Figure 2 . 5 .  A 
constrained growth curve of the following form baa been f itted to 
these data l 

1 The model baa been modified slightly from the one used in the 
committee ' s  1983 repor t .  Th e  monetary var iable in the modely formerly 
the sum of cl inical R and D expenditures and medical service income 
per school , baa been r eplaced by total revenue per school . This 
broader measure includes revenue from state and local governments and 
tuition , and is thought to be a more r ealistic determinant of the 
faculty/student ratio . 
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CI'/WS • e&-b/T + c 
wbere a CP • full-time clinical faculty in u . s .  aedical schools 

WS • 4-year weighted average of students , i . e . , 
(WS ) t • l/6 (St + 25t-l + 2St-2 + 8t-3 ) r 

where S • total of aedical students , residents , and 
clinical fellows 

T • total r evenue per school (1972 s ,  aillions) 
c • scaling constant a CI'/WS • c when T • 0 
a ,b • parameters to be determined empir ically 

Tbe parameter s  of the model wer e estimated from 20 annual observations 
cover ing the 1964-83 per iod .' 

T.be model shown in Pigure 2 . 5  is used to der ive estimates of 
clinical faculty size for given levels of revenue (T) and enrollments 
(WS) .  In this foraulation , r evenue per school (T) deteraines the 

faculty/student ratio (CI'/WS) , which when multiplied by the enrollmen t  
estimate provides an estimate o f  clinical faculty s ize (CP) . 

Assumptions 

To project clinical faculty aize in 1990 with this model , it is 
necessary to make some assumptions about enrollment and revenue 
trends . With the assistance of the Panel on Clinical Sciences , the 
committee baa made the following assumptions about the growth in these 
var iables from 1983 to 199 0 .  

1 .  Enrollment a Medical school enrollment , def ined as medical 
atudenta , res idents , and clinical fellows , ia expected to decline 
by about 1 percent per year between 1983 and 199 0 .  The upper and 
lower liJDits on this ezpected change in enrollment ar e +1 percent 
per year and -3 percent per year , respectively . 

2 .  Total revenue per acbool a the beat-guess assumption is for real 
growth (after adj usting for inflation ) of about 3 percent per 
year . Upper and lower liJDits on this estimate are 6 percent and 0 
percent per year , respectively .  

' Parameters values are calculated a a  followa a 

Parameter 
a 
b 

�2 

Std . Error 
N 

Public Schools 
-0 . 89529 
9 , 014 . 7  
0 . 0 1  
0 . 924 
0 . 0475 
20 

Pr ivate Schools 
-0 . 5344 2 
13 , 762 . 2  
o . o 1  
0 . 9 61 
0 . 046 0 
20 

All Schools 
-0 . 7103 6 
11 , 292 . 9  
o . o 1 
0 . 975 
0 . 030 8 
20 

R2 is defined as the coefficient of deteraination . I ts value aust 
lie between 0 and 1 a�d is a aeasure of bow well the assumed function 
f its the data , with R • 1 representing a per fect f i t .  Std .  Er ror 
(standard er ror of estimate )  measures the amount of var iation around 
the f itted curve . 
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FIGURE 2.5 Clinic:al faculty/student ratio (CF/WS) vs. total revenue per medical school (T/S). 
The ratio is defined as follows: CF • full· time faculty in cUnical depanments of U.S. medical 
schools; WS • 4-year weishted average of students, i.e., (WS), • 1 /6(5, + 25,. 1 + 25,.2 + 
s,.3), where S • total of medical students, residents, and clinical fellows. Solid Une represents 
a growth curve of the form: Y • e<•·b/x ) + c with parameters a • -0.7 1 036, b • 1 1 292.9, 
c • 0.01 . These were derived from 20 annual observations. 1 964-83. See Appendix Tables A3 
and A1 1 .2. 

Tbe upper and lower l imits placed on these asswaed g rowth r ates 
are used in the model to make the alternative proj ections shown in 
Table 2 . 4 .  

Projections of Demand for Medical School Oinical Faculty to 1 990  

Given the model and assumptions about growth in enrollment and 
r evenue , we now aake projections of clinical faculty to 1990 (Figure 
2 . 6 ) . The three assumptions about enrollment and three about r evenue 
g ive n ine combinations to cons ider . The r esults of each combination 
are shown in Table 2 . 4 .  
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TABLE 2.4 Projected Growth Ia Medical School CUnlcal Faculty, 1983-90, Based on 
Projectioas of Medical School Enrollment and Total Revenue per Schoo .. 

Aawnpdons about Total Revenue per School 
(Ill COIII18nl 1972 ......,.., Ia Medical Schools 

lU!·6 miDiaa I!![ ICIIool la  19131 

Allalapdoas about Medical 
StudeDt Earallllleat 
(IDidlclll ........... .......... 
... dllllal lellowl: 
126, . .. 1913) 

A. Wll ...... .. . ,/yr., 
racblaa 135,. lhldeall 
by 1990 

8. Wll decllae by 1 ,/yr. IO 
1 17,5GO ....... by 
1990 

C. WID decllae b)· 3'1:/yr. 10 
iOI.IOO students by 
1990 

Expected .- fll dlalc8l rK���tJ 111 
medlcal ldlools (CF) Ia 1990 

Aluuaal arowtb rate Ia CF rram 
IHJ to 1990 

A venae 1111111181 lacftiDIId due to 
r.caJty exp8lllioa 

Aluulal replacealat needs due 10: 
dealla 811d � 
otber anrt....., 

Expected aamber or positions to 
become available 111111ully oa 
dlalc8l riiCIIIties 

Expected ... fll clinical r.c.lty Ia 
IDidlclll .... (CF) Ill 1990 

Aull8l ..,.... rate 111 cr rram 
1983 10 1990 

A venae 1111111181 IDa emeat due to 
r.cuhy expMiion 

Allnaal replacement needs due 10: 
.. lb aad redremea� 
ather llllrlt� 

Expected ......... fll palldoai iO 

..._ .......... _._ . 
......, ,.., 

Expected ... fll dlalcal ......,. .. 
medical schools (CF) Ill 1990 

Aull8l ..,wt11 nte Ia CF lrolll 
1913 10 1990 

A ....... 1111111181 laaemeat ae 10 
rK���ty a.....-. 

Aluall8l � .... due 10: 
dealla ... redr....atr 
ather a&trl....., 

Expected 1111111ber or postt�oas 10 
become available .......Uy oa 
c:llllal r.caltlel 

I 

WID npud at  
aboat 6'i/yr. 

10 546.0 lllllloa 
per school Ill 

1990 

54.100 

3.7� 

1,740 

720 
21400 

41860 

41,500 

2.1 '1: 

flO 

680 
2.-

3.171 

43,300 

0.5'1: 

-

640 
2.130 

2.970 

D Ul 

WW expud at WID real8ln 
about 3'1:/)T. at the IHJ 

10 S3'7 .6 mUIIoa level fll 
per school Ill Sll.6 mUIIoa 

1990 per school 

49,800 45.600 

2.5� l . l �  

l,llO 520 

6tO 668 
21060 1 .750 

3,170 21930 

44,600 40,800 

U'i - 0.4� 

- - 160 

650 6l0 
11950 11650 

2.- 2.1 10 

39.!100 36.500 

- 0.7'1: - 2.0'i 

- 290  - 710  
610 5tO 

.... ldiO 

2.168 . .. 
• FKIIItJ Ill dill table Is delned a a r.u-c�me appoAatlaeat Ia a cllalad depu1meat reprdless oraeaun status. Tbele projectlonl 
.. .... . the ....... � 

(Cf/WS)t • ap( - 1.71136 - l l2flfl'a) + 0.01, ....... CF • .._ fll dlalc8l facalty ID IIIedlal scbooll; WS • welahted 
avenp f11 1Mt 4 yan fll• ...... l.e., (WS>. • VI(Sa + 2Sa-J + 2Sa-z + Sa-J), where S • llledlal lhldeats. residents, 
aad cllldcal rellowl; T • toc.l ,....... per school Ill U.S. medlcai iChooll la year I (1972 S, llllllioM). See Appeadlx Tables 
AI, A3, 8lld All.2. 

' 

• Delated by the llapliclt GNP Price Dilator. lf72 • IM.I. See Appendix Table A7. 
� Baed • • ndalated �t rate ol l .5'1: 11111111811y due to dealla 8lld redremeat. See AAMC ( ltlla). 
� Baed • blab. llllddle, aad low attr1t1ea rMes ol 5 '1: ,  4.51Ji . aad 4'i , respecdvely. 
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FIGURE 2.6 Clinical faculty in U.S. medical schools, by control of institution, 1 96 1 -83,  with projections 
to 1990. faculty is defined as full-time appointments in clinical departments regardless of tenure status. 
See Appendix Table A2 • 

. Es t imates of demand are der ived from both expans ion of faculty and 
replacement due to attr ition . Demand due to expans ion ia determined 
by the model diacuaaed above along with the r evenue and enrollment 
assumptions .  Demand created by attr ition ia  estimated at 1 . 5  percent 
for death and retir .. ent and from 4 to 5 percent per year for other 
reaaona . The death and retirement rate estimates are higher than the 
1 percent per year uaed in pr ior reports because the faculty age 
distr ibution is shifting upward and an increasing number of faculty 
aembers ar e expected to reach retirement age by 1990 .  

Under the .oat optimistic assumption about total revenue 
( assumption I in Table 2 . 4 ) , these funds would grow by 6 percent per 

year through 1990 to about 846 million per school in constant 197 2 
dollars , allowing the clinical faculty/student ratio in aedical 
schools to r ise to 0 . 394 from ita 1983 value of 0 . 346 . ' Tbis 

' The 9 5  percent confidence limits on this e stiaate are 0 . 4 0 6  and 
0 . 383 , respectively . Since the moat optimistic assumptions attempt to 
def ine an upper limi t on our projections , we use the upper 95 percent 
conf idence l imit on CP as the most optimistic estimate . 
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produces an  estimated upper limit for clinical faculty size  of  54 , 10 0 
members by 1990 , for a faculty growth rate of 3 . 7 percent per year . 

About 1 , 740  positions would be created by expansion , with another 
7 20 created by attr ition due to death and retirement , and 2 , 400 created 
by individuals leaving faculty positions for other employment . Tbe 
total number of clinical faculty positions that would become available 
each year under these high growth assumptions is estimated at 4 , 860 . 

Onder the middle or best-guess assumption ( I I  of Table 2 . 4 ) , 
revenue would expand by about 3 percent per year through 1990 to 837 . 6 
m illion per school . The best estimate of clinical faculty aize in 
1990 under this assumption is 44 , 600 , an increase of 380 positions pe r 
year or 0 . 8  percent per year over the 1983 level . Attr ition from all 
causes would add another 2 , 600  positions to give an estimated tota l 
annual demand for medical school clinical faculty of 2 , 98 0 .  Th is is 
the committee ' s  most likely projection . 

Under the low growth assumption ( I II of Table 2 . 4 ) , revenue would 
remain at the 1983 level of about 830 . 6 million per school through 
1990 . Consequently , the estimated clinical faculty/student ratio would 
be 0 . 350 with upper and lower 95 percent confidence limits of 0 . 357 
and 0 . 3 4 2 ,  respectively . Using the lower estimate of 0 . 3 4 2  to repre­
sent the most pessimistic conditions , we estimate that clinical faculty 
s ize under the worst-case conditions would decrease by 780 positions 
per year from 1983 levels . But attr ition would create an estimated 
2 , 160 positions per year for a minimum demand of 1 , 380 positions . 

POSTDOCTORAL TRAINING NEEDS FOR MEDICAL SCHOOL CLINICAL FACULTY 

Translating our projections of demand for clinical faculty in 
medical schools into estimated postdoctoral needs under NRSA programs 
r equires certain additional assumptions about bow the system has 
functioned in recent years with regard to postdoctoral training and 
i ts sources of support .  

Cer tain features of the system are key elements in descr ibing how 
it produces the trained personnel required to fill the faculty 
vacancies created by expansion and attr ition . The elements that must 
be considered are as follows : 

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

2 .  the appropr iate length of the research training per iod , 
3 .  the proportion of individuals i n  the research training 

pipeline who are expected to choose academic careers ,  
4 .  the propor tion of suppor t of the total pool of clinical 

research trainees that should be provided by the federal 
government , 

5 .  contr ibutions to academic demand generated by demand for 
clinical faculty in veter inary schools . • 

1 Dental school demand will be treated separately in the next section 
of this chapter . 
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Tb e  numer ic values assigned to these features i n  Table 2 . 5--fira t 
presented in the committee ' s  1981 r eport--are baaed either on currently 
available data about the system (which is admittedly incomplete) ,  or 
on the committee ' s  j udgment of how the system should operate . 

Using the projections of acadeaic demand der ived in Table 2 . 4 ,  we 
calculate in Table 2 . 5  the range of postdoctoral trainees that should 
be supported by RRSA programs to satisfy expected demand for clinical 
faculty in medical and veter inary schools under the specified 
conditions .  

Line 1 of Table 2 . 5  i s  a summary of the projections of academic 
demand for the extreme cases and the beat-guess estimate der ived in 
Table 2 . 4 .  

Line 2 provides an estimate of the demand for faculty in 
veter inary schools . 

L ine 3 shows the total annual demand for clinical faculty under 
each set of conditions . �tal annual academic demand is expected to 
be between 1 , 440 and 5 , 060 positions with a best guess of about 3 , 100 
positions . 

Line 4 shows the number of clinical faculty positions to be filled 
by individuals with postdoctoral research training exper ience assuming 
that 3 5  percent of all accessions to academic positions will be former 
postdoctoral trainees . In the beat-guess case , this number is 
e stimated to be 1 , 080 . We are aware that currently only about 25 
percent of new clinical faculty member s  each year have had some 
postdoctoral research training . Por several years now this committee 
baa been recommending that the system be adjusted so that mor e 
clinical faculty r ecruits will have had r esearch training exper ience . 

Line 5 indicates the size of the clinical science postdoctora l 
pool r equired to supply the necessary number of individuals with 
postdoctoral research training under certain assumptions about the 
leng th  of the postdoctoral training per iod and the proportion of the 
pool seeking acadeaic employment . 

In previous reports , the committee has based its r ecommendations 
in par t on the assumption of a 2-year research training per iod for 
clinical science postdoctoral trainees . Because of the rapidly 
growing complexity of modern clinical research , the committee bas 
r evised this assumption to a postdoctoral research training per iod of 
at least 2 years . Assuming that the duration of postdoctoral research 
training w ill be 2-3 years , with an average of 2-1/2 years , then the 
pool size needed to produce 1 , 080 trained scientists each year would 
be about 2 1 700.  If  only 50 percent of the trainees seek academic 
appointments after completing their training , then the necessary pool 
s ize aust be 5 1 400.  we assume that some support for postdoctoral 
research training is also available from sources other than the RRSA 
prograaa . Tbis is dealt with in line 6 of this table . 

Line 6 shows the estimated number of clinical science postdoctoral 
trainees that should be supported annually by NRSA programs under 
different assumptions about the proportion of total suppor t  provided 
by that source . Tbe r esulting range is between 1 , 040 under the lowest 
set of assumptions , and 5 1 300  under the highest set . The best-gues s 
assumptions yield a range of 2 , 250-3 , 240 postdoctoral trainees needed 
annually to satisfy demand in medical and veter inary schools . 
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TABLE 2.5 Estimated Number or Postdoctoral Research Trainees Needed to Meet Expected 
Demand ror Clinical Faculty In Medical and Veterinary Schools Through 1990 Under Various 
Conditions 

1. Demaad for lUll-time medlcai iChool 
cllaiall laadty-aaaaal avenae: 

.. .... to apusion ol faculty 
b. dae to death and redremm..-
c. due to adler aurttton• 

2. Demaad for veteriaary school facult) ... 

3. Totai iiiiiiUI acceuion1 (n:pected 
demand)" 

4. Total accesslo111 with polldoctoral research 
tralalaa-aaaul •venae Cauumlaa 35� 
ol aU acceuionl have poltdoctoral research 
traiailla)'f 

5. Sbe ol dlalcal ldence polldoctoral pool-
aaaaal averap 

Sbe aeeded to 111H1 academic clemaDd 
_.., .. a 2-3 year traiDini period and 
pordoa ol trainees seeldna cUaJcal 
faculty polldoas II: 

a. 60� 
b. 50� 

f. ADnai iUIIIIber ol clbdcal ldeace  
palldoctoral tra1aee1 to be sapported 
llllder NRSA proaruas: 
a. 11 50� ol pool II sapported aDder 

NRSA 
b. 11 60� ol pool II sapported UDder 

NRSA 

Projected Tbroqh 1990 

HJcb Middle Low 
EsdtMte Eldmale Eldmate 

4.860 2.918 1!!! 
1,740 380 - 780  

720 650 590 
2,400 1 ,950 1.570 

!!!! 120 ·  20 

5,060 3,100 1,440 

1,770 1 ,010 500 

7,380 4,500 2,010 
1,850 5,- 2,500 

3,690-4,420 2,250-2,700 1,048-1,250 

4,430-5,310 2, 700-3,240 1,250-1,500 

• AlluaMI an anridon nte due to clath and retirement oi i.!CJI- per year. See AAMC (1981a) • 

• Allulna ldP, middle, and low aurttloa rates ol 5�. 4.5�. and 4� .  respecdvely. 
tr Baled • an ladepeadent analylls ol demaad Ia ldlooll ol veteriDary ...udae (NRC, 1912, p. 75). 

Allaul 
Averaae 
1981-83 

4,260 

2,110 
-

1,750 

3,ooo-5,000 

2,770 (1981-lll 

� Acallioal an delnecl u aew bini or thole wllo ftjola faculdel hal noalaculty polidoDI. lllterfaadty traa.ren an not 
cauted u accesaJons. Data on the pen:entap with po1tdoctoral raearch tralaiDa were derived hal aewly bind faculty 
...._. oaly, wblch an 15� ol total acceuionl. We an auuminl that the same percentap applies to aU accessloal. 

SOURCE: Table 2.4. 
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DENTAL SCHOOL TRENDS 

Most dental clinical research in this country is per formed in 
dental schoels by full-time faculty members in clinical departments . 
Over the past two year s ,  the committee--assisted by ita ad hoc Panel 
on Dental Research--has examined the status of dental clinical 
r esearch and training . We have reviewed data collected by the 
Amer ican Dental Allsociation (ADA) on the trends in faculty , 
enrollments , and f inancing of dental education s ince 1968 . Tben a 
JIOdel of the system was constructed and s011e projections of demand for 
dental clinical investigators through 1990 were made . Herewith are 
the findings and conclusions of that examination and review . The 
detailed data may be found in Appendix Tables Al2-A20 . 

Number of Dental Schools (Figure 2.7 and Appendix Table A20) 

Perhaps the f irst thing to note is that the number of dental 
schools grew slowly but steadily in the 1960s , then accelerated in the 
f irst half of the 1970s before leveling off in the last half . S ince 
1979 , there have been no new schools added to the total of 60 . 
Moreover , one institution--Emory University School of Dentistry--has 
recently announced plans to discontinue its predoctoral program . 

All of the recent growth in number of dental schools over the past 
17 year s has been in the publicly controlled institutions .  In 1968 , 
the 50 dental schools were equally divided into 25 public and 25 
pr ivate schools . Currently there are 35 public and 25 pr ivate 
schools .• 

Dental School Enrollments (Figure 2.8 and Appendix Table A20) 

�tal enrollment in dental schools reached a peak in PY 1981 at 
about 25 , 000  students and has s ince declined for three success ive 
years to 23 1 60 0  in PY 1984 . 1 1 The decline has been ascr ibed to 
lower earnings expectation in the dental sector along with changes in 
student f inancial assistance that have made • • • •  dental education a 
less attractive investment• (Brown and Hixson , 1984 ) . The pattern of 
growth is somewhat s imilar to that of medical schools--accelerating in 
the 1960s and decelerating in the 1970s . Tbe overall growth rate in 
enrollment from 1968-84 was over 2 percent per year , which is almost 
twice as fast as the growth in number of schools . Pur thermore , 
enrollment continued to increase in 1980 and 1981 even though the 
number of schools was unchanged . Thus it is clear that dental schools 
have been able to expand class sizes readily in response to perceived 
need and f inancial incentives . 

1 Eleven schools are l isted by the ADA as •pr ivate-state related . • 
In this repor t they are counted as pr ivate schools . 
1 1 Enrollment , as descr ibed here , includes predoctoral dental 
students and postdoctoral s tudents in  specialty and general practice 
res idency programs at u . s .  dental schools . 
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we expect dental enrollment to continue to decline until 1988 and 
then flatten out through 1990 . The best guess is for an average annual 
decline of 2 . 8  percent per year between 1983 and 1988 , with upper and 
lower l iaits of -1 . 3  percent and -4 . 3  percent per year respectively . 
After 1988 , the aarket for dental practitioners is expected to improve , 
aainly due to growing demand for dental care by the elderly . This is 
likely · to have the effect of stabilizing the enrollment decline in 
dental schools . 

Bnrollment in public dental schools currently accounts for 57 
percent of total enrollment , compared to 43  percent in pr ivate 
schools . This , of course , r eflects the widening gap between the 
number of public and pr ivate schools . Pram 1961 through 1970 , 
enrollment in pr ivate schools was higher than in public schools . But 
since 1970 , public school enrollment has been greater and probably 
w ill continue to be for quite same t iae in v iew of the appreciable 
dispar ity in the number of schools in each category . 

Dental School Faculty (Appendix Table Al l )  

Despite the downturn in dental school enrollments starting in 198 2 ,  
c linical faculty in dental schools has reaained stable at around 3 , 700 
full-tiae members since 1981 . 1 1  In contrast , full-tiae basic sci­
ence faculty in dental schools declined by over 6 percent s ince 1982 . 
The implication of these data is that funds necessary to maintain a 
level number of clinical faculty have came aainly from increases in 
clinic revenue , tuition , R and D funds , and state and local governaent 
support .  A d iscussion of these sources of revenue follows . 

R and D Revenue (Table 1.3 and Appendix Table All ) 

Dental school R and D revenue in constant dollars has been 
generally r is ing since 1968 although there have been same rather shar p 
drops-notably in !'Y 1969 and 1975-and some flat stretches . In 
recent year s there have also been same steep increases-real R and D 
increased by 14 percent in PY 1981 and by another 3 percent in FY 
1982 . Pr ior to 1981 , real .R and D revenue bad increased at an averag e 
annual rate of only 1 percent s ince 1968 . Never theless , R and D funds 
in dental schools are relatively ainor sources of revenue , accounting 
for only about 7 percent of total revenue in 1982 compared to 22 
percent in medical schools . 

1 1 Data published by ADA in its Annual Repor t on Dental Bducation for 
1983-84 show full-time clinical faculty at 4 , 130 positions . This 
number appears to be too high . l'llrther exa��ination by the ADA reveals 
tbat a new aethod of collecting and tabulating the data in 1983-84 
overestimated the number . A recheck by the ADA yielded a count of 
3 , 68 8 ,  which is more in line with other data . 
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The National Institute of Dental Research has formulated a 5-year 
planning budget to exploit the scientific oppor tunities descr ibed in 
its long-range research plan , •Challenges for the Eighties • (NIB , 
1983c ) . Although that budget incorporates an annual increase of 8 
percent in constant dollars for extramural research , most of which 
would be awarded to dental schools , the committee believes it realistic 
to proj ect an average increase of 3 percent per year in dental school 
R and D revenue through 199 0 .  Opper and lower limits a r e  projected a t  
6 and 0 percent respectively . 

Dental Clinic Revenue (Table 2.3 and Appendix Table A23 ) 

In contrast to service income in medical schools , which stems 
. largely from faculty practice plans , clinic revenue in dental schools 

is generated largely by students . Clinic revenue has had a dramatic 
g rowth pattern dur ing the past decade and probably is one of the keys 
to understanding what has been happening in dental education dur ing 
the 1970s . Since 1968 , real clinic revenue has increased at a steady 
pace of better than 7 percent per year--much faster than the growth in 
r eal R and D revenue at less than 2 percent per year . 

At tbe beg inning of the 1970 decade , clinic revenue and R and D 
r evenue in dental schools were both at about the same level of $16 
million per year in real terms . By 1983 , clinic revenue at about $4 4 
million was double the R and D revenue �f about $22 million per year . 
Both public and pr ivate dental schools have benefited from increased 
clinic revenue but the growth has been �omewhat faster in public 
schools because of their higher rate o;; growth in predoctoral 
enrollment . 

We are projecting clinic revenue to increase between 0 and 4 
percent per year in constant dollars through 1990 , with a best guess 
of 2 percent per year . 

Tuition and Fees (Table 2.3 and Appendix Table A24 ) 

Another factor that has played a substantial role in dental school 
r evenues s ince 1970 is tuition . In contrast to medical schools , 
tuition in dental schools has been an important source of funds ,  and 
in the past 10 years has become the second largest revenue source 
behind state and local government funds . 

Tuition revenue increases in pr ivate dental schools have been 
especially sharp .  In 198 2 ,  tuition revenue at 43  percent of total 
r evenue in pr ivate schools was by far the largest s ingle source of 
funds . In real terms it has increased at 8 . 3  percent per year in 
pr ivate schools and 6 . 9  percent per year in public schools s ince 1968 . 

Our proj ections are for continued increases of between 2 and 1 2 
percent per year through 1990 , with a best guess of 7 percent per year . 
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State and Lo cal  Government Revenues (Figure 2.3 and Appendix Table A25 ) 
we may infer from the ADA repor ts and the data in Table 2 . 3  that 

s tate and local governments have always been the dominant source of 
suppor t for dental schools . Clearly since 197 2 ,  this source of funds 
baa taken on added importance as federal support baa declined . In 
198 2 ,  state and local government contr ibutions made up nearly half of 
all dental school r evenues , up from about 35 percent in 1972 . Dur ing 
this same per iod , the federal government ' s  share (excluding research 
funds ) declined from 19 percent to less than 4 percent . Moat of this 
decline is attr ibutable to the elimination in 1982  of capitation 
g rants--a program des igned to encourage the expansion of enrollment in 
professional schools . 

Modest increases are expected through 1990 . Our best guess ia for 
2 percent per year real growth , with upper and lower limits of 4 and 2 
percent per year , r espectively . 

Public schools , of course , rely more heavily on state and local 
government suppor t than do pr ivate schools . In 198 2 ,  state and local 
governments contr ibuted 64 percent of all public dental school revenue 
and only 15 percent of pr ivate dental school revenue .  

Nonetheless , the combined federal , state , and local government 
contr ibutions were still a smaller percentage of total revenue in 198 2 
than they were about 10 years ago . Dental schools have reacted to the 
declining government suppor t by increasing tuition and clinic revenue . 
Med ical school tuition has also increased rapidly but · not nearly as 
fast as med ical service income . 

Total Revenue (Figure 2.9 and Appendix Table Al6) 

The above sections descr ibe the major revenue sources for u . s . 
dental schools . As a result of these trends , real total r evenue per 
school grew at an average annual rate of 9 . 5 percent between 1968 and 
1973 . After 1973 , the growth slowed to about 2 percent per year . As 
a resul t of the expected increases in most revenue components-­
e specially tuition--the committee expects growth in total revenue to 
continue through 1990 at about 4 percent per year , with upper and 
lower l imits on this estimate of 7 percent and 1 percent , respectively . 

Average revenue in public dental schools has been consistently 
h igher than in pr ivate schools . S imilarly , the faculty/student ratio 
is higher in public schools--a fact that provides a basis for modeling 
academic demand as explained in the next section . 
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FIGURE 2.9 Total t evenue per school in U.S. dental schools, by control of institution, 1 968-83, 
with projections to 1 990. See Appendix Table A18 .  

DEMAND FOR CUNICAL FACULTY IN DENTAL SCHOOLS 

Given tbe behavior patterns discussed above r egarding tbe 
pr incipal var iables involved in dental education , tbe issue now 
becomes one of trying to determine bow tbey r elate to one another . 

Recall tbat tbe purpose of tbis analysis is to estimate tbe futur e  
d emand for full-time clinical faculty members in dental scbools--and 
ultimately to assess tbe need for training of dental cl inical 
investigator s . Tbe methodology tbat bas been applied to a 
cor respond ing analys is of medical schools involves tbe development o f  
a conceptual and empir ical model o f  tbe inter relationships among tbe 
var iables . A st.ilar approach will be applied here--tbe faculty/ 
s tudent r atio is specified to depend on total r evenue per scbool . The 
relevant data from 1970-83 ar e sbown in Pigur e 2 . 10 . 
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school (T/S). The ratio is defined as follows: CF = full-time faculty in clinical departments of U.S. 
dental schools; WS • 4-year weighted average of students, i.e., (WS)t • l /6(St + 2St· I  + 2St.2 + 
�.3), where St • predoctoral, advanced specialty, and general purpose residency students in year t. 
Solid line represents a growth curve of the form :  Y • (K-C)exp(-e•·bx) + C with parameters K • 0. 1 7, 
C • 0.1 1 6, a • 5 .388, b • 1 .204. These were derived from 1 4  annual observations, 1970-83. See Ap­
pendix Tables Al 2, Al 3 , and Al 8 .  
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Aa in other bioscience areas , the observations fora a nonlinear 
pattern , suggesting that a constrained growth curve aight provide an 
adequate fit to the data . A Gomper tz-type curve baa been f itted to 
the data and is shown as the solid l ine in Pigure 2 . 10 . 1 1  

Us ing this model and the panel ' s  assumptions about growth rates 
through 1990 , we aay aake estiaatea of deaand for full-tt.e clinical 
faculty in dental schools (Pigure 2 . 11 ) . 
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FIGURE 2 . 1 1 FuU-time faculty in clinical departments of dental schools, by control of institution, 
1 969-84, with projections to 1 990. See Appendix Table A 1 3 .  

' 1 The curve has the following aatheaatical foraa 
CF/WS • (K-c) exp [ -ea-b (T) ] +C 
where : CP • full-time clinical faculty in u . s .  dental schools 

WS • 4-yr . weighted average of enrollments , i . e . , 
WSt • 1/6 <St + 28t-l + 28t-2 + St- 3 )  

where a  st • predoctoral plus advanced 
specialty enrollments in year t ,  

T • total r evenue per school in u . s .  dental schools 
(1972 $ ,  ailliona ) . 

a ,  b • paraaeters to be deterained by the data . 
K • asymptote a CP/WS • K as T •inf . 
C • scal ing constant 

Th is function provides a good f i t  to the 14 annual observations 
1970-83 , with � • 0 . 95 .  The dotted l ines in Figur e 2 . 10 r epresent 
the 9 5  percent conf idence liaits on the predicted values . 
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Under the panel ' s  revenue assumptions , total revenue per school 
would grow between 1 percent and 7 percent per year between 1983 and 
1990 , with a best guess of 4 percent per year . COmbining these 

estimates with the three assumptions about enrollment growth , we get 
nine combinations of assumptions to consider . Tbe proj ections of 
faculty demand under each combination are shown in Table 2 . 6 .  

Under the combination of highest assu.ptions--I-A in Table 2 . 6-­
f ull-time clinical faculty would grow to 3 , 810 from its 1983 level of 
3 , 786  wh ich gives a practically negligible number of new pos itions due 
to expansion of faculty . But attr ition due to death and r etirement 
would generate an estimated 60 positions and other attr ition would 
c r eate another 190 vacancies for a total demand of 250 per year . 

Under the bes t  guess set of assumptions--l i-B in Table 2 . 6-­
f aculty would decl ine slightly to about 3 , 550 by 19�0 . But attr ition 
would create 190  positions per year . 

In the worst case envisioned by the panel--I I I-c in Table 2 . 6-­
faculty would decl ine by about 90 pos itions per year , but attr ition 
would create about 150 vacancies per year for a net demand of about 6 0  
pos itions per year . 

POSTDOCrORAL TRAINING NEEDS FOR DENTAL SCHOOL CLINICAL FACULTY 

Tbe final step in this analysis of demand for dental clinical 
f aculty member s is to translate the proj ections der ived above into 
recommended levels of training under NRSA programs . The procedur e fo r 
this is to determine the s ize of the pool of trainees necessary to 
satisfy the proj ected demand us ing certain assumptions about how the 
training system works . Tbe methodology is s illilar to that applied to 
medical schools but the parameter values used in the medical school 
analysis are probably inappropr iate to apply to the dental training 
system . Por example , there is j ustification for us ing an appreciably 
h igher f igure than 3 5  percent with r espect to the annual average 
propor tion of clinical dental faculty accessions with postdoctoral 
r esearch training . One reason for a higher f igure is the growing 
tendency for dental schools to restr ict tenured and tenure-track 
appointments in clinical depar tments to individuals with a background 
of advanced education (specialty or general practice residency )  and 
r esearch training . In addition , any effor t to build a capability to 
exploit the oppor tunities that have opened up in dental cl inical 
investigation must star t from a more fragile base of faculty r esearch 
involvement than exists in medical schools . It is relevant in thi s 
connection that 57 percent of D . D . S .  faculty in clinical depar tments 
r epor ted a less than 10 percent involvement in research in academic 
year 1983-84 (AADS ,  1985) . Tbe comparable por tion of M . D .  clinical 
faculty in 1982 was 37 percent (Berman and S inger , 1985) . 

Cl inical specialty training has traditionally been interwoven with 
training for research for most dentists who subsequently enter career s 
in teach ing and research . By contrast , a physician generally enter s 
research training after completion of a standard res idency . Since the 
r es idency offers the physic ian little or no oppor tunity for investi­
gative exper ience , research training is often incorporated into 
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TABLE 2.6 Projected Growth Ia Dental School Clinical Faculty, 1983-90, Based on Projections 
of Dental School EDroUment aDd Total Revenue per Schoo.-
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subspecialty fellow•hip. . Por the denti•t , therefore , r•••arch 
training is pursued in a per iod equivalent to a re•idency , while for 
the physician it is most commonly a po•t-residency phenomenon . 

Advanced education in one of the eight dental specialties takes 
place predominantly in dental school• , and to a auch les•er extent in 
other institutions . By contra•t , residency training to a .. t basic 
specialty board requirement• for physician• is not focu•ed on the 
univer•ity campu• , but occurs pr imar ily in teaching hospitals . 

The pr imary mechanisa used by NIB for research training of 
denti•ts and phy•ician• is the NRSA institutional training grant . 
Because of the link between research and specialty training for the 
denti•t , it  is far more likely to exceed the 3-year limit on NRSA 
postdoctoral suppor t and to require a waiver than i• the case for M. D . 
r esearch trainees . 

Dentists are faced with a ser ious disincentive to pursue training 
as clinical investigators .  Whereas the young physician receives a 
salary and benefits as a hospital re•ident and subspecialty fellow, 
similar payment for the newly graduated dentist is limited largely to 
hospital-based training in oral surgery or oral pathology . Training 
in the other specialties rarely provides compensation and may indeed 
require tuition payment by the trainees . Consequently , NRSA training 
programs for denti•ts commonly include support for a clinical training 
component . 

Although NIH represents the largest single s�urce of support for 
postdoctoral research training of physician• , a �ultiplicity of 
pr ivate foundations , voluntary agencies , and inc• 1stry-related 
organizations underwr ite the preparation of phys ician-scientists .  By 
contra•t,  the NIDR is essentially the only sponsor for the training of 
dental investigators through its NRSA postdoctoral programs and 
associated career development opportunities . 

The parameter s of a research training system for dental clinical 
i nve•tigators and the calculations leading to estimates of 
postdoctoral needs are laid out in Table 2 . 7 .  

Line 1 of Table 2 . 7  is a summary of the projections of demand for 
dental clinical faculty from the model . 

Line 2 is an estimate of the contribution to demand generated by 
the need for clinical faculty in nondental institutions . This demand 
is  estimated to be about 10 percent of dental school demand . 

Line 3 •how• total annual demand under each of three revenue 
condition• . In the best-guess case , we expect about 210 position• to 
be available each year through 1990 . 

Line 4 •how• the number of accessions to dental school clinical 
facultie• that should have •om• postdoctoral re•earch training .  Since 
there are currently so few qualified dental clinical inve•tigators ,  a 
•trong effort 8hould be made to bolster the research capability of 
dental schools . One way of doing this is to try to modify the •ystem 
such that about 1/2 of all newly hired faculty meabers in clinical 
department• of dental schools have some postdoctoral research 
training . Applying this factor , the best-guess case yields an 
e•timate of lOS new hires needed each year with research training . 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  1985 Report
http://www.nap.edu/catalog.php?record_id=19260

http://www.nap.edu/catalog.php?record_id=19260


49 

TABLE l. 7 Estimated Number of Dental CUnlcal Research Postdoctoral Trainees Needed to 
Meet Expected Demand for Dental Clinical Faculty Through 1990 Under Various Conditions 

ProJected Throaab 1990 
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SOURCE: T•ble 1.6. 
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Line 5 givea the size of the dental postdoctoral reaearch training 
pool needed to supply the neceasary number of trained dental 
acientists assuming that the training per iod laata three years and 
allowing for some attrition from the pool to nonacadeaic poaitiODs . 

�ere is little , if any , suppor t for dental reaearch training 
available from aourcea other than the federal governaent . Therefore ,  
line 6 calculate• the number of trainee• needed in HRSA program• 
assuming that these programs support 80  or 90  percent of the total 
pool of postdoctoral trainee• in dental research . In the beat-gueas 
caae , the range ia between 320 and 400 postdoctoral train••• ·  

SUMMARY 

Projections of demand for full-time clinical faculty in medical , 
dental , and veter inary school• have been made through 1990 , and then 
translated into numbers of clinical science postdoctoral trainees 
needed to satisfy this demand under specified conditions which define 
the training system. The committee ' •  best eatimates are as follows : 

!Or clinical facult1 in medical 
and veter inary sc ·.,uols a 

Annual Number of Clinical 
Sci . Postdoctoral Trainees 
Neede<l Onder HRSA Proarams 

Por clinical facultJ in dental achools a 
2 , 250 - 3 , 24q 

320 - 40 0 

Total a 2 , 570 - 3 , 640 

Thia apread of estimate• is partly due to the difficulty inherent 
in  making asauaptions about the future levels of revenue , eapecially 
at a time when medical schools are facing posaible dramatic changes 
brought on by demography , a potential phyaician aurplus , and by 
effort• to curtail the growth in medicare/medicaid expenditure• · And 
it ia partly due to the fact that for the first time in more than 25 
year a ,  medical school enrollment• are expected to decline while 
r evenue is expected to continue to grow. The effect of tbeae 
diaparate trends on the size of clinical facultiea cannot be 
determined with any specificity ,  and this uncertainty carr ie• over 
into the aaaeaament of training needs .  

Tbe committee ' s estimates of training needs through 1990 are 
somewhat higher than previous eatimates published in its 1983 report . 
The pr incipal reaaons for this are , firat , that we foresee faster 
growth in the financial factor in the demand model (total revenue ) 
tban we had projected through 1988 . second , we are recoaaending an 
adjustment to the training syatem for clinical scientists wherein the 
average length of the postdoctoral research training per iod is 
increaaed from two to two and one-half yeara . Tbird , we estimate tha t 
attr ition due to death and retirement will begin to increase between 
1983 and 1990 along with the age distr ibution of the faculty . 
Pinally , our examination of the training aystem for dental researchers 
reveals that it is substantially different from the medical researcher s 
training system, and in our opinion deserves special cons ideration . 
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3. Basic Biomedical Sciences 
Abstract 

A reduced .Dumber of .Dew entra.Dts to the SUl'l'lY of 
basic b1omed1cal sc1ent1sts a.Dd increased em9loyment 1.12 
the 1.Ddustr1al sector have ccmbi.Ded to 9roduce a better 

bala.Dced .market 1.12 1 983 . Bacllelor 's degrees awarded .in 
the b1osc1ences have bee.D falling stead1l y  s1nce 1976 , 
a.Dd graduate enrollment started declining 1n 1 9 78 .  
Ph . D . 9roduction fel l 1n 1 983 , an d  th e  number or 
b1osc1ent1sts serving 0.12 l'Ostdoctoral al'l'Q1ntments 1.12 
1 983 fa1led to 1ncrease for the r1rst t1me in 10 years . 

Over half of the b1osc1ence Ph .D. s 1n the l abor 
force was eml'loyed 1.12 col leges and un1vers1 ties 1n 
1 983 , but there has been l 1ttle growth 1n th1s sector 
since 1981 . The most ra9i d  growth 1s talcing 9lace in 
the industr1al sector where the emphas1s on commer­
c1alizat1on of recent developments 1n b1otechaology 

a.Dd ge.Det1c eng1.Deer1.Dg have increased the dema.Dd for 
biomed1cal sc1entists . Industrial em9loyment of 
biomed1cal Ph .D.  s increased by over 9 9ercent l)er year 
from 1981 to 1983 . Industry continues to rel y on 
academ1a to 9roduce the sc1entists it needs , 
esl'f!cially those wi th training 1n the latest 
techn1ques of modern b1osc1ence . 

2'he caaa:f ttee ex;ects l1ttle net growth 1J2 th e  
a cadem1c sector 1J2 the next few years , but the age 
structure of the b1osc1ence Ph .D . labor force 1s such 
that retirement rates are ex9ected to 1.12crease 1.12 the 
second half of the 1980 decade . Ccmt1Jlued growth in 
the 1.Ddustr1al sector 1s expected . 

INTRODUCTION. AND OVERVIEW 

In prev ious reports issued since 1976 , this committee bas cited 
the rapid growth in the number of b iomedical scientists serving on 
postdoctoral appointments as an indicator of insufficient oppor tunity 
for these individuals to move into more permanent academic positions . 
Ther e was evidence that a postdoctoral holding pattern bad developed 
dur ing the 1970s which resulted in many postdoctoral appointees 
rema ining in that status for prolonged per iods .  As tenure-track 
faculty positions became more difficult to obta in ,  the postdoctoral 
trainees began moving into less traditional career paths such as 
nonfaculty research s taff ana other nontenure-track academic 
pos itions , ana also into nonacademic sectors . Almos t  all of them 
e ither found employment in one of these s ituations or r emained in 
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postdoctoral status and were pr imar ily involved in R and D 
activities . The unemployment rate for biomedical Pb . D . a  has not been 
mor e than 1 . 5  percent since 1972 . 

Tbe moat recent data indicate that a better balanc* has been 
achieved betw"n the inflow and outflow affecting the postdoctoral . 
pool . Bioscience Ph . D .  production and graduate enrollment bave 
decreased while industr ial employment baa accelerated .  Tbia suggests 
another a ide of the postdoctoral issue-the vital role that they play 
in the nation • a biomedical research effor t .  Many exper ts in the field 
have c ited the impor tance of having this reservoir of highly trained 
young sc ientists available to work on research projects while at the 
same t ime receiv ing training and exper ience in the latest techniques , 
equipment , and methodology .  Despite the declining growth in demand 
for faculty , the demand for postdoctoral trainees to participate in 
research proj ects continues to be strong .  

A postdoctoral appointment of at least 3 years has become almost a 
prerequis ite for a faculty pos ition at many univer sities .  FUr thermore , 
a previous study has shown that b iomedical Ph . D . a  with postdoctoral 
training tend to be more successful and productive in their subsequent 
careers than those without such training (NRC, l976a) .  

So ,  as pointed out by this committee in its 1979 repor t (NRC , 
1975-81 , p .  20) , the issue of postdoctoral training ia a complex one 
involving some important trade-offa . On the one band ,  it is in the 
national interest to promote and encourage the availability of an 
ample supply of young scientists with extended training for biomedical 
research wbo contr ibute to a research e ffor t in which government 
funding playa a major role . On the other hand , if the postdoctoral 
pool i s  large relative to tbe number of jobs expected to become 
available for biomedical sc ientists wbere their training can be fully 
u tilized , then the resources devoted to their training will bave been 
par tially aiaallocated and some career aspirations will not be 
r ealized . Support for postdoctoral training under NRSA programa ia a 
regulating mechanism for helping to achieve the proper balance between 
these points of v iew , which often pull in d ifferent directions . 

In this chapter , we present our assessment of the current marke t 
for bas ic b iomedical scientists with Ph . D . degrees and the outlook for 
the next 5 years . Because postdoctoral research training is an 
integral part of the system under which these scientists are trained 
and absorbed into the pool of established investigator s and teachers ,  
it  becaaea central to our analysis . we f irst descr ibe the current 
mar ket situation as revealed by the moat recent data and then outline 
our v iew of the prospects for the remainder of the decade . 

I t  should be noted that there is some overlap between the 
sc ientists we discuss in this chapter and those basic biomedical 
scientists who have appointments in clinical departments of medical 
schools . The latter are included in tbe data of Chapter 2 aa well as 
in this one . In 1982 ,  about 5 , 800 out of about 70 , 000 basic 
b iomedical Ph . D . a  in the labor force had faculty appointments in 
clinical depar tments of medical acboola . Tbia over lap in the data 
presents a log istical problem for our analyses but is not l ikely to 
mater ially affect our findings and conclusions .  
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CURRENT SUPPLY /DEMAND INDICATORS 

The committee ' s  assessment of the need for basic biomedical 
scientists and the level of training that should be provided by the 
federal government under RISA program& depends heavily on an analysis 
of the acadeaic labor market , since that ia the dominant sector both 
in terms of the number of bioscientist• employed and the amount of 
federally-sponsored research performed . 

In the committee ' s  last report published in 1983 ,  the latest 
available data for moat of the factors that affect the supply and 
demand for biomedical scientists were for 1981 . Additional surveys 
have since provided data through 1983 . The items that we monitor ar e 
those that our previous work baa shown to determine the market for 
biomedical Ph . D . a-namely , degrees awarded , enrollments , postdoctoral 
appointments , R and D funding , and the d istr ibution of biomedical 
Ph . D .  labor force by employment sector . Recent trends in these 
var iables from 1975 to 1983 are shown in Table 3 . 1  and are summar ized 
below . More detailed data may be found in Appendix Tables Bl-818 . 

Although the current supply of well-trained biomedical scientists 
appears adequate , moat of the indicators of the flow of new entrants 
to the future supply have turned down . There is evidence that the 
size of the Ph . D .  labor force in biomedical fields is fast approaching 
a peak and the prospects for the next few years are for l ittle , if  
any , growth . The postdoctoral pool of biomedical scientists-which 
baa acted to buffer the system s ince 1972-appears adequate for 
current needs . For the rest of the 1980s , we may see a gradual 
r eduction in the s ize of the postdoctoral pool as Ph .D .  production 
declines and more opportunities open up in the nonacademic sectors . 
Th is analysis ia baaed on the following observations . 

• Bnrollments and degr .. a granted in the biomedical fields show 
declines from previous years . Generally , these declines 
continue a trend of several years but ,  in some cases , they 
constitute the first drop in a long aer ies of increases .  

• Bioscience Ph . D .  production reached an all-time high in 198 2 
and dropped slightly in 1983 . 

• Bachelor ' s  degrees and first-year graduate enrollments in 
bioscience fields have been falling s ince 1976 . 

• The size of the postdoctoral pool appears to have dropped in  
1983  for the first time in  over 10 years . 

• Academic employment of biomedical Ph .D. a increased ver y 
slightly in 1983--industr ial employment grew moat rapidly . 

These and other developments in the biomedical fields ar e 
d iscussed more fully in the sections below. 
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Ph.D. Production (Table 3.1 , 1ine I a  and Figure 3.1 ) 
The annual number of Ph .D.  degrees awarded in the biomedical 

fields , which has been increasing gradually since the mia-1970s ,  
r eached an all-time high in 1982 before dropping in 1983 to 3 , 775.  As 
was pointed out in the committee ' s  1983 repor t ( 10M ,  1983b , pp . 64-65) , 
the peak production in 1982 and subsequent decline was an expected 
result of corresponding patterns of first-year graduate enrollments 6 
years earlier . These enrollments peaked around 1976 and have 
continued to decline each year since then through 1983 (Pigure 3 . 1 ) . 
l f  the past relationship between f irst-year graduate enrollments ana 
Ph . D .  production prevails , we would expect Ph . D .  production to 
continue to decline for the rest of the 1980 decade at least.  

Of  course the rate of  decline is cr itically impor tant , ana at thi s  
point , we are not sure just how fast the drop will be . I f Ph . D. 
production is in fact closely tied to first-year graduate enrollments , 
then the data would indicate a drop of about 3 percent per year for 
the next several years . This would br ing the level of biomedical 
Ph .D .  production in 1990 to about 3 , 050 , which is below the 1970 level . 
Whether or not this would lead to ser ious shor tages depends , of course , 
on what happens to the demand for biomedical Ph . D . s .  The committee ' s  
estimate of demand in turn depends on what assumptions are made about 
trends in total graduate and undergraduate enrollments and R and D 
funding for the next few years . These assumptions and proj ections ar e 
presented in the Market Outlook section of this chapter . 

Postdoctoral Appointments (Table 3. 1 ,  line 1 c and Figure 3. 1 )  

Tbe number of biomedical scientists serving on postdoctoral 
appointments apparently declined slightly in 1983 for the first time 
in over 10 years , perhaps as a consequence of the drop in Ph . D .  
production i n  that year . 

Throughout the 1960s , the postdoctoral pool tracked quite closely 
with Ph . D .  production . But in the 1970s , the postdoctoral pool 
continued to grow while Ph . D .  production leveled off . The committee 
noted this dispar ity in ita 1983 repor t ( 10M ,  l983b , p .  57 ) and 
presented evidence showing that it was due to slower absorption of 
postdoctoral trainees into more permanent jobs in the academic 
sector . The fact is that employment of bioscientists in the academic 
sector slowed dramatically in the mid-1970s after a long per iod of 
rapid expansion s ince 1960 (see Appendix Table B5 ) . Between 1960 and 
1973 , academic employment of biomedical Ph . D . s  increased by more than 
9 percent per year on the average , but only at 4 . 5  percent per year 
between 1973 and 1981 . This slowdown caused some pressure to build up 
in the system which has manifested itself by the bulge in the postdoc­
toral pool .  Continued expansion of employment in the industr ial 
sector is apparently helping to relieve some of that pressure .  

About 3 1  percent of bioscience postdoctoral appointees i n  PY 198 3 
were foreign citizens , the same percentage as in PY 1982 and up 
slightly from the 28 percent in FY 1980 (NSP 1973-85a ) . 
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FIGURE 3 . 1  Ph.D. production, postdoctoral appointments, and fust-year graduate enrollments 
in doctorate-granting institutions in basic biomedical science fields, 1 960-83. See Appendix 

Tables 82 and 83. 

Bachelor's J>esrees (Table 3. 1 ,  line l d  and Figure 3.2)  

After a long per iod of sustained growth from the early 1960s 
through 1976 , the number of bachelor ' s  degrees granted in the 
biomedical sciences baa declined for 6 straight years . The bio­
science& are not alone in this regard--many f ields have exper ienced 
similar patterns , with the notable exceptions of business , eng ineer ing , 
and computer sciences . These occupationally-or iented f ields have 
proven to be very popular with students lately . Business , and 
management in particular , baa bad exceptionally strong growth in B .A. s 
since the mid-1960s . Currently more than 200 , 000 bus iness B . A . s  ar e 
produced annually , far above the second most popular f ield , education . 

Tbe ratio of biomedical bachelor ' s  degrees to total bachelor ' • 
degrees awarded annually baa fallen to its lowest level s ince 1960 
(Appendix Table 84 ) . This bas an ominous implication for future Ph . D .  
production ana also affects our estimate of undergr aduate enrollment 
in bioscience f ields as explained in the next section . 
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FIGURE 3.2 Bachelor's degrees awarded in biomedical science fields com· 
pared to · other fields, 1 962-82. See Appendix Tables 83 and 84. Business and 
management and physical sciences degrees are from the U.S. Department of 
Education ( 1948-84). 
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Enrollments (Table 3. l , line 4 and Fiaure 3.3)  

Por purpoaes of this atudy , it is neceaaary to have an estimate of 
undergraduate enrollment in bioacience fielda , mainly becauae auch 
enrollment belpa to determine the demand for bioacience Pb . D . a  in tbe 
academic sector . Yet the u . s .  Department of Education , whoae aurveys 
collect moat of the country ' s  data on enrollment• and degreea , doea 
not provide undergraduate enrollment f igure• by aucb detailed field• · 
Therefor e ,  we have developed a procedure for estimating bioacience 
undergraduate enrollment from the ratio of bioscience bachelor ' s 
degree• to total bachelor ' s  degrees (Bb/Bt ) • Tbis ratio in year t 
is multiplied by total undergraduate enrollment in year t-2 to provide 
an estimate of bioscience enrollment in year t-2 . 
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FIGURE 3.3 Total biomedical science undergraduate and graduate enrollments in colleges and univer· 
sities, by control of institution, 1 960-8 1 ,  with projections to 1 990. See Appendix Table 8 1 .  
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Aa noted in the previous section , the ratio BbfBt bas been 
falling since 1976 , and so even though total undergraduate enrollmen t 
bas increased almost without interruption s ince 1960 and reached an 
all-time bigb in 1983 , estimated bioscience undergraduate enrollment 
bas been declining since 1976 . �e latest estimate for 1981 is almost 
l percent below the 1980 level . 

S ince we cannot measure bioscience undergraduate enrollment 
directly , there is some uncertainty that our estimating procedure i s  
detecting the trends accurately . Yet there is also some corroborating 
evidence from graduate enrollment to suppor t our estimates . Graduate 
enrollment in bioscience f ields (which is measured directly by the 
National Science roundation )  reflects the pattern shown by estimated 
b ioscience undergraduate enrollment--it reached a peak in 1978 and bas 
been falling steadily s ince then through 1983 (Table 3 . 1 ,  line 4a)  • 

Although enrollments in medical and dental schools have leveled 
out , as of 1983 they bad not fallen (Table 3 . 1 ,  line 4b) . But the 
1983 increase over 1982 was only 16 students , and it  is anticipated 
tbat 1984-85 data will show the first yearly decline in these 
enrollments in more than 20 years . 

Overall , total graduate and undergraduate enrollment in bioscience 
fields , as best we can estimate it , reached an all-time bigb in 19 7 6  
and baa declined steadily through 1981 . �is pattern is illustrated 
in Figure 3 . 3  along with the committee ' s  projections through 1990 .  

R and D Funding (Table 3. 1 ,  line 2 and Figure 3 .4)  

Biomedical sc ience R and D expenditures at colleges and universi­
t ies are generally following tbe pattern anticipated by the committee . 
�ese funds increased by 2 percent in 1983 after adjusting for 
inflation . �e committee expects these funds to grow at about 1 . 5  
percent per year in real terms through 1990 as shown i n  Figure 3 . 4 .  

NIB research grant expenditures rose substantially in 1983 after 
success ive real declines in 1981 and 198 2 (Table 3 . 1 ,  line 2c) .  

Labor Force (Table 3. 1 ,  line 3 )  

�e labor force of Pb . D. s  employed in biomedical science f ields 
totaled more than 7 1 , 000 in 1983 . Slightly more than half of these 
scientists are employed in academic institutions , but there was almos t 
no growth of tbis sector between 1981 and 1983 . It  would appear tbat 
declining bioscience enrollments and slower growth in R and D 
expenditures are diminishing academic demand for biomedical 
scientists . Industr ial .. ployment of biomedical Pb . D . a  is increasing 
r apidly but this sector is still small relative to the academic 
sector . �e distr ibution of the labor force baa shifted somewhat 
toward the industr ial sector s ince 1975--it baa increased from 13 . 2  
percent o f  the biomedical Ph . D .  labor force in 1975 to 16 . 5  percent in 
1983 . At the same time , academic employment bas declined from 56 
percent to about 52 percent of the labor force . Tbe remaining sector s 
have generally retained their respective shares . 
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FIGURE 3.4 Biomedical science R and D expenditures in colleges and universities, by control of 
institution, 1 964-83, with projections to 1 990 (1 972 S, millionS). See Appendix Table 89. 

Within the academic sector there is a rapid diffusion of new 
concepts and techniques from basic research to agr iculture and 
clinical disciplines . Tbia transfer of knowledge has been facilitated 
by the large postdoctoral group of scientists through which new ideas 
and techniques are quite easily transmitted . Thus , there is 
widespread enthusiasm for the opportunities created by recent advance s 
in this fast moving f ield of science . 
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SURVEY OF BIOTECHNOLOGY FIRMS 

In 1983 , this committee collaborated with the Congressional Office 
of Technology Assessment in a joint effort to collect information about 
employment of biomedical scientists in the developing biotechnology 
industry . That survey of 265 firms obtained responses from 138 , of 
which 20 said they were not engaged in biotechnology as defined on the 
questionnaire (the application of novel biolog ical strateg ies such as 
roNA, cell fusion or immobilized cells or enzymes ,  for biochemical 
processing ) . The results--descr ibed more fully in the committee ' s 
1983 r eport--showed that most of the f irms were formed after 1977 , and 
in 1983 employed about 12 biomedical Ph . o . s  per firm .  Total 
employment in the industry is difficult to estimate because there are 
no precise data on the actual number of biotechnology f irms . The 
Office of Technology Assessment (OTA) estimates that about 5 , 000 
scientists were employed by 219 biotechnology f irms in 198 3  (OTA , 
1984 ) . Probably half of these scientists were Ph . o. s .  

This survey was repeated i n  1985 as a joint effor t o f  the 
committee and the Amer ican Society for Microbiology . A total of 336 
potential biotechnology firms were contacted . Responses were received 
f roa 168 f irms ( 50 percent) and 27  indicated that they were not engaged 
in biotechnology activities , leaving 141 usable responses . The 
questionnaire and a summary of responses are presented in Appendix E. 

There ar e some s igns that the formation of new firms has slowed 
from the rapid pace of the 1970s . The peak was reached in 1981 when 
26 of the respondents started operations in biotechnology (Pigure  3 . 5 ) . 
S ince then there has been a pronounced fall of f ,  with 17 f irms 
starting in 1982 and only 4 each in 1983 and 198 4 . Although ther e 
appear to be more f irms in the industry in 1985 than there were in 
1983 , we don ' t  know the extent to wh ich the apparent expansion is rea l 
or s imply due to better identification of biotechnology f irms .  

30 
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I j 20 

"' � 1 5  

"' 
! 10 .... 

Pre-72 72 73 74 75 76 77 78 79 80 81 82 83 84 

YEAR COMPANY STARTED B I OTECHNOLOGY R AND D 
FIGURE 3.5 Percentage distribution of the year of fums' initiation of operations in the biotech· 
nology industry. Data are from the Committee/ASM survey, 1985 . 
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As in 1983,  the most frequent area of application mentioned by the 
1985 respondents was human diagnostics , followed by pharmaceuticals 
and fine chemicals. Among the miscellaneous applications cited were 
vaccines , fOod products , and biocoametics. 

The 1985 results indicate a substantial increase in the number of 
scientists employed in the biotechnology industry since 1983 
(Table 3 . 2) despite some well-publicized layoffs and consolidations . 
The 141 respondents to the 1985 survey reported employment of almost 
6, 000 scientists of wbicb about 38 percent held Pb. D . s , 1 8  percent 
held master ' s  degrees , and 44 percent held bachelor ' s  deg rees . The 
141 respondent firms employed 2 , 266 Ph.D .  scientists in 1985 for an 
average of over 1 6 per firm,  up from the 1 2  per firm reported in 
1983 .  Based on a response rate of 50 percent , we estimate a total 
employment of about 1 2 , 000  scientists in the biotechnology industry in 
1 985,  about 4 , 000-5, 0 0 0  of which were Ph. D . s.  

The top three specialties in terms of employment of Pb . D . s were 
recombinant DNA/mOlecular genetics , general biochemistry , and 
hybridomas/monoclonal antibodies (Table 3 . 2) .  These were also the top 

TABLE 3.2 Biomedical Pb.D.s Employed by BiotechnoiOI)' Finns Respondina to Survey 

Pb.D.s lacreue N11111ber ol 
Employed by Expeeted Resplllldeats 

Elllplo)'llllllt Specialties 141 Respoadlal ID II ladlalilll 
(listed 1D order ol Firms Moatlll . �  
IIUIIlber ol Pb.D.s employed) N � .. N 9r 

I. R��t DN���r 
Geneda 465 20.5 26.8 26 13.8 

2. lliocbeallltrJ, Geaenl 286 12.6 16.1 ' 4.8 
3. Hybrldamu/Manoclaaal 

Alldbodlll 112 1.0 35.7 16 1.5 
4. Otller 8lotecluaolou 

Specialties 144 6.4 21.5 II t.6 
5. 1\llcroblolol)', General 136 6.0 lt.l I 4.3 
"' All8lydc Blochendslry 121 5.6 15.6 6 3.2 
7. �llauDobWzed 

s,.... 1 12 4.9 23.2 II  5.t 
I. Cell Caltun 110 4.9 16.3 10 5.3 
9. Bloproceu £nalaeerllll 106 4.7 25.5 22 1 1 .7 

10. Cell Jlloloa'/Jibyllolou 91 4.3 20.4 5 2.7 
II.  ToxlceloU 77 3.4 10.4 3 1.6 
12. � 67 3.0 2t.t 3 1.6 
13 . .......... MlcrallloloD 65 2.9 rt.1 13 6.9 
14. Uakaowa SpecWty 5t 2.6 10.2 
15. PlaDt Blolalf/Pbyslolou 54 2.4 29.6 ' 4.1 
16. Clauk:al Geaedcs 5I 2.2 8.0 7 3.7 
17. PlaDt Molectll8r Blolalf 43 u 4U 10 5.3 
II. Gene Syathesls 40 1.1 rt.J 3 1.6 
If. Aalmal Repndacdoal 

Embryolraalplutadoa II ••• 16.7 3 1.6 
lO. Pbyslolou 15 0.7 46.7 3 1.6 
21. Ceii FIIIIoll _l! _y !Y ...1 __y 

TOTAL 2,266 100.0 23.2 Ill 100.0 

• Each respondeat could indicate muldple shortap c:ateaories· Thererore, 1be number ol respoases ID tbis column toaal more 
th8a tbe 83 .... "POrtina • shortap. 
SOl'RCE: Comminee/ASM Su"ey or BlotechnoloaY Finns 1 1915). 
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three in 1 9 83 . However ,  the ranking a of the remaining spec ialties 
have shifted somewhat since 1983 . Those that have moved up in rank 
are other biotechnology specialt ies ( from 8th to 4th ) 7  analytic 
biochemistry ( from lOth to 6th) J cell biology/phys iology ( from 14th to 

lOth) 7 and toxicology ( from 1 3th to 11th) . 
Among the spec ialties that have moved down in rank are general 

microbiology ( from 4th to Sth) J  enzymology/immobilized systems ( from 
5th to 7th) 7 and plant molecular biology ( from 1 2th to 1 7th) . 

The respondent firms expect to increase their staff of Ph . D . a by 
more than 23 percent over the next 1 8  months , down from the 3 9  percent 
increase that was expected in the 1 983 survey . Large increases are 
expected in the spec ialties of plant molecular biology and 
hybr idomas/monoclonal antibodie s .  

From f irms responding to both the 1 9 8 3  and the 1 9 8 5  surveys , i t  i s  
poss ible to compare their actual hiring exper ience with their 
expectat ions . There were 4 8  such f irma·, and in 1 9 8 3  they expected to 
increase their staff of Ph. D . a by over 42 pe rcent . The actual 
increase was j ust under 20 percent . 

Shortages of Specialists 

More f irms reported shortages of special ists in 1985 than in 
1983 . Almost 47 percent of the respondents sa id there were shortages 
of Ph . D . a in one or  more biotechnology spec ialties in 1 9 8 5 .  In  1 98 3 ,  

only about one-third o f  the respondents indicated shortages o f  Ph. D . s .  
The moat frequently c i ted shortag e  category i n  1 9 8 5  was recombinant 

DNA/molecular genet ics which moved up from second place in 1 9 8 3  (Table 
3 . 2 ) . B ioprocesa eng ineer ing was the second moat frequently cited 
shortage category in 1 9 8 5, followed by the category of other biotech­
nology spec ialties , within which were mentioned organ ic chemistry , 

immunod iag noatics , fermentat ion , microbial physiology , pharmaceutics ,  
and teratology . 

Some respondents submitted add itional comments on the question of 
shortages . A sampling of these follows : 

•There are near zero plant molecular biolog ists 
that are really qualif ied .  All of ours are retreaded 
mammalian or bacter ial molecular biolog ists . There 
are near zero plant tissue culture people who are 
qual ified .  We �rt . •  

A f irm engaged in plant ag r iculture . 

• In general , I don ' t  believe a good , broadly 
tra ined microbiolog ist/biochemist can be placed ( nor 
should they be) in the •spec ialties •  category . It 
takes training beyond the B . s .  level to acquire a 
specialty , whether it be graduate educat ion or 
on-the-job exper ience . 

There is def ini tely a shortage of what I cons ider 
to be Ph . D .  industr ial microbiolog ists-- i . e . , sound 
microbiology backg round , strong in microbial 

physiology and some biochemical eng inee r i ng savvy . • 
A f irm involved in human 
diagnost ics and enzyme 

manufactur ing . 
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•we are a developmental company just emerg ing as a 
commercial enterpr ise . I don ' t  believe we can help you in 
your demand eati•tea J we share , however , a sense that growth 
w ill occur and will be rapid . 

So far , people have not been our problemJ money has . • 
A 110noclonal antibody firm. 

•Tbe areas in which the plant biotechnology industry is 
exper iencing the moat difficulty in r ecruiting peraonnel is 
in the area of plant genetics . Tbere is a need for 
scientists with a background in clinical plant genetics and 
breeding combined with a secondary diacipline J i . e . , tissue 
culture , cell b iology , molecular b iology , r ecomb inant DNA 
technology , etc . • 

A medium s ize f irm engaged in 
fine chemicals and plant agr icultur e .  

•we are not exper iencing shortages and do not anticipate 
s taff expansion in near future . We will probably recruit about 6 
Ph . D . s  and 6 M . S. /B . S. level staff--but specialties are not known 
at this time .  • 

A large f irm engaged in phar•ceu­
ticala , ani.Jial growth hormones , 
human diagnostics and therapeutics . 

Tbe biotechnology industry continues to look to the academic 
s ector as the pr incipal supplier of trained scientists . In both the 
1983 and 1985 surveys , moat of the respondent f irma with plans to 
increase their s taffs over the next 18 months expected to do so by 
hir ing from academia rather than from industry or by retraining 
current s taff . 

THE MARKET OUTLOOK 

ror ita analysis of the academic sector , the committee baa relied 
on a model which estimates academic demand for biomedical Ph . D . a  on 
the basis of enrollments and R and D expenditures in colleges and 
universities . Tbis follows from the knowledge that the demand for 
bioscience Ph . D . s  in colleges and universities der ives •inly fro• 
their teaching and research activities . The available data , cover ing 
the per iod from 1960 to 1983 , suggest that academic employment is 
r elated linearly to enrollments and nonlinearly to R and D 
expenditures . Empir ical evidence alao shows a generally increasing 
ratio of faculty to enrollment in biomedical f ields . 

Tbeae observations have led to a model used in past repor ts in 
which the faculty/student ratio is specified to depend on R and D 
expenditures . But there are now indications that academic 
institutions are f inding ways to compensate par tially for declining 
enrollments which might alter previous relationships between faculty 
and students . 
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Tb e  main issue i s  the extent to which th e  future s ize o f  biomedical 
faculties will depend on enrollments , as we have assumed in past 
reports .  Tbere are var ious views on this issue ranging from one 
extreme which holds that faculty s ize is completely independent of 
enrollments , to another position which states that faculty size depends 
on enrollments as well as f inancial factors such as the availability 
of a and D funds . I f  enrollment growth is related to faculty growth , 
the relationship is likely to be a long-term one in that faculty s ize 
generally will not result froa year-to-year changes in enrollment . 

In between these extremes is the view that graduate and 
undergraduate enrollments may have different impacts on faculty siz e 
in  the biomedical fields . S ince graduate education is more faculty­
intensive than undergraduate education , changes in graduate enrollment 
may have a greater effect on faculty s i ze than would cor r esponding 

changes in underg raduate enrollment . Tbe empir ical evidence on the 
r elationship between faculty s ize and enrollments favors the latter 
point of view .  Paculty and undergraduate enrollments rose concurrently 
up to 1975 ,  but from that point on they diverged--faculty continued to 
increase while undergraduate enrollments decreased (Pigure 3 . 6a) . Tbe 
overall correlation between them from 1962 to 1981 is 0 . 8 9 8 . 

On the other hand , faculty and gr aduate enrollments are highlY 
correlated throughout the per iod (r • 0 . 998 , see Pigure 3 . 6b) . With 
only 10 observations , these two correlation values are not s ignifi­
cantly different in a statistical sense , but the pattern shown by the 
time ser ies suggests that graduate enrollments will provide a better 
f it as more data become available . 

It is understood , of course , that correlation does � prove 
causation . Tbese h igh correlation values merely indicate the relative 
strengths of the relationships over the per iod covered by the data . 

Tbe data appear to lend support to the proposition that biomedical 
Pb . D . faculty size aight be more strongly related to graduate than to 
undergraduate enrollments . If  that is the case , then a modification 
to our model is in order . One possibility is to g ive more weight to 
graduate students in the denominator of the faculty/student ratio .  A 
weighting factor of three for graduate enrollments seems a reasonable 
approximation under the assumption that a graduate student requires 
three times as much faculty time as an undergraduate student . Applying 
this factor results in the pattern of points shown in Pigure 3 . 7 . The 
pattern is nonlinear and we assume that a growth curve of the Gompertz 
type is applicable . Tbus , we have the following descr iption of our 
revised model for academic demand for biomedical Ph . D . s a  

P/WS • 

where a 
(K-c) exp (-ea-bll) + c 

P • Ph . D. s employed by academic institutions in biomedical 
f ields (excluding postdoctoral trainees )  

WS • 0 . 2 5  OS + 0 . 75 GS 
OS • 3-yr . moving average of undergraduate 

enrollments • l/3 (Qt+Ut-l+ut-2 ) 
GS • 3-yr . moving average of graduate 

enrollments • l/3 <Gt+Gt-l+Gt-2) 
M • 3-yr . weighted average of a and D expenditures  

i . e .  M • l/4 (RDt+2RDt-l+RDt- 2) 
K • asymptote a i . e . , P/WS � K as M � in f. 

c • scaling constant 
a ,  b • parameters . 
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FIGURE 3.6a Biomedical science Ph.D. faculty (F) vs. biomedical undergraduate 
enrollments (U). Based on 1 1  annual observations, 1 960-8 1 .  See Appendix Tables 
Bl and BS. 
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FIGURE 3.6b Biomedical science Ph.D. faculty (F) vs. biomedical graduate enroll· 
ments (G). Based on 1 2  annual observations, 1 960-83. See Appendix Tables B1 and 
85 .  
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FIGURE 3.7 Biomedical Ph.D. facuhy/student ratio (F/W!) vs. biomedical R and D expenditures in 
colleges and universities (M). The F /WS ratio is defined u the number of academically employed bio­
science Ph.D.s relative to a weighted average of bioscience graduate and undergraduate enrollments 
(WS), where WS • 0.25 (US) + 0. 75 (GS), and (US)t • 3-year moving average of undergraduate enroU· 
ments • 1 /l(Ut + u,. 1  + u,.2), and (GS)t • 3-year moving average of graduate enrollments • 

l /3(Gt + Gt· l + Gt_2 ). M is a 3-year weighted average of R and D expenditures, Mt • 1 /4(R. + 
2R..1 + Rt·l ). Solid line represents a growth curve of the form Y • (K·C)exp( -e•·bx) + C fitted to 
the data for 1 962-8 1 .  Broken lines represent 95% confidence intervals on the estimated curve. See 
Appendix Tables Bl , BS, and BIJ. 

Pitting this model to the data from 1962-81 yields the following �rameter estimates • K • 0 . 5 , c • 0 . 10 5 ,  a • 2 . 0127 , b • 0 . 001114 4 .  
R • 0 . 9708 , inflection point at M • $1 , 80 6  (millions) . 

Projections of Academic Demand for Biomedical Ph.D.s 

The committee ' s  expected growth in enrollments and R and D expendi­
tures in constant dollars  through 1990 are outlined below : 
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!Otal bioscience enrollments 

Bioscience a and D expenditures 
in colleges • universities 

68 

Middle Low -
lt/yr .  -0 . 5t/yr .  -2t/yr . 

3t/yr . 1 . 5t/yr . 0 

Applying these growth rates to the latest data , we der ive the 199 0  
levels under the above assumptions a 

High Middle Low -s • total bioscience enrollments 
( 492 , 900 in 1981) 523 , 180 471 , 160 423 , 630 

us • 3-yr . moving average of 
undergraduate enrollments 
( 3 69 , 100 in 1981)  384 , 300  346 , 080  311 , 170 

GS • 3-yr . moving average of 
graduate enrollments 
( 130 , 800  in 1983 ) 140 , 250 126 , 300 113 , 560 

RD • bioscience R and D expenditures 
($1 , 514 mil . in 1982)  $1 , 890 $1 , 705 $1 , 53 6 

M • 3 yr . weighted average of R and D 
( $1 , 477 mil. in 1982 )  $1 , 835 $1 , 680 $1 , 536 

ws • 0 . 25 OS + 0 . 75 GS 
(189 , 600  in 1981) 199 , 274 182 , 160 166 ,313 

Using these projections as input to the model , we now der ive 
e stimates of the annual number of faculty positions expected to become 
available each year dur ing the per iod 1983-90 from expansion and 
a ttr ition due to death , retirement , and other causes (field-switching 
and job changes) .  Pirst we estimate demand created by expansion o f 
faculty (Pigure 3 . 8 ) . To that we add demand created by attr ition . 
our attr ition estimates are based on data from the Survey of Doctorate 
Recipients conducted every 2 years by the Office of Scientific and 
Engineer ing Personnel of the National Research Council (Table 3 . 3 ) , 
augmented by a detailed study of faculty attr ition rates by the 
committee on Continuity in Academic Research Performance (NRC , 
1979b) . Attr ition rates shown in Table 3 . 3  are 6 percent per year for 
all causes in the 1981-83 per iod . This is up sharply from the 4 . 1 
percent rate of the 1979-81 per iod ( IOM, 1983b , p .  77 ) . 

Most college and university faculties expanded rapidly in the 
1 960s to accommodate the surge in enrollments . Growth dur ing the 
1970s and 1980s has been slower .  As a result , faculty age distr ibu­
t ions have shifted upward . In the bioscience& , the proportion of 
academically employed Ph . D . s  over age 60 has increased from 6 . 7  
percent in 1977 to 8 . 6  percent in 1983 (see Appendix Table Bl8 ) . our 
projections indicate that this proportion will be over 12 percent by 
1991 . One implication of this trend is that faculty attr ition rates 
will be higher in the late 1980s . 

Por projections to 1990 , attr ition of academically employed Ph . D. s  
i s  estimated a t  1 . 5  percent per year due to death and retirement .  In 
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FIGURE 3.8 Ph.D.s employed in the biomedical sciences at colleges and universities, by control of 
institution, .1 960-83, with projections to 1 990. See Appendix Table BS. 

the case of attr ition due to other causes , we use high , middle , and 
low estimates of 4 percent , 3 . 5  percent , and 3 pe�cent , 
r espectively . 1 

These computations are shown in Table 3 . 4 .  The three assumptions 
about enrollment growth together with the three assumptions about 
R and D expenditures g ive n ine combinations of assumptions to be used 
as input to the model . 

Under the most optimistic assumptions , b ioscience R and D expendi­
tures at academic institutions would grow by 3 percent per year through 
1990 (assumption I of Table 3 . 4 ) , dr iving the F/WS ratio to 0 . 254 .2 

1 These are higher than the l pe�cent and 3 percent estimates used for 
projections to 1988  in the last repor t .  
1 The 9 5  percent conf idence limits on this estimate a r e  0 . 27 4 and 0 . 23 6 ,  
respectively . S ince the most optimistic assumptions attempt to def ine an 
upper limi t on our proj ections , we use the upper 9 5  percent conf idence limi t 
on the F/WS ratio ( 0 . 2 7 4 )  as the most optimistic estimate . 
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TABLE 3.3 Inftows and Outftows lrom Acaclemle Employment for Biomedical Sdenc:e Ph.D.s, 
1981-83 

I. AIIWWP Auul AariliM /tfM AcM.IIIic £,.,_, ill tM BU.rlk#ll SNIIUI IHI-8J 
1. Toc.l ......_... Pb.D.s •ployed Ia IJI:Miemla Ia 1981: 36,412 
2. ...... 8C811emlc ........,..._t .. die ........... ..... .... ,.... tD: 

.. IIOUCIIdemlc lldDn 

.. postdoclonl ...,.._.. 
c. deatll ..... redreiDeDI 
... ...........,. ... 
•• Olher lelds-
r. total attrltloD 

...!.... 
9M 
152 
432 
212 

....s 
2,162 

� fll Aadeadc 
£melo>lllellt 

2.5 
0.4 
1.2 
0.6 

Y ·  
6.0 

D. Armr,t A••lllll A«t .... 10 ACIIMIIIk E,o1•'"' ill lilt BiMwlktll SN""' IHI-83 
1. Total blollledlall Pb.D.s •ployed Ia 8CMemla Ia 1913: 36,963 
2. Eaterlaa K..t� employmeat Ia die ........ual ICiacel t8Cb )'llll' l'rolll: 

.. 110118C8deadc lldDn 
b. postdoctonl ..... ldiDeldl 
c. lllllllqlloJed d. Pb.D. ndpielnl 1t81-IJ6 

._ ...._. _._. . cmhal 

527 
1.197 

111 
Ji! 
2,403 

� fii Total 
Acallloas 

21 .9 
49.8 

4.6 

.AI 
100.0 

m. B,.,dltf: 1981 8C8IIemlc ...,.,..._ - attr1t1oa + acceu�oa� • 1913 � •ploymeat 
36,412 - 2(2,162) + 2(2,403) • 36,� 

• These ladhidull were all Kademk:aOy employed ID 1981 and 1913. Tile 1111111ber shown represents the estimated 1111 oudlow 
l'rolll ........ual ..... to Oilier ...... 
t .._. • postdDclonl plaal fll Pb.D • ....,.._, II II "''•wted tllal 11� fll dlele aew Pb.D. coborta took a polldoctonl 
appaiDIIMat Wan taldDa • 8C8IIemlc palltloa. 
� Does  MC ...... wltb IIDe D.1 becnle fil a  ....... 
SOtl}tCES: Nadeaal Ruearda CCNBdl (1951-15, 1973-14). 

We project academic demand by using the moat optimistic estimate 
of enrolllllent growth-1 percent per year (assumption A in Table 
3 . 4 ) -together with the estimated •tws ratio . This produces an upper 
estimate of faculty s ize of 54 , 700 bioscience Pb . D . s  in 1990 , for a 
faculty growth rate of 5 . 7 percent per year . About 2 , 530 positions 
per year would be created by faculty expansion , 690 per year would be 
generated by attr ition due to death and retirement , and 1 , 830 per year 
would be generated by other attr ition . The total number of academic 
positions that would become available each year under these h igh 
growth conditions is 5 , 0 50 .  
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TABLE 3.4 Projected Growth In Biomedical Science Ph.D. Faculty, 1983-90, Based on 
Projections of EnroUment and R and D ExpendlturesG 

A I  epdoai ... Gnda8te 
- �  
EardlaJall ID die B..._.ICIIII 
..... ..... Medlalll ..a 
Deatal Sdlooll (493,­
IIUdeiiii iD itll) 

A. Wll arow at I �f1r., 
racldaa m.• ....... 
bJ 1,. 

B. Will dedlae by 8.5�/yr, lo 
471.- ........... by 19t0 

Expected Jbe fll llteiMtllc8l Ph.D. 
faculty (F) .. 1990 

Amlul powtll nde la F hm  
l983 1o 1990 

A'fti'IIP ...... lllcrement dae 1o 
raculty npansloa 

Amlul nplacemeat ... due lo: 
deatb ud retlnmea� 
other attrftlolll 

Expected ........ ., ....... 
polltlonl lo become a..U.ble 
annually for biomedical Ph.D.s 

Expected size fll biomedical Ph.D. 
faculty (F) .. 1990 

Amlul powtll nte la  F hill 
l913 1o 19t0 

A'fti'IIP ...... luaemeat dae 1o 
....., ..... ... 

Amlul nplacemeat ... due to: 
deatb ud retlnmea� 
other �  

Expected •umber fll academic 
pOIIdoat 1o become aftllable 
... for biomedical Ph.D.s 

C. W11 declllle bJ 2�f1r. a. t:.peciiiCI - fll llteiMtllc8l Ph.D. 
434,- ....... bJ 1990 ....., (F) .. 1,. 

Aaaal powtll nte la F hm  
1913 19 1990 

A'fti'IIP .. ..a luaemeat due a. 
....., ........ 

ADual nplacemeat ... due lo: 
deatb ud ndl� 
ad!!r aaqttW 

t:.pecllld ....... ., ....... 
pOIIdoat .. become .......... 

Allumpdoas about Ral R"D Expeadltures (In 
COIIIIant 1972 �) Ia die Biomedical Sdeaces In 

caae.s ..a Ulllvenlties !51.5 blllloa .. Ita) 
I D 

Wll arow at Will arow at 
3�/year 1o 51 .9 1.5�/year 1o 51.7 
blllloa .. 1990 blllloa .. 1990 

54,700 45,. 

5.7� 3. 1 �  

2,530 1,270 

690 620 
1 .130 1.450 

5,050 3.340 

50,- 41,900 

4.4� 1.8� 

1,860 780 
650 590 

1.740 1.380 

4.%50 2.670 

45,ao 38,210 

3.0� 0.5� 

1,240 110 

620 -
1.650 1,3%0 

m 
w• nma�a at  
CIIITIIIt IIYel 
(51.5 biWon) 
throucb 1990 

38,900 

0.7� 

270 

570 
1.140 

1 .980 

35,500 

- 0.6� 

- -
Ml 

1,090 

1.430 

32,-

- 1 .8� 

- 650  

520 
1.040 

....Uy for biomedical Pb.D.s 3,510 2,060 920 

• FanltJ Is delaecl Ia tldl table • • •  ...._.., employed Pb.D.a Ia blomedlcal lelds, acludlai pGitdoclonl appoiDtees. 
Tillie proJecdoal an ..._. oa die followlaa reladoalblp� 

(F/WS)a • 0.395 (ap(-ap(2.813 - 8.00U I4M))) + 8.05, wbere F • faculty; WS • wellhted a•erqe fll last 3 yean fll 
_.. ....... Le., (W5)a • t.25(V5)a + 0.75(GS)t, when (USh • 3-� ....... a'fti'IIP fll blolcleace anderanciaate 
.......... ..a (GS)a • 3-� ......_ _,..... fll lliNcllaa .......- IIII"CCIIIDeaa M • wel&hted aYII'1III vi last 3 yean 
fll blaaledlcal lclalce R ..a D  aptDdltans ID c:olleps ud aiYenltles, I.e., Mt • V..(R, + 2Rt- 1  + Rt-2). See Appeadls 
Tables 81, 86, ..a Bt. 

• Delated bJ dle laaplldt GNP Price Delator, 1972 • 100.0. See Appeadlx Table 87. 
• a-d oa • .......... np1aament rate fll l.5� .. aany dae to deatb ud redraneat • 

. .... Ga lllah, IDiddle, ud low attrldoa rates fll 4�, 3.5�, ud 3�, respecdYely. 
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Onder the middle or best-guess assumptions ( II-B in Table 3 . 4 )  , 
b ioscience R and D expenditures at academic institutions would grow by 
1 . 5  percent per year through 1990--yielding an �/WS ratio of 0 . 230-­
and biosciepce enrollment would decline by 0 . 5  percent per year to 
471 , 000  students by 1990 . Tbe beat estimate of bioscience Ph . D ·  
faculty s ize under these assumptions i s  41 , 900 , an increase of 700 
positions or 1 . 8  percent per year over the 1983 level .  Attr ition 
would add another 1 , 970 positions to g ive a total annual academic 
demand of about 2 , 670 positions . 

Onder the low growth assumptions ( III-c in Table 3 . 4 ) , b ioscience 
R and D expenditures at academic institutions would remain at the 198 2 
level through 1990 and consequently the b ioscience F/WS ratio would 
also remain at the 1982 level of 0 . 207 . 1 Bioscience enrollment 
would decline by 2 percent per year , yielding a Ph . D .  faculty s ize in 
1990 of 32 , 400 . That represents a drop of 650 pos itions per year , bu t 
attr ition would add 1 1 560 , for a net demand of 9 20 per year . 

ESTIMATING PREDOCTORAL AND POSTDOCTORAL 
SUPPORT LEVELS UNDER NRSA PROGRAMS 

Saving obtained an estimate of the s ize of the academic market for 
b iomedical Ph . D . a  through 1990 , we are now in a position to assess the 
level of predoctoral and postdoctoral training needed to satisfy that 
demand . �or this , we must consider how the system works at several 
crucial stages of the process by which biomedical scientists ar e 
trained and absorbed into career pos itions . 

Postdoctoral Training Levels 

Tbe features of the postdoctoral training system which auat be 
considered in addition to the projections of faculty growth are as 
follows a 

1 .  the number of accessions to faculty pos itions who have (or 
should have ) postdoctoral research training , 

2 .  the appropr iate length of the postdoctoral research training 
per iod , 

3 .  the proportion of individuals in the postdoctoral research 
training pipeline who are expected to choose academic career s , 

4 .  the propor tion of support to the total pool of postdoctoral 
research trainees that should be provided by the federa l 
government . 

1 The 9 5  percent conf idence limits on th is estimate are 0 . 2 20-0 . 19 5 .  
we use the lower limit o f  0 . 195  to r epresent the moat pessimistic 
estimate of F/WS . 
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It will b e  noted that same o f  these features reflect decis ions by 
individuals r egarding career choice , and in that sense they are 
independent of the system . However , there are other features--such a s 
the propor tion of the total support for the postdoctoral pool that 
should be assumed by the federal government--that can be controlled by 
policy and program decisions . 

Us ing the projections of academic demand der ived in Table 3 . 4 and 
the same set of conditions specified in the 1981 and 1983 repor ts , we 
calculate in Table 3 . 5  the range of basic biomedical science postdoc­
toral trainees that should be supported by NRSA programs under the 
specified conditions . 

L ine 1 of Table 3 . 5  is a summary of the projections of academic 
demand for the extreme cases and the beat-guess estimate der ived in 
Table 3 . 4 .  

L ine 2 shows the number of academic pos itions to be f illed by 
individuals with postdoctoral research training exper ience . From th e 
data on inflows and outflows from academic employment in the 
bioscience& between 1981 and 1983 shown in Table 3 . 3 ,  we estimate tha t 
7 0  per cent of all vacancies will be f illed by former postdoctoral 
trainees . In the beat-guess case , this number is estimated to be 
1 , 870  per year between 1983 and 199 0 .  

Line 3 indicates the s ize o f  the biomedical postdoctoral pool 
r equired to supply the necessary number of individuals with 
postdoctoral training under cer tain assumptions about the leng th of 
the postdoctoral training per iod and the propor tion of the pool 
seek ing academic employment . Currently , bioscience Ph . D . a  ar e 
typically spending about 3 year s in postdoctoral appointments , up from 
2 year s in the early 1970s . 

I f  the appropr iate length of postdoctoral training is  assumed to 
be 3 years ,  then the pool size needed to produce 1 , 87 0  trained 
scientists each year is three times 1 , 870 or 5 , 610 . Fur ther , i f  60  
percent of the trainees seek academic appointments after completing 
their training , then the necessary pool s ize auat be 9 , 350 . 

Line 4 shows the estimated number of biomedical science postdoc­
toral trainees that should be suppor ted annually by NRSA programs under 
different assumptions about the proportion of total suppor t provided 
by that source . The resulting r ange is between 1 , 100 under the lowest 
set of assumptions , and 5 , 890  under the highest set .  The beat-guess 
assumptions yield a r ange of 3 , 200-4 , 670 postdoctoral trainees . 

Predoctoral Training Levels 

A s imilar procedure can be used to estimate the level of 
predoctoral training to be supplied under NRSA programs . Star ting 
w ith the number of postdoctoral trainees needed under the most l ikely 
projections (Table 3 . 5 , line 3--middle estimate ) , we may determine in 
turn the number of Ph . D . s  to be produced each year , the level of 
graduate enrollments needed , and finally the number of predoctoral 
trainees that should be in the pipeline . The calculations are shown 
in Table 3 . 6 .  They depend on cer tain parameters that descr ibe bow the 
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TABLE 3.5 Estimated Number or Basic Biomedical Science Postdoctoral Trainees Needed to 
Meet Expected Academic Demand Through 1990 Under Various Conditions 

L due fG ......... ol faculty 
b. due .. deatb ud redremea .. 
c. due .. other anrftloa6 

2. Tocal waaNa whb poltdoctanl ranrcb tratalat-
81Ul1181 annae (-""'"'� 10,. ot .a  8CCeulonl haft 
poiCdoctonl ranrcb tntniq) 

3. Size ol biomedical polldoctoral pool-annual ••enae 
Size needed to meet academic demand IISIUmfDi a J.yr. 
traiJ11D1 period ud portion ol tniDees seekJDa academic 

polidaal ls: 
•. 60,. 
b.  70,. 

4.  ADDIIIII namber or biomedical polldoctonJ tniDees to be 

Projec:ted 1�90 

lliP 
Estbllllte 

5,0!0 

2,!30 
690 

1,830 

1 1,710 
10,100 

Middle 
Estimate 

2,670 

708 
590 

1,3110 

9,350 
8,010 

Low 
Estbllllte 

!!!! 
- 640  

520 

1 ,040 

3,200 
2,740 

ADDual 
Averqe 
1981-83 
2,400 

240 
430 

1 ,730 

1 ,2�1.600r 

7,920 

IUpponed under NRSA prop"88lll: 2,855 (1981-82) 

•· 11 40,. ol pool is mpported 1111der NSRA 4,�,710 3.200-3,740 1,1�1 ,280 
b. 11 50,. ol pool is IDpported under NSRA 5.�5,890 4,000-4,670 1 .�1 ,600 

• Allwnel u attrition rate due to death and retirement ol 1.5* per year. 
• Allwnel npiiiCellltllt demand crated by other attrition 1111der the IIIJh, middle, ud low tldmates wBI be 4� , 3.51it , ud 
3*, respecdvely. 
� Allumes that 70,. ol the 1981�2 Ph.D. cohorts took • polldoctonl appoiatment before l8ldna an ac8demlc polidoo. 
See Table 3.3. 

SOURCES: Tables 3.3 and 3.4. 

system wor ks in the b iomedical f ields . Por example , it  is known that 
almost 70 percent of each biomedical Ph . D .  cohor t plans to take a 
postdoctoral appointment after graduation (Table 3 . 6 ,  l ine 3 ) . our 
data also show that about 9 or 10 percent of all bioscience graduate 
s tudents complete the Ph . D .  program each year (Table 3 . 6 ,  l ine 4 ) , and 
that NRSA programs recently have provided suppor t for 5 to 10 percen t 
of  biosc ience predoctoral s tudents . 

Applying these system parameters , we der ive the estimated number of 
NRSA predoctoral trainees that should be in the pipeline , g iven our 
projections of academic demand and the current status of the training 
system (Table 3 . 6 ,  line 5 ) . The result is a range of about 1 , 900-5 , 780  
predoctoral trainees per year in  the bioscience& dur ing the per iod 
198 3-90 . 
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TABLE 3.6 Estimated Number of Basic Biomedical Science Predoctoral Trainees to be 
Supported Under NRSA Programs 

1. £stb tad number ol pGitdoctonl tra1aees 
needed to aadlly clem8ad llllder die 
............. 11101& likely ........ (from 
T8ble 3.5) 

2. Alunllll ldlrldaa from postdoctonl pool if 
8ftn11 ....... ol a..,.biat Ia 3 yean 

3. NUIIIber ol Pb.D.a needed t8Cb year to 
malnlala polldoctonl pool level If 
pen:1111qe ol Pb.D.s seeldna a 
pGIIdocloral appoinbllent Is: 
a. 601i 
b. 711i 

4. A..,... ..,.._. IIII'Oibnent needed to 
produce die nquind number ol Pb.D.s If 
annul completion rate 11:4' 

Projected 
1983-90 

8,811�9,350 

2,�3.1%0 

4,4�5,200 
3,110-4,460 

3,775 

.. ,., 42,330-57.710 
31,100-52,-

41,532 
b . .... 

5. Nulber ol NRSA pndoctoral tnineelhlps 
needed lr perceatqe ol p11duatt studenll 
to be •pported llllder NRSA proan1115 Ia: 
•• 5 .. 
b. Jo-. 

1 ,900-2,190 
3,810-5,710 

3,673 (1912) 

• Tbe c.apledoD rate Is de8ned here a tile rado ol Ph.D.s awarded In any year to p11duate tiii'OIImeats Ia tile I8IDt year. 
1'1111 rado lila Yarled In a narrow .,..... ...,...,. between 8.09 and 0.1 IInce 1960. It Is likely tbat lllaDY p11dutt lhldenll 
1D tllll Wd .. CMdldalll lor die M.A. ratber tban die Ph.D. dtpee. See Appeadlx Tables 81 and 83. 

SOVllCES: Table 3.5, Appeadlx Tables 81 and 83. 

SUMMARY 

The committee ' s  determination of the appropr iate number of 
trainees to be suppor ted under RRSA programs in the bas ic b iomedical 
sciences has been baaed on estimates of academic demand and cer tai n 
assumptions about how the tra ining system operates . Projections of 
demand ar e der ived from a model in which faculty s ize is dependent 
upon enrollment and research funding .  Graduate enrollment is thought 
to have more influence on faculty demand than undergraduate enrollment , 
so the previous model has been modified in this repor t to allocate 
more we ight to graduate enrollment . 
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Tbe resulting proj ections abow a somewhat bigber annual acadeaic 
demand through 1990 compared to previous projections through 198 8 .  
� i s  i s  true despite the fact that enrollment and research funding 
assumptions are lower than previous ones . One r eason is that the most 
recent data for 1983 show that biomedical Ph . D .  faculty baa continued 
to grow moderately even though enrollments are declining . Therefore , 
the faculty/student ratio shows sharp increases in recent years , and 
tbia baa the effect of rais ing the projections of faculty s ize in 
1990 . However , the outlook ia heavily dependent on the last few data 
points and could change drastically with the next one or two 
observations .  

Another reason is the incr ease in attr ition that is expected in 
the late 1980s . Baaed o� the faculty age distr ibution and data from 
another study , we now estimate attr ition due to death and retirement 
at  1 . 5  percent per year through 1990 , and 3 . 5  percent per year for 
other r easons . �ese are up from the 1 . 0  percent per year and 3 . 0  
percent , respectively , that we bad proj ected through 1988 . 

•inally , there is the question of predoctoral support and how to 
assess i t  in teras of national need . �is task ia made even mor e 
d iff icult by the fact that the time hor izon involved in predoctoral 
training is longer than in postdoctoral training . Also , s ince 
practically all predoctoral suppor t comes from training grants rather 
than fellowsh ips , the issue of institutional suppor t becomes another 
factor to cons ider along with enrollment trends , Pb . D .  production , the 
postdoctoral pool s i ze , alternate sources of suppor t ,  and the 
long-term outlook . Us ing the parameters of tbe current system as 
guides , and with stability of the system as an impor tant cr iter ion ,  we 
have estimated the level of predoctoral suppor t that NRSA programs 
should provide . 

EVALUATION OF THE MARC HONORS UNDERGRADUATE 
RESEARCH TRAINING PROGRAM 

The Minor ity Access to Research careers (MARC) program was created 
by the National Institute of General Medical Sciences (NIGMS ) to 
increase the number of biomedical scientists from ainor ity groups . 
The largest component of the MARC program is the Honora Undergraduate 
Research Training Program. Trainees (junior and senior level honor s 
s tudents at schools with enrollments drawn substantially from minor ity 
groups ) receive tuition and stipend suppor t and participate in a 
specially structured curr iculum . Exposure to ongoing research in the 
biomedical sciences is a central component of the training exper ience . 

Tbe MARC Honors program baa as ita pr incipal objective the 
encourag ... nt of minor ity students in the pursuit of graduate training 
leading to the Pb . D .  degree . It  began in 1977 with 74  trainees at 12 
par ticipating schools . By 1984 ,  ther e were 389 undergraduate trainees 
a t  5 2  programs involving 5 6  undergraduate institutions . As of August 
1984 , there were  nearly 800 program alumni . 

At the suggestion of NIGMS , this committee baa under taken an 
evaluation of the Honora Undergraduate Research Tra ining Program . A 
complete r epor t descr ibing that evaluation will be published 
separately . The central f indings of the MARC Honor s Evaluation ar e 
descr ibed below . 
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Tb e  MARC Sonora program was established in response to the small 
number of minor ity group members holding research doctorates in the 
biomedical sciences . Examination of the most current data on 
sc ientific employment and training demonstrates that minor ity group 
member s ar e still underrepresented at all stages of the scientif ic 
career . While some reduction of the minor ity/nonminor ity d ispar ity 
bas taken place , substantial underrepresentation of minor ities remains 
the r ule .  

S ite v is its to f ive MARC Honors training programs reveal a diverse 
array of program activities adapted to the needs of the recipient 
institutions and the ir students . The program (often work ing in 
conjunction with another BIB program, the Minor ity Biomedical Research 
Suppor t Program) br ings guest speakers to campus , develops new 
courses , purchases labor atory equipment , and fosters institutiona l 
connect ions between prog r am schools and major r esearch center s .  Most 
of these activities benefit the entire sc ientific community on campus . 

Individual trainees receive s tipends and work closely with faculty 
member s  on laboratory research projects . As par t of the ir training ,  
they also attend scientific seminars ,  conferences , and meetings . A 
summer research proj ect (usually at a major research university )  is a 
s ignificant par t of the MARC Honors exper ience . Trainees repor t that 
the laboratory exposure and close contact with faculty member s  is an 
impor tant part of their academic and professional development .  Many 
credit these exper iences with shaping the ir decis ion to pursue 
r esearch careers . 

Faculty members repor t h igh levels of motivation among the MARC 
Honor s students and note several examples of publ ished research by 
undergraduate tra inees . At almost every insti tution , the faculty 
members identified highly talented students who might not have been 
able to f in ish school without the availabil ity of MARC stipends . 

Two impor tant issues emerged from the site vis its . There seems to 
be some disagreement over the optimal location of the trainees • summer 
research exper ience . Some MARC faculty members feel that the studen t 
is  best served by continuing a research project a t  the home 
institution . Other s find the benef its of external placement (personal 
g rowth as well as broader research exper ience ) to be s ignificant . 
Emphas is on external placement var ies with in and across program 
i nstitutions . 

A second issue concerns the selection of tra inees . The MARC 
Honora program was designed explicitly to prepare students for 
r esearch careers ,  yet many talented undergraduate sc ience majora plan 
to pur sue profess ional (but not necessar ily research ) careers .  Th e 
question of bow to treat s tudents with professional career plana i s  a 
cruc ial issue in the selection of MARC Honora applicants . 

A questionnaire inquir ing about educational and occupational 
status was sent to all MARC Honor a program alumni . Sixty-f ive percen t 
of the 8 21 former trainees in the study population r eturned the 
questionnaires . Survey results show that 76 . 1  percent of the forme r 
trainees have enrolled in graduate programs at some point . As of 
November 1 2 ,  1984 ( the survey reference date ) , 43 . 5  percent of the 
former trainees were enrolled in doctorate programs ( 128 in M. D .  or 
D. D. S .  programs , 8 6  in Ph . D .  progr ams and 3 in M. D . /Pb . D .  programs ) . 
Another 15 . 1  percent were enrolled in master ' s  degree programs . S ince 
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the first MARC Honors cobor t graduated in 1978 (and the firs t  full , 
two-year trainee cobor t in 1979 ) , there has been limited time in which 
to complete wor k on a Pb . D .  degree . By the fall of 1984 ,  22  people 
fraa the f irst 3 tra inee cohor ts ( 21 . 2  percent) had earned doctorate 
degrees . Of the completed doctorates , the vast major ity wer e M. D . S J  
only one respondent had completed a Pb . D .  at tbe time of the survey . 
Most of the former trainees who were no longer in school were employed 
in science or engineer ing fields ( 62 . 4  percent) . The unemployment 
rate of former trainees was 9 . 2  percent and was concentrated among 
tbose without graduate degrees . While exact compar isons cannot be 
made , the rates of graduate school attendance and employment i n 
science f ields for the former MARC Honors trainees are above the 
�evels found in the most closely comparable national data . 

overall , 3 5 . 7 percent of the r espondents expected to be in 
research career s by the time they ar e 35 year s old . Among those 
planning career s in the health professions , a smaller fraction ( 13 . 0  
percent ) expected to be doing research a t  age 35 . Only a small 
f raction of the former trainees ( 7 . 4  percent) expect to be in jobs 
unrelated to science or engineer ing . 

The survey d id not reveal any ser ious deficienc ies in the MARC 
Honor s program .  Wh ile some students left graduate or profess ional 
programs before rece iving a degree ( 22 . 2  percent) , near ly half are 
currently enrolled in another graduate program . More students 
withdrew from master • •  degree programs than from doctorate programs . 
Students repor ted a bigh level of satisfaction with the MARC Honor s 
program in general and with the research component in par ticular . 

In an attempt to gauge the institutional impact of the MARC Honor s 
progr am ,  the percentage of g raduates major ing in biology was examined 
at MARC and nonMARC institutions . The percentage of biology major s 
has remained level s ince the late 1970s for minor ity s tudents and has 
decreased for white students . At MARC schools , however , the 
percentage of biology majora increased (especially among minor ity 
students ) .  Both the s ize and the length of the programs wer e 
associated with h igher rates of degrees earned in biology . Tbese 
effects persisted after the impact of other institutional 
character istics were taken into consideration . 

A FOLLOW-UP STUDY OF FORMER Nlll POSTDOCTORAL TRAINEES AND FELLOWS 

A s tudy of the career achievements of NIB postdoctoral trainees 
and fellows is currently being conducted . The employment , grant , and 
publ ication activity of b iomedical scientists with NIB postdoctoral 
appointments ia being compared to that of biomedical scientists 
w ithout NIB postdoctoral appointments . Due to the differences in 
career patterns and sources of data , separate analyses will be 
conducted for M.D.  and Ph . D .  scientists . 

�r Ph . D. s ,  the NIB group will be divided into trainees and 
f ellows based on the terms of the moat recent NIB appointment . Tbe 
non-NIB group will be subdivided according to their plans for 
postdoctoral training at the t ime they completed the ir Ph . D .  

It is  expected that this follow-up study will b e  completed i n  198 6 
and a separate repor t on i t  will be published by the committee . 
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4. Behavioral Sciences 
Abstract 

2'he acadendc labor market �or behavioral science 
Pb .D. s continues to expand at a moderate rate o� 
growth . Acadendc emplo!lment o� Pb . D . s and post ­
doctoral train1ng increased in 1 983 and are bigber 
than the !l were in the mid-l 9 '10s . Host o� the growth 
b as occurred in tbe �i eld o� clinical PS!ICbology . 
Behavi oral Ph . D .  production rebounded in 1 983 from tb e  
decl 1ne i n  1 982 , b u t  tbe number o �  new doctorate 
recipi ents i s onl !l a sli ght fraction above tbe leve l 
recorded in the late l 9 70s . Concurrent wi th the 
continued expansion of tbe acadendc labor marke t are 

contin uing decl ines in R and D �unding, undergraduate 
enrollments , and �irst -51ear graduate enrollments . 

Recentl !l ,  total gradua te enrollments in the behavioral 
sciences have begun to �all . However , there appears 
to be a substantial amount o� behavioral science 
courses being taught to graduate students a t  

pro�essional schools--public heal th , law, medicine , 
and business--which tends to increase the demand for 

behavioral sci entists . 
rbe sbift toward clinical PS!IcbOlOg!l tha t began 

in tbe mid-l 9 70s is continu1ng. In 1 9 77 ,  cl1nical 
PS!Icbolog!l became the dominant behavioral science 
Pb .D. emplo!lment �ield and now accounts for about 4 5  
percent o� tbe behavioral Ph . D .  labor force , up from 
3 8  percent in 1 9 75 . 

INTRODUCTION AND OVERVIEW 

Within the behav ior al sc ience fields , i t  is ev ident that a strong 
movement into clinical psychology baa occurred in r ecent years . There 
has been an increase , both absolute and relative to other areas ,  in 
the nuaber of Ph . D. a  who identify theaselvea as clinical psycholog ists 
and in the nuaber of new Ph . D .  degrees being granted in that field ·  
From the s tandpoint of the federal governaent • s  r esearch prograa in 
the behavioral sciences , this tr end is cause for some concer n since 
moat clinical psycholog ists wor k outs ide the academic sector and many 
do not contr ibute to the research effor t .  Even with in the academic 
sector , clinical psycholog ists are more l ikely than other 
psycholog ists to be involved in the provision o f service s and othe r 
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non-research activities . One o f  the principal purposes of th e 
government ' s  r esearch training programs is to provide an adequate 
supply of sc ientists with current knowledge of their f ields who can be 
r el ied on to carry out the agencies ' research agenda competently and 
productively . Practically all of this research is done by Ph . D .  
scientists in colleges and univer sities , so we are especially 
concerned in this study about the career prospects and oppor tunitie s 
in the academic sector . Academic employment of behav ioral science 
Ph . D . s  has increased withou t inter ruption s ince the ear ly 196 0 s  (wh ic h 
i s as far back as our data go) . However , this growth has not been 
uni form throughout the behavioral sciences . Academic pos itions in 
nonclinical f ields of psychology have decreased s ince 198 1 .  Since the 
bulk of psycholog ical research has been car r ied out in the academic 
sector by noncl in ical psycholog ists , th is trend is of some poss ible 

s ignif icance for future r esearch . In  this chapter we will examine 
these trends mor e closely and make some proj ections of academic demand 
and tra ining needs through 199 0 . 

As a r esult of suggestions made a t  publ ic hear ings and in pr ivate 
commun ications , the data on behavioral  scientists are d isaggregated in 
this r epor t to a gr eater degree than has been done in the pas t .  In 
the early wor k  of  this committee , the behavioral sc iences--psychology , 
soc iology , anthropology , and speech and hear ing sc iences--wer e trea ted 
as a s ingle group . In 1978 the behavioral sciences wer e  d ivided into 
cl inical and noncl inical f ields . Th is disaggregation proved helpful 
because it enabled the ident if ication of divergent market trends 
w ith in the behav ioral sciences . In the current repor t we carry the 
disaggregation one step fur ther and divide the nonclinica l ·f ields into 
noncl inical psychology and other behav ioral sciences . Th is yields 
three behavior a l  sc ience subd ivis ions : 

--cl in ical psychology , 
-nonclinical psychology 1 and 
--other behavioral science fields ( sociology , anthropology , 

and speech pathology/audiology ) . ' 

CURRENT SUPPLY /DEMAND INDICATORS 

With this add itional level of d isaggregation ,  substantial 
d ifferences among disciplines and education levels (graduate and 
undergraduate ) beg in to emerge . Por example , undergraduate 
enrollments in psychology have not been subj ect to the decl ine 
exper ienced by the other behavioral f ields . Here ar e some other 
h ighl ights : 

1The nomenclature used i n  the NRC surveys was changed in 1983 . 
Speech pathology/audiology r eplaced speech and hear ing sciences . Th is 
f ield is more cl inically or iented than e ither sociology or 
anthropology but it is not par t of clin ical psychology , and is too 
smal l ( 113  Ph . D . s  awarded in 1983 ) to be cons idered separately . 
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• Graduate enrollments in the behav ioral sciences have been 
l ess susceptible to a ttr ition than have undergraduate 
enrollments . Enrollments at the graduate level rose every 
year from 1978 through 1981 and only in 1983 did enrollments 
fall by more than a fraction of a percentage po int . In 198 3 
g r aduate enrollments in psychology decl ined less than those 
in other behavioral science f ields . 

• R and D f unding for behavior al science research decreased in 
198 3 . Research fund ing for psychology did not decl ine , 
however .  I t  remained at  i ts 1982 level which (after 
adj usting for inflation ) was abou t equal to the 197 5  fund ing 
levels . The decl ine in R and D funding occurred in 
behav ioral f ields outside of psychology . 

• Employment in the behav ior al sciences cont inued to grow along 
the same l ines observed in ear l ier repor ts . The 
s elf-employment and bus iness sectors were the mos t r apidly 
expand ing areas . These patterns were general acros s al l 
s ubdiv is ions of the behavioral sciences . Academic employment 
continued to grow in 1983 , but the increases were 
concentrated in the f ields outs ide of psychology : sociology , 
anthropology , and speech pathology/audiology . 

• The number of behav ioral scientists on pos tdoctoral 
appointments rose in 198 3 . Clinical psychology had th e  
greatest increase followed by large increases for the 
combined category of sociology , anthropology and speech 
pathology/audiology . Nonclinical psychology had fewer 
postdoctoral appointments in 1983 than in 1981 . The numbe r 
o f nonclinical psycholog ists with postdoctoral appointments 
fel l to its lowes t  level since the committee began mon i tor ing 
these data . Wh ile some of these sh ifts may be due to 
sampling fluctuations , • the change could s ignal an imporan t 
decline in research potential . Clin ical psycholog ists on 
postdoctoral appointments are often be ing tra ined in cl inica l 
s k ills , nonclin ical psycholog ists on postdoctor al 
appo intments ar e mor e likely to augment the pool of 
r esearchers in the behav ioral sciences . 

In the following sections the supply and demand outlook for 
behavior al s c ientists i s  examined in greater. deta il .  

1The data on the Ph .D.  labor force came from a 16 percent sample of 
the doctorate population . See NRC , 1985 for a d iscuss ion of sampl ing 
error . 
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Enrollments (Tables 4. 1-4.3 and Figure 4. 1 ) 

Total enrollments in the behavioral sciences (graduate and 
undergradua�e ) decl ined steadily from 1976 through 1980 (Table 4 . 1 , 
l ine 4 a ) . 1 In 1981 , the downward trend was halted and behavioral 
science enrollments rose for the f irst time s ince the ear ly 1970s . 
The long-term decline in enrollments is due exclus ively to trends for 
undergr aduate majors . Graduate enrollments in the behav ioral sciences 
incr eased dur ing the late 1970s and have remained stable (near 6 4 , 00 0 )  
s ince 1978 . Only i n  1983 was there a non-tr iv ial decl ine in 
behavioral science graduate enrollments . 
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FIGURE 4. 1 Behavioral science undergraduate and graduate enrollments in 
colleges and universities, 1 964-8 1 .  See Appendix Tables C 1 , C4-C8 . 

1The enrollment data in Tables 4 . 1 through 4 . 3 come from two 
sources . Undergraduate enrollments are estimated from u . s .  Depar tment 
of Educat ion Higher Education General Information Surveys (BEGIS ) . 
Graduate enrollments are from National Sc ience Founda tion Surveys of 
Gradua te Students and Postdoctoral& . 
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TABLE 4. 1 Current Trends in Supply/Demand Indicators for Belulvorlal Sdence Ph.IJ.s-

Growl It 
R.c� ..... FIK.e Vrar fra. 197!l lo AHul 

1975 1976 tm 19'71 1979 19111 1911 1911 1913 I..Cnl Yar ( . .._. 

I .  SUPPLY INDICATORS C� t:Mrub): 
•· Plt.D • .,.._.._ 3,9.)1 ... ... 4.M6 4,117 4,M5 4,192 4,47J 4, ta 4,311 U'lo l. l 'lo  
lt. 'llo fii Pit.D.s ........ .,edlc ...,..,_.. 

.......... .. ........... IJ.l'lo 15.1'1o 15.6'llo 16.7'1o 15.5 .. 14.9'1o 14.6'1o l6.5'1o 11.4'1o ... . .. 1 1 .5'llo 
c. Pesc.-..... ...,....._... 715 al• 997 al• 1 . 1 1 1  al• 97J al• 1 ,1.)9 5.1 .. J.4'llo 
d. I.A . .... ...... 9J,6M 17,446 11,491 75,199 71 , 109 61,159 65,7JJ 64,J116 a/• - 5. 1 '1o  - 1. 1 'llo 

1. DEMAND INDICATOR.�: 
•· ldu!Yionl lrinlct R ... D eqlelllllt-

Ia � ad  lllliwenllln 1 1971 $, IIIII. )  1 17.1 117.6 ICIJ.II IIJ.I 115.7 1 1 1 .9 1 14.6 111. 1 ... l - 1. 1 '1o  - 1.7'1o 
lt • .  Pit.D. fKIIIly/st .... rallot 1.131 a/• 1.136 al• l.ll9 rtl• 1.14.1 al• al• 5.1 .. 5.1 .. 

3. LABOR FORCE:r 
Plt.D.s r •• ,ell Ia beMYionl lldalft  .... : 
•• TaUI Jl,7.l7 a/• 44,11J .. 49�'11 rtl• 53,1115 al• 51.11 1 5.4 .. 4.!l'lo 
lt. A� (nd. poltclors.) Jl,614 "'• 15,!l!IJ "'• 16,196 "'• Jl,lJS al• 19,776 1.9 .. 1.7'1o 
c . ..... . ..... "'• 1 ,793 rtl• . .... rtl• 2,764 "'• 3,.)91 1 1 .6 .. 11.7'1o Q) d. (io'"'_..,. 1,6J1 a/• 2,9.11 a/• 3.JII "'• 3,.15 1 "'• 3,559 3.1 .. 3. 1 .. w 
e • .._,...,dlala 4,9.16 "'• 5,595 "'• 6, 1 57 rtl• 6,411 "'• 6,5114 J.7'llo l.l'llo 
f. Neaproll 1 , 161 "'• 1 ,4117 al• 2,164 "'• l, U I  "'• 1 .1165 6. 1 .. - 6.1'llo 
•· Sclf ...... ,ed 1,741 al• 3,715 "'• 5,m rtl• 7,351 a/• 9,717 17. 1 'llo 14.9'1o 
lt. 01111'1' Cilld. poltclors.) I.W a/• 1,416 "'• 1.951 rtl• 1.7110 "'• 3,117 6.4 .. 4.1 .. 
t. u •• ,e.,c• _. lftllhta 319 al• 754 "'• 749 al• 7JJ al• 91J I I .J'llo 1 1 .7 .. 

4. IEHAVIORAL SCIENCE 
ENROLLMENTS: 
L Tol.t .... randUk ud  ......... 

7Jl,IOI 731,101 693,101 ......... 651 .- 645,101 647,101 "'• a/• - l .l'lo 1.3'1o 
.... 101 67J,IOI 6JS,IOI 611.101 517,101 511,101 SIIJ,IOI "'• al• - 1.1'llo 1.3'llo 

55,.113 59,156 51,ZI9 63,711 63 ••• 63,111 64,711 64.JJI 63. 1. 1 .6 .. - 1 .9'1o 
1 1.111 1 1 ,111 1 1 ,616 1 1 ,695 II,J91 9,9JII 11,2l7 9,1146 9,6!'1 - 1.7'1o - 1.1'llo 

• ... .._.. ldellns lac:lllde ............,, IOdal8aJ, ,_,dlaleu, _. !pHd ,........,1111111 h1Jo N..c.n la lltt npart _, tlif'fl'l' fre. � ftp8rtl .__ fii i8-J 
�- Speeclt ,........,/111d11h1J •• �•dlldtd Ia 1M �·a 191J nporl, bat Is ,_..... �. See fOOIDole I lo IIIII c:lulptt'f'. 
I bile ftl .-r•lr•J ,..,..,_ Plt.D.s 18 • 4-ynr wfillttftl • ..... fll to181 andut� _. ............. � � ..... -... CWSI, where CW51t • tWS. + ZS. - 1 + ZS. - 1  + S. • .t). 
t sa.- .... ,_ ... 8n ... ....... ,_ 1 .. 1, ...,.. ...... c:M.p npnMIIII .,.,. ...... ........ .... rr- ••t-Ill. 
� Aile  ....... ff1l0C ............... 
• .....,...ftl by - r...c. u. = cAt . � . ziC•, •Itl'l'e U• = lltrllll.._.. � _... ......... tlll'lll_. t. � I: A�t z = brlulrionl lldalft i.A. deal'ftl ••_.. • � • • 1: 
.. . 1 • lol8l I.A. *ann •••r*ll Ia ,..,. I +  1; C1 .. lol8l _., ......... � nrall11wlll In ynr I. TM t·v 1•1 la•n Is • pnlindnarJ atllul�. 
I Repnsnts f•l-tlme ....... t. docl•••�·ai'IIIICt.a la.\lt .. ._ Mlly. 

SOliRrt:.4t: NRC 1 19511-115, 197l-141; Nst· 1 1973-1�. 1975-151; U.S. n�,.riiMIII fll lo'Ahlc:81ioll 1 19411-111 ,  19411-14, 19!'9-79, 1"1-1411, l"l-114b, 1973-IZ, 1974-131. 
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TABLE 4.2 Current Trends In Supply/Demand Indicators for CUnlcal and NoncUnlcal 

Psychology Ph.D.s 

Gnwtll 
.. a-fml l'.: ._ ., . .. "--1 

lf75 1976 1977 1971 lf7t I- 1111 1112 Ita a- vnr a.... 
I. Sl'PPL\" I:'IDIC4TORS IS.. ��� 

� ...,cllelov: 
.. Pla.D . ........... I •• 1.511 1.07 I.Jtl I .JIZ  1.517 1 .615 l .m I .NS  _ ... , ol.6'<r 

.. 'It .t PII.Do� wtma.t .,.cllc 
......,._ .,..,.cu .. .,.. ...... ll. l 'lt  IU" IU'It IU't 1 ....... Jl. l .. IUO:. 1 ..... IU" 2.1'\ ol.$19 

c. ... ,.nen� " I .. - lila .JN Ilia 52'7 lila Il l  lila lDZ _ .., ..... - U. I '<r  

Clllllal ...,cllelov: •• PII.D . ........... 1 .1  .... 1.293 1.)53 1 ...... I .JOt J.al 1.143 1 .611 1 ,76Z u .. ol.l'< 
.. 'lt .t Pia.Do� ...._. ..... 

-�· ·-· ........ . ............ 14.7'1t lol.l't IU'It 17.619 IU'I lol.619 lol.lo:l 15.7't ....... 1 .119 7.6 .. 

'· .......... ........ _ 156 • a  JS1 • a  Jtl lila 262 •a .. lol.719 :u ..... 

%. DE.\t4�D I�DIC 4 TOR: 
a. ,._,� RIID II niota _.  

............ t lf7.Z S. .U.t 63.1 51..2 61.1 .... 61.7 6Z..l ,.., 63.7 63.6 0. 1 .. - o.:r. 

J. LUOR FORCE:e 
Pla.Do1 � ._ _..... '"-dlltlai.' 
ltltls: 
a. TGIII IJ.JI1 ala 16. 11.2 til a ..... ... 11.791 •'a lt.oiJI 3.119 1 .1'i 
.. 4t:adtnlk tncl. pollllaa. t  10,163 a a .. ... a a I UJI a a 1.2.516 til a u .... 1 .7<; - a .1cw 
c.  ........ 1 .211 a: a l..lolol a· a I ..liS a a 1.1.2'1 lila 1.151 1.119 I J .Z <t  •• Gw>ft .... 1 ,170 lila . .... lila 1 .1 .. lila 1 .135  lila I.Ja ... ... 3 ..... 
.. .......... dllllll .. ,. lila ..., lila •• lila ... wa I.Ja ll .... 21 . 1 '<r  

r. -...... ... Ilia Sit .. a ., .. lila ., Ilia 6Zt I.S'i IU'<r 

.. ... .......,.. .I .. a oloiJ & a  321 11/a 631 lila ... . .... - IU'i •• Olllar tllld . ......... . 5.27 •a ... lila Ml •a .. •a 635 2 ...... - 1 1 .2'i 

L �- - ....... 111 •a , . lila , .. .,. 2M lila - 10 .... 11.5'< 

PII.O.. ......, ... ._ clllllnl PQdlltlai.' 
ltltls: 
j. TGIII ........ Ilia 17.511 .;a 21...261 a' a 13,175 ... lt.JU 1 ..... f. I CW  
L Aatlftalc I nd  . ........ I •••• ll'a ..... Ilia '·"" .,. 6.112 •• ..,. 2.7 .. . .. ,. 
L ......... ... •a - lila oll7 .. a .. ... a 1 ... 25.l'<r ..... 

1..25.2 1111 1..216 Ilia 1.611 •a I MJ lila I .IN ..... ..... 
.. ........,dllllll U.25 ala 5,11.2 lila 5.71.2 Ilia •.. , Ilia s.m J..lo:t - 1 .7 .. 

... -..... 363 Ilia 66Z Ilia I ,.,, Ilia I.W Ilia ..... IU't 6.2<; 

.. ... ......,... 2.2tZ Ilia Ull lila ... ,.. lila 6.l6ol ala ., .. 16. ... ll.O't 

.. Odtlr tltld . ......... .  1.151 ... 1 .461 .,. 1.67ol Ilia 1.6Zt lila • •• 7.1 .. 11.7<; 

r. l • ......,.. ... ....... 5I •a 12 ... .,, ... - .... 161 IJ.6'i - 1%.0'< 

4. PSYCHOLOG\' E.''ROLL\IE.'Io'TS: 
a. TIIal ,..rp t , _, .,..._ as.• ..,., .. ....... az.• .... ....... ...... ala lila ....... .2.7'i 
.. £11, .-r ...... ,. Jt2 ... .... .... -·- ...... , .... ..... Ilia Ilia _ ..,, %.7'1t 

c. Tllal ...... .)%.1M .)S..lll .)S..J6.) , .... ,.., ,,,. ..w ••• I ..... U'lt - U'ii 
.. Ell. ....... ...... IMSol II.JtJ II .... 11.915 II.IM II. .. . ..... lt.OJt 11,161 ..... - ul9 
., Ell. dlrllcal .,.._ 14. .. IU25 17.ltol IUU ll..lSI 21.111 .21.651 .2 1 .652 21..JJ1 ... ... _ . .,.., 

. ... ... ,_ ... - .. a• lllalllo , .. 1112 . ...... _. ciiMp ..,._ a•�n�t ..... .,.... � ,_ 1111-&J. 

t 4lle ...... FFRDC lllllw-lol. 
• EIIIraMftl llt * ......, l'• • •4t.:t-.. . aJCt. •llln l't • �t......., .....,ll....._ ........ ._ ,_ l: 4t.a • �'......., I,4. -.. .. .,.... .. ,_ I • J: It . z • lllll 
L\. _.. ....,.... .. ,_ 1+2& c, . 11111 ......... ........ .. y.- 1. n. n· 1111 ..... 11 a  ,.....,.._., .. ._.. 

IOl'RCIS: SRC t l,._.., 197.1-111: SSF t lf73-15a. lf75-151: I:.S • .,.,.,._. .t Edtlallaa t l....al . ......... 1.,._79, IMI ...... IMI-M. lt7J-12, lt7oi-UI. 
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TABLE 4.3 Current Trends In Supply/Denlllnd lndkaton for Other Behavorial Stience Ph.D.s (Sociolou, Anthropolou, 
Speech Patholou/ Audioloo) 

Fllnl Year Gnnrlh 
R .. e Lalell 

,... 1975 1o  A• ... 
1975 1976 1917 1978 1979 IW 19111 1912 I til Lalell Year a..aae 

I .  SUPPLY INDICA TORS (New t'.llhals): 
•. PII.D . ......... 1,117 1,317 1 ,256 1 , 152 1 , 154 I ,IN 1 , 1 14 I ,IJD 1 ,11 1 - 2.1 .. - I  .... 
IIJ • ., Ill Pla.D.s ....... lfftllc � 

......... .. ............ 12.3 .. 13.3 .. 15.3 .. 16.3 .. 15.7 .. 17.3 .. 17.7 .. 19.2 .. 23.9 .. 1.7 .. 24.5 .. 
c. Pa&tdoclonl ............ 151  fll• l46 .,. 212 al• 199 el• 211 7.6 .. 16.7 .. 
d. I.A. dep'ees •wvded 3,7J2 3,925 3,864 3,551 3,55ot 3,576 3,445 3,446 el• - 1 . 1  .. I.IJ .. 

2. DEMAND INDICATOR: 
•· Sedolou R _.. D npe����t_.. .. 

alepa .... lllllftl'lllla ( 1972 s . .... 54.1 49.5 43.1 ...... 45.1 49.6 41.7 31.3 35.6 - 5. 1 .. - 7. 1  .. 

3. LAlOR FORCE:" 
Pla.D.s employ.t Ia oilier ....._.. sdeace 

CD lelds: Ul 
•. T .... 1,504 fila 11,613 al• 1 1 ,366 al• 1 1 ,149 ala 13,195 5.5 .. 1 .... 
b. ACIIdelnlc (nd. pallllaa.) 7,61 1 fll• 9,2Jt .,. 9,561 _ al• 9,471 ala I I ,Oit2 4.7 .. 1.1 .. 
c. B..._. 21 fll• ... al• 1 19 "'• 57 fila 128 25.3 .. 49 .... 
d. Govenlnnd• 211 al• 3 1 1 ala 453 el• 46J al• 315 ,_, .. - •·•., 
e. llaspillllsldlldca 41 ala 46 rtla Sot al• 37 al• 211 23.2 .. 142.7 .. 
, . .......... 2JI al• 306 al• 497 al• 457 ala 149 1.6 .. - 26.2  .. 
I• Self'_,..y.t 55 al• II ala 113 Ill• Ill al• - 21.3 .. 44. 1 .. 
h. Oilier (lad. palldacl.) 165 rh 299 ala 3D al• 345 al• 381 1 1 .2 .. 5 .... 
I. UMmploJed and ...... 153 fila 211 ala 2Jt lila lJO al• 346 11.7 .. 22.7 .. 

4. OTHER BEHAVIORAL SCIENCE 
ENROLLMENTS: 
•· T .... andetpiillwlloe _.. p..ae 

........... lft,IOG m.• 274,- 262.- 243,008 2.11.- 221 .- Ill• el• - 4  .... - 3  .... 
b. Est. llllllerp'ad� 276,101 213.- 25 1 ,- 237.- 211,- -·- 197,800 "'• Ill• - 5.5 .. - 4.4 .. 
c. Gndule 22,5119 23,731 22,916 25,151 14,594 14,134 14,144 23,640 23,111 1.1 .. - 2.7-. 

• Since lllbor f.-ce ... •re ... •"•liable 1111' 19111, lalelt -•• ••• reprewnb ...... ann ... annrtb rate r..- 1911 1-8..1. 

t Also ladudn t't'RDC lalloralorin. 

c F.sthaalcd b.r the r ..... ta ll1 == fAi t ziRi , z)Ca. where U1 == oCher bdtaYIIII'al Klence uaderJr .... ale earaiiiiM'III In .rear 1: A; , z = other lwlla"lllnl sridce B.A. lleJiren •••r*d 
a. rear 1 + 1; Bt . z  = lolal B.A. dearen awarded In .rear 1 + 1: Ca = IGial u...,.....uate enrollmnt ln year i. The t'V 1911 1  fiaurt' i5 • prellllllillltry e�tlmate. 

SOliRCL�: NRC ( 1951-15, 197J-14); NSF C 197U.�. 1975-15): li.S. Uqtartmenl of tAIKatlan ( 1  ...... 1 ,  1941-114, 1959-79, IIHti-Ma, IMI-14h, 197.1-�11. 1974-1.1). 
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Psychology Enrollments 

Mos t of the decrease in  behav ior al science enrollments is  found in 
d iscipl ines other than psychology . Psychology enrollments have been 
very s table s ince 1975 wh ile enrollments in the other behav ioral 
sciences have decl ined (Figur e 4 . 1 ) . TOtal psychology enrollmen t 
(gr aduate and undergraduate combined) was approximately 425 , 000  in 
1975 and approxima tely 426 , 00 0  in 198 1 ( Table 4 . 2 ,  l ine 4a ) . 
Undergr aduate psychology enrollments decl ined in 1977 , 1978 , and 1979 
and rose aga in in 198 0  and 1981 . At the same time tha t  undergraduate 
enrollmen ts wer e decl ining , g r aduate enrollments in psychology rose . 
The number of psychology graduate s tudents grew rapidly from 197 5  
through 1978 and smaller gains i n  enrollments continued through 198 2 .  
Only i n  1983 d i d  the gr adua te enrollments i n  psychology decl ine . 

Almos t all of the growth in psychology gr aduate enrollments was 
due to s tudents in cl in ical spec ialt ies . The clinical f ields grew 
each year from 1975 through 19 82 . Dur ing th is per iod the aver age 
growth rate for cl inical psychology enrollments was 5 . 6  percent ( Tabl e 
4 . 2 , l ine 4 e ) . In more r ecent year s the cl in ical growth rate has 
slowed . Noncl inical psychology graduate enrollments have been 
extremely s table , r is ing from 1 7 , 954 in 19 75  to 19 , 03 9  in 1982 ( Table 
4 . 2 , l ine 4d ) . In 1983 both clin ical and noncl inical psychology 
gr aduate enrollments fell by 1 . 5  percent . 

Other Behav ior al Sc ience Enrollments 

Total g r aduate and undergraduate enrollments in behav ioral science 
discipl ines other than psychology have declined . steadily s ince 197 5 . 
The rate of decl ine in r ecent years is only slightly smaller than the 
av•rage decline over the entire per iod ( Table 4 . 3 , l ine 4a ) . Mos t o f  
the decl ine is due to trends i n  undergraduate enrollments which fell 
from 276 , 00 0  in 1975 to 197 , 00 0  in 1981 . Graduate enrollments in 
these behav ioral science f ields rose at the end of the 1970s and have 
begun to fall in 1982 and 1983 . OVer the entire 1975 to 1983 per iod , 
the aver age growth r ate for other behavioral science gr aduate 
enrollments has been 0 . 2  percent (Table 4 . 3 ,  l ine 4c ) . 

In summary , the trends in behav ioral science enrollments vary by 
f ield and by educational level . Undergraduate enrollments have fallen . 
This decl ine is less pronounced in psychology and mor e concentr ated in 
the other behav ioral science fields . Graduate enrollments increased 
in the late 1970s and have not declined apprec iably in r ecent year s .  

Mos t o f  the expans ion in graduate enrollments has been due to the 
g rowing number of graduate s tudents in cl inical psychology . 
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Reliability o f  Behavioral Science Undergraduate Enrolbnent Estimates 

In the preceding discuss ion , the es timates of undergraduate enroll­
ments wer e based on earned baccalaureate degrees and thus tend to 
measur e the number of s tuden ts major ing in behav ioral sc iences . Some 
observer s have suggested tha t the role of the behavioral  sc iences in 
undergraduate education may be underestimated by r elying on number of 
major s  rather than on number of cour s e  enrollments . The argumen t i s 
based on the v iew that behav ioral science courses ar e fr equently taken 
as r equ ir ements or electives by non-majors . Thus , the propor t ion of  
s tudents in behav ioral s cience cour ses may exceed the propor tion of 
behavioral sc ience major s  and i t  is poss ible that the commi ttee ' s  
estima tes of  enrollments in these f ields underestima te the true 
teaching loads . We have under taken an examination of that poss ib ility . 

Cour se enrollment data are not collected in a sys tematic and 
compr ehens ive manner by federal agencies . However , a 198 2  survey by 
the Amer ican Council on Education (ACE) collected course enrollment 
data in sc ience , eng ineer ing , and the human i t ies for the fall of 198 0  
( Atelsek and Anderson , 198 2 ) . The ACE data wer e  obta ined from a 

stratif ied sample of  6 9 8  institutions , of wh ich 4 9 8  (7 1 percent ) 
prov ided usable r esponses . 

The hypothes is that the number of behav ior al science majors is not 
a good es t imator of teach ing loads in these f ields can be tes ted by 
compar ing cour se enrollmen ts with the number of B . A .  degrees granted 
in each f ield . I f  the service load is heavy , course enrollments in a 
f ield--expr essed as a percentage of total cour se enrollments--should 
be greater than B . A .  degrees in the field--expressed as a percentage 
of total B . A. degrees . In other words , one would expect that for 
f ields with heavy service loads & 

where :  

CEi • course enrollments i n  f ield i 
CET • total course enrollments in all fields 
BAi • B . A. degrees awarded in f ield i 
BAr • total B . A .  de�rees awarded . 

The r elevant data ar e shown in Table 4 .  4 .  Cour se enrollment data 
are shown for fall 1980 and B . A .  degrees ar e shown for 198 2 .  Note tha t 
in math and English , f ields known for high service loads , the shares 
of undergraduate course enrollments are much higher than the shares of 
bachelor ' s  degr ees . In the behav ioral fields that is  not the case . 
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TABLE 4.4 Course Enrollments and B.A. Degrees In Science and Humanities Fields 

U*randule Sbldnt Cndll Houn, t•• 1,_. 
............. , 

Tohll Lowcr Divlllala Upper Diw.._ 
N � N .. N .. 

69,931 110.1 56,411 110.1 13,450 IOit.l 

41,967 70.1 38,116 67.7 11,74 1 79.9 
3,513 5.1 1,957 s:z Sot7 4.i 
1,671 3.1 1,114 3.9 466 3.5 
1,567 z.z 1 ,180 1.3 117 1. 1 
3,361 ... I ,W z.z 1, 1 111 1 5.1 
1 ,615 1.3 1 ,366 1.4 149 . .. 
6,745 9.6 5,109 9.1 1 ,637 I Z.Z 
9,134 14. 1 1,959 15.9 176 6.5 
1,656 3.1 1,311 .. . 334 1.5 
5,135 1.3 4,4JZ 7.1 1 ,41J 11.4 

1 1 , 179 16.1 1,364 14.1 1,115 11.9 

s.lllollll rw Fear 
Hu-ICies tW. 11.965 31.1 11,256 31.3 1,709 11. 1 

EaaH* II: A..-. Lit. 1 1 ,167 16. 1 10, 166 II. I 1 , 18 1 1.1 
lllslwy 4,531 6.5 3,738 6.6 100 5.9 
Modmt l.-p ... 3,119 4.7 un 5.8 467 l.S 
......,., 1 ,171 1.7 1 ,519 1.7 341 1.5 

• Delaed 81 lhe credit ¥111ae fll 8 CIMII'Ie alulliplled bJ lhe n•IUher ef lhldcllls reai*rtd Fw lhM cwnt. 

SOURCES: Alellek 111111 A......_ (1911); U.S. Depllrttaenl el Eduallon (IMa-14). 

I.A. 0eann 
A......W ID I911 

N .. 
-·- IOit.l 

311 ,785 11.9 
1 1 ,155 1.1 
11,267 5.1 
6,6D 1 .7 

66,513 17. 1 
1 1,984 3.3 CD 
59,181 15.1 CD 
1 1 ,599 3.0 
6,.111 1 .6 

41,951 11.6 
16,346 n.1 

66,195 17. 1 
36,761 9.5 
17,146 4.4 
1,991 1.3 
3,391 1.9 
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In psychology , CEi • 8 . 3 \ and �i • 10 . 6 \ 
CE.r BA.r 

In the social sciences , ' CE i • 16 . 0\ compared to �i • 22 . 2\ 
CE.r BA.r 

These data do not seem to suppor t the hypothes is that the service 
load in behav ioral f ields when measured by course enrollments is  
gr ea ter than when measured by major s . However , more conclus ive 
evidence may be needed . The data cover only a s ingle year and perhaps 
the relationsh ips have been changing over time . 

At the graduate level , the s i tuat ion may be different . Ther e 
appear s  to be a substantial number of behav ioral sc iences cour ses 
be ing offered to graduate s tudents in profess ional schools such as 
publ ic heal th , law , medicine , and bus iness . In schools of publ ic 
health , for example , the accred i tation r ules requ ir e behavioral 
science cour ses to be included in the core curr iculum . I n bus iness 
schools , courses ar e of fered in marketing and industr ial psychology , 
and sociology of organizations . Law s tudents may take courses in 
research on j ur y  selection , and medical students are offered cour se s 
in psychopathology , death and dying , and publ ic health . 

Ph.D. Production (Tables 4. 1-4.3 and Figure 4.2 ) 
In  1983 , 4 , 318 Ph . D . s were gr anted in the behavior al sc iences 

(Table 4 . 1 ,  l ine la) . Th i s  repr esents an increase of 3 . 1  percen t  ove r 
the 198 2  level . All of the growth in behavioral science Ph . D .  
production i s  due t o  the r is ing number of psychology Ph . D . s  ( Table 
4 . 2 ,  l ines la and ld) . The number of new Ph . D . s in cl inical psychology 
rose by 4 . 8  percent in 1983 7 the rate of increase for noncl inical 
psychology Ph .D. s was only slightly lower ( 4 . 6  percent) . In both 
cases the 1983 gains reversed the drop in Ph . D .  production observed in  
19 8 2 . It  is  only when long-term growth--e . g . ,  1975  to pr esent--is 
cons idered that a differ ence between clinical and nonclin ical 
psychology Ph . D .  production i s  found (Figure 4 . 2) . The number of new 
doctorates in cl inical psychology had a growth rate o f  5 . 5  percent , 
while in nonclin ical areas of psychology the r ate of growth was -0 . 5 
percent . 

In the behav ioral science f ields other than psychology there was a 
decl ine in Ph . D .  production in 198 3 .  Th e  number o f  new Ph . D . s  fell 
from 1 , 0 30  in 1982  to 1 , 011 in 1983 ( Table 4 . 3 ,  l ine la) . This 
decline of 1 . 8  percen t is roughly equ ivalent to the annual r ate o f  
change f r om  1975 through 1983 . 

'The following fields were included in the soc ial sciences in the 
ACE survey : agr icultural economics , anthropology , archeology , 
economics ,  geography , history of science , l inguistics , pol itical 
science , and sociology . 
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Table C 1 0. 

63 65 67 69 

9 0  

7 1  73 
F I SCAL YEAR 

75  77 79 81 83 

Ph.D. degrees awarded in behavioral science fields, 1 96 1 -83 .  See Appendix 

The estima tion of the supply of behav ioral r esearcher s is fur ther 
compl icated by the r ise of autonomous (so called •profess ional • )  
schools of psychology . As r esearch train ing is not gener ally a focus 
of the cur r icula of these schools , it seems reasonable to assume tha t 
they contr ibute to the number of individuals seek ing employment in 
psycholog ical service , and add l ittle or noth ing to the supply of 
r esearch scientists in psychology . A repor t published in 1982 counted 
4 3  schools of profess ional psychology . Nineteen offer the Ph . D .  
degree , 2 1  offer the Psy . D. (Doctor of Psychology ) ,  and 3 offer both 
degrees (McNett , 1982 ) .  Only Ph . D .  recipients are included in the 
present d iscuss ion of trends in the behavioral sciences . As a resul t , 
our f igures will not be the same as those which include Psy . D .  degree 
holder s .  

The exclusion of Psy . D. degr ee holders does not completely 
el tminate the graduates of these schools of professonal psychology 
from our tabulation of psycholog ists .  All schools granting the Ph . D . 
degree are included in our f igures . Pour large profess ional schools 
o ffer ing the Ph . D .  degree produced 148 cl inical psychology Ph . D . s in 
198 4  and 6 nonclinical Ph . D. s .  The 14 8 cl in ical psychology Ph . D. s 
r epresent 8 . 6  percent of all Ph . D . s  granted dur ing the year . Other 
un identif ied schools of profess ional psychology also add to the supply 
of cl in ical Ph . D . s .  Thus , the number of researchers in psychology 
included in our data on the Ph . D .  labor force may be overestimated due 
to the presence o f  Ph . D .  holder s from schools whose cur r iculum has 
l i ttle research emphas is . 
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Postdoctoral Appointments (Tables 4. 1 -4.3 and Figure 4.3 ) 

The number of behavioral sc ientists on postdoctoral appo intments 
rose from 198 1 to 1983 , revers ing the pattern o f  the pr evious two-yea r  
per iod . In 1981 , there were 9 7 2  behav ioral sc ience pos tdQCtoral 
appointments . By 1983 this number reached 1 , 039 , an increase of 3 . 4  
percent ( Table 4 . 1 ,  l ine lc) . The growth rate for postdoctoral 
appointments dur ing the 1975 to 1983  per iod was 5 percent , over fou r 
t imes the r a te of g rowth for behavioral science Ph . D . s .  

As was the case with graduate enrollments and Ph . D .  production , 
the grea test growth in postdoctoral appointments is found in clinical 
psychology (Figure 4 . 3 ) . The number of cl inica l  psycholog ists on 
pos tdoctoral appointments r ose from 262 in 1981 to 466  in 1983 (Table 
4 . 2 , l ine lf ) . Th i s  rapid rate of postdoctoral growth ( 3 3 . 4  percent ) 
outstr ipped the growth r ate for new Ph . D . s .  in cl in ical psychology . 
These new Ph . D . s ,  i t  may be assumed , contr ibute ma inly to the supply 
of cl inical s ervice prov ider s and add less to the supply of research 
sc ientists . 

1 , 200 
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FIGURE 4.3 Postdoctoral appointments in behavioral science fields, 1 962-83. See 
Appendix Table C3. 
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Tb e  number o f  noncl inical psycholog ists on postdoctoral appoin t­
ments fell from 5 11 in 1981 to 3 0 2  in 1983 (Table 4 . 2 ,  l ine lc ) . The 
decl ine in postdoctoral appointments was far greater than the decl ine 
in Ph . D .  production for the same t ime per iod .  I n  1975 the major ity of 
the psycholog ists on pos tdoctoral appointments wer e  from noncl inical 
f ields . By 1983 , there were more cl inical than noncl inical psycholo­
gists holding postdoctoral appointments , a reversal of the 1975 
pattern .  

In the other behavioral sciences , the number of postdoctoral 
appo intments rose sharply dur ing the 1981-83 per iod while the numbe r 
of new Ph . D . s decl ined . The growth rate for postdoctoral appointments 
was 16 . 7  percent wh ile the number of Ph . D . s  produced dropped by 
2 percent . 

R and D Expenditures (Tables 4. 1 -4.3 and Figure 4.4 ) 

Behav ioral science r esearch and development expendi tures a t  
colleges and un iver s ities decl ined i n  1983 by 2 . 7  percent from the 
19 8 2  level .  Th i s  repr esents a smaller decl ine than the one recorded 
in the pr ev ious year (Table 4 . 1 ,  l ine 2a) . Behav ioral science R and D 
expendi tur es decl ined in the late 1970s  ( from $117 . 2  mill ion in 197 5  
t o  •103 . 0  mill ion • in 1978) , r ose in 1979 , 1980 , and 19 81 , before 
dropping aga in in 1982 and 1983 ( Figure 4 . 4 ) . The 1981 funding level 
( $9 9 . 3  mill ion ) is below the 1975 fund ing level after adj usting for 
inflation . 

Research and development expend itures for psychology show l ittle 
change between 1982  and 1983  (Table 4 . 2 ,  l ine 2a ) . The $6 3 . 6  mill ion 
( in constant  1972 dollar s )  tha t univer s i t ies spent on psychology R and 

D in 198 3 is j us t  $ . 5  mill ion above the 1975 level . Wh ile ther e  wer e  
some fluctuations dur ing the interven ing years ,  the growth rate from 
197 5  to 198 3  was 0 . 1  percent . 

R and D expendi tures in soc iology have decl ined dur ing the same 
pe= iod . FUnd ing decl ined from $38 . 3  mill ion in 1981 to $3 5 . 6  mill ion 
in 1983 , a loss of 7 . 1  percen t .  The 1 9 8 3  R and D f igur e is well below 
the $54 . 0  million repor ted in 197 5  (Table 4 . 3 ,  l ine 2a ) . Soc iology 
R and D expendi tures decl ined in 1976 · and 1977 , rose in 1979 and 1980 , 
and then decl ined aga in (1981  through 198 3 ) . OVer the entire per iod 
the average annual decline in funding was 5 . 1 percent.  

Employment Sectors (Tables 4. 1 -4.3 ) 

For the total behav ioral sc ience population ( r egardless of field ) , 
the number of Ph . D . s increased dur ing 1983  in every employmen t sector 
except nonprof i t  corporations (Table 4 . 1 ,  l ines 3a-i ) . The largest 
g a ins over 198 1 wer e  in self-employment (up 14 . 9  percent )  and bus ines s 

1These and all other R and D expendi ture f igures refer to constant 
1972 dollar s .  
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FIGURE 4.4 Behavioral science R and D expenditures in colleges and universities, 

1964-83 ( 1 972 $, millions). See Appendix Tables C l 8 -C2 1 .  

employment ( up 10 . 7  percent) . Unemployment also grew i n  1983 (but 
here the percentag e chang e f igures ar e mislead ing because of the smal l 
number s of unemployed per sons ) .  Academic employment of behav ioral 
scientists ros e  2 . 7  percent in 198 3 . These changes are cont inuation s 
of longer trends observable s ince 1975 . The only major shift in 
behav ioral  sc ience employmen t patterns is the decreased level of  
employment in nonprof it  corporations . Th is reverses a longer term 
pattern of expand ing employment in th i s  sector . 

Some impor tant var iations were found when the behav ioral science 
Ph . D .  populat ion is d isaggregated . Noncl inical psycholog ists had 
increased employment in hospitals and bus inesses in 1983 , continuing 
tr ends tha t have been present s ince the 1970 s ( Table 4 . 2 ,  l ines 
3 a-3 i ) . Employment in nonprof i t  corporations increased in 1983 . 
Academic employmen t of noncl inical psycholog ists showed a smal l 
decrease from the 1981 level . · S ince 1975 , the growth rate for 
academic employmen t  has been 1 . 7  percent . Unemployment among 
noncl in ical psycholog ists also rose in 1983 . 

For cl inical psycholog ists , the larges t ga ins in 19 8 3  wer e in the 
self-employed category . The number of clin ical psycholog ists repor ting 
self-employment ros e 13 . 0  percent above the 1981 level (Table 4 . 2 , 
l inea 3 j -3r ) . The next larges t ga ins (10 . 7  percent)  wer e for •other • 
employment , the category tha t  includes postdoctoral appo intments . 
Ga ins in  self-employmen t  and •other • employment followed long-term 
employmen t trends for cl inical psycholog ists . In 1983 ther e was a 
r eduction in the number of c lin ical psycholog ists unemployed and 
seek ing wor k . Employmen t i n  bus inesses showed smaller growth in 19 8 3  
( 6 . 8  percent)  than had been the case in the per iod from 1975 to 19 8 1 .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .
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In the other behavioral sciences , employment in hospi tals , 
bus inesses , and self-employment continued to grow in 1983 , but at a 
much h igher rate than befor e (Table 4 . 3 ,  l ines 3a-3i ) .  Academic 
employment also r ose for this group at  a level sl ightly greater than 
the averag e  growth rate for the 1975 to 1983 per iod . Fewer persons 
were employed by government and nonprof i t  corporations and ( l ike 
nonclinical psycholog ists ) unemployment rose in 1983 for other 
behav ioral scientis ts . S imilar trends are repor ted by Huber (198 5 ) , 
who examined the employment patterns of sociolog is t separately from 
those of other behavioral scientists . 

S ince 1973 there has been only sl ight growth in the academic 
employment of behavioral scientists . Areas of rapid growth have been 
in the nonacademic sector s . The chang ing employment distr ibution of 
behav ioral scien tis ts ( favor ing c l in ical and other nonacademic 
set t ings ) may have impor tant impl ications for the futur e of behav iora l 
science r esearch . Psycholog ists in human service settings devote a 
much smaller por tion of the i r  time to research than do psycholog ists 
in academic settings ( Pion and L ipsey , 1984) . The sh ifting employment 
picture has had a subsequent effec t  on academic depar tments . Pion and 
L ipsey r epor t that the percen tage of •academic • programs in psychology 
has decreased wh ile the percentage of clinical and counsel ing programs 
baa increased . 

The Behavioral Ph.D. Faculty/Student Ratio 

In the biomedical and cl inical f ields , faculty/s tuden t ratios hav e 
had a s trong pos itive cor relation· with R and D expend i tures , but no 
such relationshi p  can be found for the behav ioral sciences--faculty/ 
s tudent r atios have continued to r ise wh ile R and D expenditures and 
enrollments have decl ined (Figure 4 . 5 ) . 

In i ta 1983 r epor t ,  the committee speculated on the reasons for 
thes e  apparently conflicting tr ends . Sever al poss ib ilities wer e 
cons idered--enr ichment of facul ty by Ph .D. s ,  graduate enrollmen t 
trends , increas ing par t-time employment ,  and inaccurate enrollment 
e s t ima tes . Ev idence has accumulated on each of these considerations , 
and we are now in a better pos i t ion to assess the s ignif icance of each 
of these potential factors .  

Par t-time Employment 

Par t-time academic employment of behavioral science Ph . D . s  has 
been increas ing much mor e rapidly than full-time employmen t s ince 
1973 . However ,  i t  s t ill consti tu tes only a very minor por tion of 
total employment and does not seem to be an impor tant factor in the 
g rowth of Ph .D.  faculty . 
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Academically Employed Behavior al Sc ience Ph . D . s 

1 973 
19 83  

Total 

19 , 928 
29 , 776 

Pull-time 

19 , 220 
28 , 09 1  

SOURCE : Appendix Table Cl7 . 
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FIGURE 4.5 Behavioral science Ph.D. faculty/student ratio, 1 964-8 1 .  
See Appendix Table C1 6. 
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Accuracy of Enrollment Estimate s 

The argument that the committee ' s  data on behav ioral science 
major s  unde� estimates the behav ioral science undergraduate course 
enrollment was d iscussed ear l ier . From the examination of enrollment 
data for 1984 , it appear s tha t the use of data on maj or s  as an 
approxima tion for enrollments does not underes timate the share of the 
undergraduate teach ing load attr ibuted to the behav ioral sc iences . 

Enr ichment 

As the number of behav ior al scientists employed by colleges and 
un ivers i ties has expanded ove r the pas t 2 0  years , an increas ing 
propor tion of them have been Ph . D . s .  Th is process i s  known as 
enr ichment .  I t  occur s a s  Ph . D . s  replace non-Ph . D. s on the faculty , o r  
as  non-Ph . D .  facul ty member s r ece ive Ph . D .  degrees . Much o f  the 
increase of Ph . D . s · on behavioral sc ience faculties in recent years can 
be expla ined by this process . In  1966 only 5 7  percent of the 
academically employed behavioral scientists had Ph . D . s r  by 198 3 ,  the 
f igure had r isen to  7 9  percent ( Table 4 . 5 ) . More impor tantly , the 
Ph . D .  component has cont inued to increase s ince 1977 even though tota l 
academic employment of behav ioral scientis ts has declined . 

Enr ichment is  l ikely to have had i ts greates t impact at colleges 
and un iver s i ties without doctoral programs . Doctorate-granting 
un iver s i t ie s  have had a high percentage of Ph . D . s  on the i r  faculty fo r 
s everal decades . However ,  some of the increase in the propor tion of 
Ph . D .  faculty could be due to changes in the timing of entr y into the 
academic labor mar ket.  Dur ing the per iod of r apidly r is ing behavioral 
science enrollments ,  young scholar s frequently took faculty pos itions 
without hav ing completed the ir d isser tation . Data from the Doctorate 
Records File indicate that  24 . 1  percen t of the new behavioral science 
Ph . D. s  in 1972 had been employed on college or univers i ty faculties 
dur ing the year pr ior to rece ipt of the i r  doctorate degree . As they 
f inished the ir degrees , the number of Ph . D. faculty member s  rose . 
With the pass ing of the per iod of high enrollments and the onse t of a 
much more competitive mar ket , the employment of scholar s without 
comple ted degrees became stead ily less common . Only 10 . 2  percent o f  
the 1982 behavioral science Ph . D .  recipients repor ted faculty 
employment in the year pr ior to the receipt of the ir  doc torate . Th i s 
would also s erve to increase the propor tion of facul ty members with 
Ph . D . s .  

Graduate Enrollment Trends 

Behav ioral science graduate enrollments have only recen tly begun 
to decline af ter growing stead ily throughou t the 1970s . The table 
below shows that the graduate component has almos t doubled in s ize 
relative to total behavioral sc ience enrollments s ince 197 0 . 
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Behavioral Science Enrollments 

1970  
1 9 7 5  
19 8 0  
19 8 1  

Total 
behav ioral 
Enrollments 

6 3 7 , 00 0  
723 , 000 
6 4 5 , 00 0  
6 48 , 000 

Graduate 
Behavioral 
Enrollments 

-...:•:...-. ' of Total 

36 , 500 
5 5 , 400  
6 4 , 20 0  
6 5 , 200  

5 . 7  
7 . 7  

10 . 0 
10 . 1  

TABLE 4.5 Beha,·ioral Scientists Employed in Colleges and Universities, 1961-83 

Fllc8l Total- Ph.D.st Non-Ph.D.� 

Year N � N � N 

1961 13,700 100.0 
1962 Dla 5,339 
1963 Dla Dla 
1964 Dla 8.143 
1965 15,691 100.0 nla 

1966 17� 100.0 9,713 56.5 7,521 
1967 11,916 100.0 Dla Dla 
1968 21,57� 101.0 12,915 59.9 8,659 
1969 24,231 100.0 Dla Dla 
1970 26.180" 108.0 16,175 61 .8 10,005 

1971 ll,llt 100.0 Dla Dla 
1972 29,7441 100.0 Dla Dla 
1973 31,359 101.0 19,928 63.1 1 1 ,572 
1974 32,980 100.0 Dla Dla 
1975 35,883 108.0 23,624 65.9 12,252 

1976 38,121 100.0 Dla Dla 
1m 39,237 108.0 25.512 65.2 13,655 
1971 39,159 108.0 Dla Dla 
1979 38.� 108.0 26,896 69.9 1 1 ,562 
1910 37,751 100.0 Dla Dla 

1981 38,074 100.0 28,235 74.5 9,839 
1911 38.335 100.0 ala Dla 
1983 37,875 100.0 29,776 78.6 8,099 

• lachadn JIIYchcllclslsb and IOCioloPts only. 
• ladudts JIIYChoJoPU, IOdoloafsts, antbropolopltl, and speecb patbololisU/alldJoloilsts. 
� Oblalaed by subtracdna aumber or Ph.D.s tram total bebavlonl ldeadsts employed Ia coiJeps and ualvrrsitJa. 
� latrrpolaled. 
SOL'RCES: NRC (1973-84); NSF (1965-14). 

� 

43.5 

40.1 

38.2 

36.9 

34.1 

34.8 

30.1 

25.5 

21 .4 
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S ince graduate educat ion traditionally puts greater demands on 
Ph . D. faculty member s than does undergraduate education , it seems 
reasonable to conclude tha t the relative growth of graduate 
enrollments has helped to ma inta in the growth of behav ioral science 
Ph . D .  faculty . 

The best explanation for the s teady growth in behavioral sc ience 
Ph . D . s employed a t  colleges and univers i t ies is tha t i t  ia due ma inly 
to the enr ichment process . The g rowing importance of gradua te 
educat ion in the behavioral sciences , and its mor e intens ive demand s 
on faculty t ime , can also be seen as a contr ibuting factor . 

THE MARKET OUTLOOK 

Projections of Academic Demand for Behavioral Ph. D.s 

The number of behav ioral sc ience Ph . D . s  employed in the academic 
s ector from 196 2 to 1983 forms a typical growth pattern--rapidly 
increas ing in the early stages and slowly increas ing in the later one s 
( Figure 4 . 6 ) . To obta in proj ections of academic demand , a Gomper tz­

type curve has been f i tted to the time ser ies from 196 2 to 1983 , and 
extr apolated to 1990 as shown in F igure 4 . 6 .  Th is prov ides es tima tes 
of the s ize of the Ph . D .  faculty in 1990 from which we can estimate 
the average annual demand due to expans ion of faculty . The 9 5  percent 
confidence l imits are used as the upper and lower bounds on this 
estima te . 

35 
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-
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1 - 25 
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j ... 20 

Cl ..... ,... 
Cl 1 5  t w 
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0 
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F I SCAL YEAR 
FIGURE 4.6 Behavioral science Ph.D.s employed in colleges and universities, 1 962-83 . Solid 
line represents a growth curve of the form:  Y • (K·C)exp(-e•·b t) + C fitted to the data for 
1 962-83. Parameters derived from these 1 1  observations are: K • 35 ,000: C • 2,500;  
a • 1 .733 1 4 ;  b • 0. 1 2466; Rl • 0.997. Curve has an inflection point at  1 968. Broken lines 
represent 95% confidence limits on the estimated curve. See Appendix Table C 1 2 .  
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Add i tional demand i s  generated by attr ition due to death , re tir e­
men t ,  f ield-swi tching , and j ob changes . Estimates for these attr i tion 
rates are der ived from the Nationa l Research Council ' s  bienn ia l Survey 
of Doctor ate Recipients and are shown in Table 4 . 6 .  Because of 
expected increases in the age d istr ibution of academically employed 
behav ioral Ph . D. a  in the next few year s (Append ix Table C24 ) , we 
expec t faculty attr ition rates to increase . Prev iously we have 
assumed a 1 percent per year attr ition rate due to death and 
retiremen t through 198 8 . For proj ections to 199 0 , we use an attr i tion 
r ate of 1 . 5  percent per year for death and retirement , and 3 . 5 percent 
per  year (tO . S  percen t )  for other causes as suggested by the data i n  
Table 4 . 6 .  The calculations a r e  shown i n  Table 4 . 7 .  

TABLE 4.6 Inflows and Outflows f'rom Academic Employment for Beha,ioral Science Ph.D.s, 

1981-83 
I. .4 l'miP A1111ul Aarilio11 from ACfllltlllit Emplo,,_lll i11 tilt Btarillrtll Stw��t�s JHJ-83 

1. Tocal behavioral science Pb.D.s employed Ia academia in 1981: l8.235 
2. LeaYIDa K8dmlic employment in the behaYionl sciences ada yur to: 

a. DCIIUICIICiemJc Melon 
b. pastdoctonl 8ppointllllllts 
e. clatb 8lld retirement 
d. unemployed 
e. local attrition 

N 

175 
53 

331 
205 

1 ,471 

D. .4 NNp A1111ul Acetsliolll to Acatkmit EmploJmtru ill tilt Bturionll Sm11t11 JHJ-83 
1. Toa.l bthaYionl ldence Pb.D.s employed in 8C:8demla in 1983: 29,776 
2. Eatertq K8dank t111ploJmeat in tile behaYionl scieDCel acb year tr.a: 

a. IIOIUIC:ademk Melon 
b. postdodonl appolatmeats 
e. 1llltllllllo1ed 
d. Ph.D. ndplellts 1911-12-
e. otber hldlt 
r. toca1 aaaual acceu1oas 

N 

601 
107 
151 

1,164 
lit 

l,lO 

m. Bllllllldlrr: 1981 ac:adtlllk employmeat - attr1t1oa + aea111oa1 • 1983 K8dank 1111ploymeat 
21,235 - 2(1 ,471)  + 2(2,242} • 29,777� 

Ill- of Aeademk 
Employment 

3. 1 
0.2 
1 .2 
0.7 
5.2 

.. of Toa.l 
Acceulons 

26.8 
4.1 
6.7 

51 .9 

..!:! 
100.0 

• Sued aa postdodonl piau of Ph.D. ndpients, It Is estbnated that 15.,. of tbele new Ph.D. cohorts took a postdodonl 

appobltllllllt before taklaa an aadeJak: ......-. 
t n..e IDdiYiduals wen all aademk:ally 1111ployed in 1911 8lld 1983. The auaaber lbcnra npresents the Del awnber mtmina 
,... aoabehaYionl to beha.tonl hldl. 
' Does DOt aaree wltb Uae 0.1 beause of i'OIIIICIIaa. 

SOlJRCES: National Resan:h Coaadl (195�85, 1973-84) • 

.. 
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TABLE 4.7 Projected Gro"1h in Behavioral Science Ph.D. Faculty, 198�9011 

I 0 m 
Hiab Estimate Middle Estimate Low Estimate 

Exprc:trd size or behavioral sdrncr Pb.D. 
faculty (F) Ia 1990 

Annual p-owtb ntr In F from 1983 to 1990 

Avrrap anaual lacremrnt dur to faculty 

npaDiioD 
Annual rrplacrmrnt nrrds dar to: 

death and rrtirrmrnt• 
Olbrr attritlont 

Exprc:trd DUmber or acadrmk positions to 
brcomr available annually ror beha\ioral 

32,930 
l.4S �  

450 

470 
1 .250 

32,740 32.530 
1 .36'* 1 .26� 

4lO 390 

470 4'10 
1 ,090 930 

ldrnce Ph.D.s 2,170 1 ,980 1 ,'790 

• Faculty Ia this table Is drftnrd as all academically rmployrd Pb.D.s, rxdudJDa postdoctoral appolaters, rrprdlrss or trnun 
statu. Tbne projrc:tloas an based oa tbr follo"Minl nlatloasblp: 

(fh • (3%,500)rxp(-el.7lJJ..O.OU466l) + 2,500, wbrn F • slzr or behavioral raculty In year t. Srr Appendh Tablr CU. 
• Based oa an rstimatrd annual rrplacrmrnt ntr or 1 .5� dur to drath and ndnmrat. 
� Based oa bJab, middle, and lo" attrition ntrs or 4'*,  3.5._ , and 3'*,  respectivrly. 

The best estimate of behavior al science Ph . D .  faculty s ize in 1990 
is  32 , 74 0 , an increase of 420  pos i t ions per year from the 1983 leve l  
of 2 9 , 780 . Attr ition due to dea th and retirement would add 470  
pos itions , and other attr ition would add another 1 , 09 0 .  Total annua l 
demand expected under these assumptions is 1 , 980  pos itions . An upper 
bound 2 , 170 is der ived from us ing attr ition rates of 4 . 0  percent per 
year for • other causes . •  A lower bound of 1 , 790 is  computed us ing an 
attr i tion rate of 3 . 0  percent per year for •other causes . •  

ESTIMATING PREDOCTORAL AND POSTDOCTORAL SUPPORT LEVELS 
UNDER NRSA PROGRAMS 

The next s tep in our quantitative analys is of the mar ket is to 
attempt to translate the projections of  academic demand into 
r ecommended levels of postdoctoral tr aining under NRSA programs . Th is 
step r equ ires cer tain addit ional assumpt ions abou t how the system has 
f unctioned in r ecent years with r egard to postdoctoral training and 
i ts sources of suppor t .  
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Postdoctoral Training Levels 

The features of the postdoctoral train ing sys tem which must be 
cons idered in add i t ion to the proj ections of faculty growth and 
a ttr ition are shown in Table 4 . 8  and are descr ibed as follows : 

1 )  The number of access ions to academic pos i tions who have 
(or should have ) pos tdoctoral research training , ( l ine 2 ) .  

We estimate tha t  2 0  percent of all vacancies will be f illed 
by former postdoctoral tra inees . In the best-guess case , 
th is  numbe r is estimated to be abou t 4 0 0 . 

TABLE 4.8 Estimated !'�lumber or Beha,·ioral Science Postdoctoral Trainees Needed to Meet 
Expected Academic Demand Through 1990 Under Various Conditions 

1. Academic demand Cor bth8\'ioral sclenct Ph.D.s-annual 
anraae: 

a. due to npanslon or faculty 
b. dat to death aad � 
c. dat to OCber a� 

2. Total viiCIIncin ftlltd by indhiduals •ith postdoctoral 
resurch trainina-annual averaae:� 

3. Sizt or btha,ioral ldeact postdoctoral pool-annual 
a, ..... 

Size ateded to mtt1 academic demand assumlna a 2·yr. 
tn1a1na period aad portion or tra1ntt1 seekiaa 
IIC8dtndc .... dons Is: 
a. 60c:i 
b. 701Jlo 

4. Aanal aambtr or bthaYioral ldtnce postdoctoral tnlat11 
to bt supported aader SRSA .,...,.,._: 
a. 11 40'W or pool II supported under NRSA 
b. II 501Jlo or pool Is supported under NRSA 
e. 11 601Jlo or pool II supported under NRSA 

ProJected 1983-90 

llilb 
Estimate 

!:!!! 
450 
410 

1 ,250 

� 

1 ,430 
1 .230 

490-570 
62�720 
740-860 

Middle 
Estimate 

1 ,980 

420 
470 

1 ,090 

!!!! 

1 ,330 
1 , 140 

�530 
571-670 
680-800 

Low 
Estimate 

!.:!!!! 
390 
470 
tJO 

� 

1 ,200 
1 ,030 

.&ICI-480 
521-600 

62�720 

• AIIHiel annual attridoa rate due to dnlb aad rednment or J.51Jlo. 

Annual 
Avenp 
1981-13 

� 
770 
338 

1 ,133 

1 1�2854 

1 ,005 

365 (1981-121 

• "-t IIIah. middle, aad knr annual attrition ntts due to other callltS or .alii , 3.5 .. , aad 31ii . nspectlvtly. 
' AsluJnts that 201ii or all vacancies wW bt ftlltd by ladh'lduals with poltdoetoral research tralnlna ln the bthavionl sciences. 
� A11ua1e1 that JS!ii or tbt 1981-82 Ph.D. cohorts took a poltdoetoral appotatment before takJna an academic position. Set 
Table 4.6. 

SOl''RCES: Tables 4.6 aad 4.7. 
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2 )  The appropr iate length o f  the postdoctoral research tra ining 
per iod and the propor tion of  trainees who aspire to research 
c areers ( line 3 ) . I f  the appropr iate leng th is 2 years ,  then 
the pool s ize needed to produce 400  tra ined sc ient ists each 
year would be 8 0 0 . I f  only 6 0  percent of the trainees seek 
academic appointments after  completing the i r  train ing , then 
the necessary pool s ize must be 1 , 33 0 . 

3 ) The proportion of suppor t of the total pool of  behaviora l 
science postdoctoral appointments that should be provided by 
the federal government ( l ine 4 ) . We are assuming a range 
between 4 0  and 6 0  percen t .  The resul ting range of NRSA 
postdoctoral tra inees is between 410 under the lowes t se t o f  
a ssumptions , and 8 6 0  under the highest set . The bes t-
guess assumptions yield a range of 4 6 0-80 0 postdoctora l  
tra inees in the behavior al sciences . 

Predoctoral Training Levels 

Th is analys is of the train ing sys tem may also be extended to 
graduate education in the behav ioral sciences and the level o f 
predoctor al support under NRSA programs . The s ize of the postdoctoral 
pool needed to satisfy academic demand under specified cond it ions was 
computed in Table 4 . 8 ( l ine 3 )  to be between 1 , 140 and 1 , 33 0  in the 
beat-guess case . Th i s  becomes the bas is for estimating NRSA 
pr edoctoral s upport levels as shown in Table 4 . 9 .  

I f  the training system requ ires a postdoctoral appo intmen t of two 
years duration , then between 5 7 0  and 6 6 5  pos tdoctoral trainees would 
be expected to leave the pool each year ( Table 4 . 9 ,  l ine 2 ) . To 
ma in ta in a s table system , the number of Ph . D . s enter ing the 
postdoctoral pool each year would have to equal the attr ition . And i f  
the number o f  Ph . D . a who seek postdoctoral appointments i s  between 14 
and 16 percen t of each cohort ,  then the annual Ph . D .  production rate 
must be between 3 , 56 0  and 4 , 750  ( l ine 3 ) . 

The ratio o f  Ph . D . s g ranted to graduate enrollments in behav iora l 
f ields has var ied in a narrow r ange between 6 and 8 percent s ince 
196 0 .  I f  th is  ratio holds for the next few years , graduate 
enrollments would have to be between 4 4 , 50 0  and 79 , 20 0  ( l ine 4 ) . 

The percentage o f  graduate enrollments that rece ives predoctora l 
s uppor t from NRSA programs is small--currently around 1 percent . TO 
ma intain the sys tem a t  th is  level , 4 5 0  to 790  predoctoral tra inees in  
the behavioral s ciences would be needed each year ( l ine 5 ) . 
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TABLE 4.9 Estimated Number of Behavioral Science Predoctoral Trainees to be Supported 
Under NRSA Programs 

I. Esdmated number or postdoctoral trainees 
aeeded to utlsly demaad under the 
coaualttet's most Ukely estimate (l'rom 
Table 4.8) 

2. Annual anritlon from postdoctoral pool II' 
anrap lenatb or appoiatment Is 2 yean 

3. Sumber or Ph.D.s aeeded each year to 
maintain postdoctoral pool lenl II' 
percentqe or Ph.D.s seekina a 
postdoctoral appointment Is: 

a. 14'ifr 
b. 16'ifr 

4. Averaae puate enrollment aeeded to 
produce the required number or Pb.D.s if 
annual completion rate Is:• 

a. 6'ifr 
b. Ill 

5. Annual number or �RSA predoctoral 
traineeships needed if t'ifr or araduate 
students are supported under SRSA 
proarams 

Projected 
1983-90 

1 , 140-1,330 

4,07&-4,750 
3.�.160 

59�79,200 
44�59,400 

45�790 

Actual 
1983 

1 ,039 

520 

4,318 

63,500 

516 ( 19821 

• The completion nte is defined here u the ntio or Ph.D.s awarded to gnduate enrollments in a given year. This ratio hu 
, .. ried in a narrow nnge aenerally between 0.06 and 0.08 since 1960. See Appendix Tables Cl and CJO. 

SOURCES: Table 4. 7, Appeacllx Tables Cl and CIO. 

SUMMARY 

Apar t from nonclinical psychology , in wh ich there has been a small 
reduction , behavioral sc ience Ph . D .  faculty size has continued to 
increase throughout the 1970s and early 1980 s .  Th is i s  not due to a 
general increase in faculty s ize--total behavioral sc ience faculty 
( includ ing non-Ph . D . s )  leveled off around 1977--but to an increase in 

the Ph . D .  por tion at the expense of those without doctorate degrees . 
The percentage of  behav ioral science faculty with doctorate degrees 
increased from 57 percent in 196 6 to 79 percent in 198 3 . 

Proj ections to 1990 indicate that th is growth in Ph . D .  faculty 
positions will cont inue , bu t at  a slower pace . Judg ing from the ag e 
d istr ibution of the facul ty , attr ition due to dea th ,  retirement,  and 
other reasons is  expected to accelerate toward the end of th is 
decade . A por tion of the vacancies created by expans ion and 
replacement should be filled by behav ior al scient ists with some 
postdoctoral train ing exper ience . The fraction of faculty access ions 
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with such exper ience is curr ently small , but the committee ha s 
r ecommended that i t  be increased . I f  we assume that 2 0  percent of 
newly hired behavioral science faculty member s  should have post ­
doctor al training , then the appropr iate level of NRSA pos tdoctoral 
tra in ing in the behavior al sciences for the 1988-90 per iod should be 
in  the r ange of 4 60-800  tr ainees and fellows annually . The commi ttee ' s  
las t recommendations for postdoctoral training in the behav ior al 
sciences were for 4 4 0  trainees in 1985 , r is ing to 5 4 0  in 1987 . 

Similarly , to ma intain the cur ren t  structure of the system , a 
n umber of  pr edoctoral awards should be prov ided . cur rently in  the 
behavioral sc ience f ields about 1 percent of graduate students rece iv e 
s uppor t  from NRSA programs . I f the system i s  ma inta ined a t  th is 
level , 4 50-7 9 0  predoctoral training awards should be made available 
annually dur ing the per iod 19 88-199 0 .  
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s. Health Services Research 
Abstract 

Health services researchers have contributed t o 
the understanding of factors affecting the effecti ve­
ness of health care , including methodological advances 
in the measurement of health status and in the 

conceptual underpinnings of cost-benefi t and cos t ­
e ffectiven�ss anal ysis . These efforts at quanti fica ­
tion are relevant to the problems of constraining th e  
rapi d growth o f  health care costs an d  assessing the 
consequences of new forms of heal th care delivery . 

Support for heal th services research comes from 
diverse private , as wel l  as government , sources . 

Phi l anthropic foundations have been a major source 
since tb e 1 920s when the Commi ttee on the Costs of 
Medical Care conducted studies of the incidence of 
disease , famil y expendi tures for heal th services , 
incomes of physicians ,  and facili ties for the 
provision of health services . Foundations wi th ma ;or 

h ealth activi ties such as Robert Wood Johnson , Kai · �r 
Family , Kellogg , and Hartford continue to provide 
s upport for the field . Research activities also a. ·� 

supported by professional societies and private 
business . Federal support of health services research 

bas i ts principal focus in the National Center for 

Heal th Services Research and Health Care Technology 
Assessment , the Office of Research and Demonstrations 
of the Health Care Financing Administration , and the 

Veterans Administration . However , research programs 
and projects whose substance is health services 

research , bu t that are not identified as such , occur 
in NIH, the Department of Defense , and elsewhere in 
the federa l government .  State agencies for heal th an d  

social services use the methodologies o f  h ealth 

services research or contract wi th consul tants and 
uni versity -based researchers to evaluate health care 

practices wi thin their jurisdiction . Efforts are 

n eeded to obtain systematic information on al l  publi c  

and private funds supporting heal th services 

research . Total federal expenditures were estimated 
to be �183 mil lion in 1985 ; these expendi tures are 
increasin g but remain small relative to federal 
expendi tures for biomedical R and D .  

l O S  
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Unl ike the behavioral , biomedical , and clinical 

s ciences , data are not available tbat permi t the commi ttee 
to make quanti tative estimates of tbe current suppl y of 
h ealth services research personnel nor that support 
projection s  of future suppl y  or demand . A lllflch better base 
of knowledge i s  needed on the training, employment , and 

research activi ties of health services researchers , and on 

the funding of health services research. . 

DEFINITION AND EXAMPLES OF CURRENT HEALTH SERVICES RESEARCH 

Health services research is a field of inqu iry that addresses the 
s tr ucture and funct ioning of the health care del ivery sys tem . I t is  
not a discipl ine in the sens e of  biochemistry or  psychology , bu t rathe r 
a problem area in wh ich are applied the theor ies and methods of the 
social  and behavioral sciences , epidemiology , economics , biostat is tics , 
and operations r esearch . Some health services research is d irectly 
relevan t to the evaluat ion of health programs and the development of 
health pol icy . Other r esearch is  focused on technology assessment or 
mor e theoretical studies address ing such issues as the optima l 
organ ization of health care delivery systems . Still other r esearch 
has the aim of  developing and improv ing data and me thods for s tudying 
health services del ivery . 

Investigators in th is f ield employ a var iety of r esearch methods . 
Depending on the d iscipl inary background of the investigator and the 
a ims of the research , a proj ect might utilize , e . g . , case analysis  and 
r andomized tr ials (med ic ine ) , interv iews or quest ionnair e surveys 
( soc ial sc iences ) ,  observat ion s tudies ( anthropology ) ,  empir ical 

test ing of theoretical models (economics ) ,  or exper imental or quas i ­
exper imental s tudies (behav ior al sciences ) .  Analytic techn iques are 
dr awn from b iostat is tics , epidemiology , econometr ics , and statistics . 
Heal th service s  r esearcher s also have developed r esearch methods , of 
which health status measures (d iscussed below ) cons titutes an 
impor tant example , and have made s ign if icant contr ibut ions to the 
development of cost-benef i t  and cost-effect ivenes s  analys is . 

Health services r esearchers examine the influence of health care 
organization , methods of del ivery ,  and health car e f inanc ing on the 
qual i ty ,  cos ts , and access ibility of health services . They also 
examine the development and deployment of  health manpower . Ultimately 
their  concern i s  with problems involved in the f inancing and prov is ion 
o f  health services and with improv ing the effectiveness of those 
services as measured by improved treatment outcomes . 

such l ines of inqu iry take on spec ial impor tance dur ing per iods o f 
major change in health care . The past two year s have witnessed r apid 
and profound changes such as the institution of prospect ive payments 
for hospital payments by Medicare , the rapid growth of for -prof i t  
health care , the adoption of bus iness-or iented goals b y  many health 
car e provider s ,  and the l imitat ion of Medica id patients ' choices of 
prov iders by some s tates . Major employer s such as General Motor s have 
drastically changed the ir employee health insurance bene f i ts to encour­
age pr udent use of  health car e resources . Physician s  have star ted to 
form Preferred Provider Organizations and to enter other new organiza­
tional ar rangements such as free-stand ing surg ical centers .  These 
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changes have occurred with i n  a context of the continued proli feration 
of medical technology , a g reatly enlarged phys ic ian supply , and the 
increas ing rate of growth in the nat ion ' s  elderly populat ion . 

Inves tigator s in th is f ield have made s ign ificant contr ibutions to 
knowledge abou t the structur e and function of the health sys tem and 
have developed r esearch tools to assess its effectiveness .  over the 
pas t 20  year s , for example , substantial progress has been made in the 
developmen t of measures and indices of health status . 1 Investigators 
gator s have developed aggregate indexes based on population mor tal i ty 
and morbid ity . They also have developed measures that comb ine 
morbidi ty and mor tal ity to construct a qual ity-adj usted l i fe 
expectancy . These measures provide the means for mon i tor ing heal th 
s tatus in local , reg ional , or national populations . As an adj unct to 
economic measures such as per capita income or unemployment  rates , 
heal th s tatus measures provide indicator s of population well-be ing . 

Ind iv idua l  health status measures also have been developed . For 
example , Katz and h is colleagues at  the Benj amin Rose Hospi tal 
developed the index of Act iv i ties of Da ily Liv ing (ADL ) , a measur e o f  
patients • functional independence or dependence des igned to study 
results o f  trea tment and prognos is in the elderly and chronically il l  
{ Benj amin Rose Hospi tal S taff , 195 9 ) . More recently , inves tigator s 

have developed measures tha t encompass a much broader range of 
phys ical , social , and psycholog ical functioning {Brook , e t  al . ,  
1979 ) . Even mor e subtle measur es o f  health status are be ing 
introduced with the concept of ind l v idual preferences for spec i f ic 
health s tates or health outcomes ( � . ipscomb , 198 2 ) . Such measures ar e 
essential to the evaluation of hea. �h programs , the assessment of the 
effect iveness of alternative del ivr ry modes , and the analys is of the 
outcomes of  medical pr act ice . Th i� ·  area of research continues to be 
impor tan t as the federal government ,  the states , and the pr ivate 
sector act to constrain the rate of g rowth in heal th care expendi tures 
and new forms of health car e del iver y  emerge that increase the need 
for tools with wh ich to analyze the consequences .  

Health Maintenance Organizations and Health Care Costs 

S ince the 1950 s , heal th services researchers have made extens ive 
study of Health Ma intenance Organizations {HMOs ) 2 to tes t the 

1Th is d iscuss ion draws heav ily on Bergner {198 5 )  and Ware { 1985 ) . 
2The Health Ma intenance Organ ization {HMO) provides a r ange of 

services to a def ined population for a fixed annual or monthly 
payment .  Th is form o f  medical care del ivery , in contras t to 
fee-for-service , conta ins f inanc ial incent ives to per form fewe r 
s ervices and to emphas ize heal th promotion and d isease prevention .  
I ts proponents argue that , because of  these incent ives , the HMO offer s 
the poss ibil ity for substantial cos t savings in health care del ivery 
{Luft , 1978 ) . S ince 1973 , the federal government has encouraged th e 
development of  HMOs with the dual objectives of { a )  r educing costs 
through the widespread enrollmen t of a substantial fraction of th e 
population in prepa id plans and { b) lower ing cos ts more generally by 
competing with conventional  insurers and provider s (Luft , 1985 ) . 
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hypothes is that HMOs offer car e  a t  lower cos t and to identify th e 
sources of cost d ifferences between HMOs and other provider s .  Much of 
th is wor k has found lowe r per capita costs in HMOs than under 
conventional health insurance , al though the evidence is much stronger 
for group-practice BMOs than for independent practice associations 
( IPAs ) 1 ( Luft , 1985 ) . Lower hospital util ization has been shown to 
account for most o f  the difference . Enrollees in group practice BMOs 
have hospi tal util izat ion rates ( days/1 , 0 0 0 ) abou t 3 0  percent les s 
than those of  compar ison groups . The lower rates are due to fewer 
admiss ions r athe r than shor ter leng ths of s tay ( Luft , 197 8 , p .  133 9 )  • 

However , the pos s ibil ity that health ier indiv iduals choose HMOs could 
not be ruled ou t on the bas is  of these nonexper imental s tud ies . Th i s  
i ssue of self-selection has been addressed i n  two s tud ies . A 1976 
study compared the costs of provid ing services to member s of a St . 
Louis HMO and a matched group who r ece ived care under fee-for-service 
and found s imilar rates of surg ical util ization , s ignif icantly lower 
r ates o f  non-surg ical and overall utilization , and much h igher r ates 
of ambulatory util ization in the HMO member s  ( Perkoff , 1976 ) . Mor e 
r ecently , investigators at the Rand Corporation compared utilization 
among per sons in Seattle who wer e  randomly ass igned to one of three  
health plans : a free fee-for-serv ice plan , a fee-for-s.erv ice plan 
with copayments , and free car e in the Group Health Cooperat ive o f  
P uget Sound (GBC) . A r andom sample o f  voluntar ily-enrolled GBC 
pat ients also was analyzed . The ass igned GBC group had a somewha t 
h igher r ate of hospital utilization than the GBC control g roup ( 4 9  
days per 10 0  compared with 3 8  days per lOO ) J howev•r , imputed annual 
expendi tures per enrollee were very s imilar for these two groups 
(Manning , e t  al . , 1984 ) . Whe ther ass igned or voluntary , GHC enrollee s 
had a rate of hospi tal admiss ions that was 4 0  percen t less than the 
randomly assigned fee-for -service group . These find ings sugges t tha t 
self-selection has not mar kedly b iased the r esults of earl ier , 
nonexper imental s tudies and lend suppor t to the group-practice mode l 
HMO as a lower-cost alternative to traditional methods of heal th care 
del ivery .  

Health Status and Medical Care Utilization 

Expend itures for health care have grown enormously ove r the pas t 
2 0  year s .  Between 196 5 and 198 3 , current dollar expenditures grew 
almos t tenfold . Adj usting for inflation , they more than doubled . 
s ince the 1970s Victor Fuchs and other s have called into question 
whether th is increase has translated into bette r  health for the 
Amer ican people .  Not only have mor tal ity and morbid i ty rates appeared 
not to be declining commensurate with the growth in national health 
care expenditures , but age-speci f ic mor tal i ty rates in th is country 
have compared unfavorably with other developed countr ies with lower 
per capi ta health expenditures . A maj or theme of Fuchs ' book � 

1I n  an I PA ,  a phys ician group i s  pa id on a capitation bas is , but 

ind iv idual phys ic ians are pa id fee-for-service . 
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Shall Live was that--except for the very poor--•life-style • factor s 
s uch as d iet , exercise , smok ing , and automobile dr iving were the major 
determinants of health and tha t therefore the marg inal bene f i t  from an 
addi tional dollar spent on heal th care was very small ( Fuchs , 1974 ) . 

Investigations in the f ield of health services research have 
a ttempted to estimate sta tistically the relative contr ibutions to 
health status made by heal th car e ana other factors . This  issue is  o f 
g reat impor tance to pol icy del iberations because there is a range of 
strateg ies ava ilable for improv ing health--e .g . , increas ing the 
availab i l i ty and access ibil ity of health services , encouraging 
health-enhancing behaviors (or d iscourag ing health-detract ing 
behav ior s ) , improv ing environmental qual ity , ana increas ing j ob 
safety--and resources are constrained . In a 196 9 s tudy us ing state 
data , r esearchers found that a 1 percent increase in med ical care 
expendi tures per capita was assoc ia ted with a small ( 0 . 1  percent ) 
decrease in age-sex-adj usted mor tali ty for wh ites (Aus ter , e t  al . , 
196 9 ) .  Subsequen t research ( S ilver , 1972 ) also suggested tha t med ica l 
care utilization exercised a negl ig ible effect on mor ta l i ty rates . 
However , a recent major study of small areas found higher health 
expendi tures per capi ta to be associated with s ignif ican tly lower 
mor tal i ty ( Hadley , 198 2 ) . 

� OURCES OF FUNDING FOR HEALTH SERVICES RESEARCH 

Non-government Sources 

Fr om i ts inception in the 1920s , the f ield of health services 
r esearch h ' � rece ived sign i f ican t suppor t from the pr ivate sector . 
E ight ph ilanthropic foundations ' suppor ted the landmark work of the 
Commi ttee on the Coa ts of Medical Care ( 1927-19 32 ) ,  which can be 
cons idered the pr incipal or ig in of health services research in th i s 
country . The wor k of  th is commi ttee included communi ty surveys and 
other f ield stud ies a imed at produc ing a comprehens ive pictur e of the 
incidence of d isease and d isability in the popula tion , family 
expenditures for health services , the numbers and incomes of 
phys icians and other service providers , and exis ting facilities for 
the provis ion of health services . This was the firs t t ime tha t such 
an amb i tious attempt was made to establish a factual base for a broad 
cons ideration of health pol icy (Anderson , 196 7 ,  p .  19 ) . 

Foundations such as the Rober t Wood Johnson Foundation , the Kaiser 
Family Foundation , the Hartford and Kellogg Foundations , continue to 
play an impor tant role in the suppor t of health services research . 
They have funded the wor k of major commiss ions whose wor k has included 
o r ig inal r esearch . They also have suppor ted innovative health care 
programs as well as evaluat ion research to assess the ir  effect iveness .  

'The Carneg ie Corporation , Jos iah Macy , Jr . Foundation , Milbank 
Memor ial Fund , New Yor k Foundat ion ,  Rockefeller Foundation , Julius 
Rosenwald Fund , Russell Sag e Foundat ion , and the Twentieth Century 
Fund . 
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They have funded pioneer ing investigations in med ical car e at un ive r­
s ities and provider organ izations . In 1976 , the contr ibution of  foun­
dations to health service research was estimated at over $26 million . 

Major profess ional associations suppor t heal th services research 
in several ways r they collect , process , and d isseminate data on thei r  
members wh ich then serves a s  a r esource for research by their own 
research staf f member s and by academic investigators . Major example s 
a r e  the Amer ican Medical Assoc iation ' s  Phys ic ian Masterf ile and the 
data on hospital character istics mainta ined by the Amer ican Hospita l 
Assoc iation . Medical specialty societies have under taken research on 
medical car e  qual ity and methods of assess ing med ical care . The 
Amer ican College of surgeons (ACS ) , for example , developed a system 
for evaluat ing hospital surg ical programs as early as 1918 (Plook , 
1 973 , p .  100 ) . More r ecently , the ACS and the Amer ican Surg ical 
Assoc iation join tly conducted a major study of surg ical serv ices an d 
s urg ical manpower in the United States . The well-known SOSSUS s tudy 
documented , among othe r th ings , the large number of non-surgeons 
performing s urgery and the excess ive numbers of phys icians choos ing 
surg ical res idenc ies (ACS and ASA , 197 5 ,  pp .  83-85 ) . In anothe r 
ins tance , the Amer ican College of Radiology , with the suppor t of 
NCHSR , conducted a pioneer ing s tudy ( 1977 ) assess ing the extent to 
wh ich diagnostic r adiolog ic procedures influenced medical 
decis ion-mak ing . 

Industry involvement in heal th services research is increas ing . 
The Blue Cross-Blue Sh ield Assoc iat ion , for example , supports researc h 
on health services util ization and f inancing . Large investor-owned 
health car e  f irms such as the Hospital Corporation of Amer ica ar e 
prov iding f unding for r esearch in health care admin istration . 

Government Sources 

S ign ificant involvement in health services research by the federal 
go�ernment dates from the 1930s . The f ir s t  Health Interview Survey , 
cover ing over 7 00 , 000  households , was conducted by the Publ ic Health 
Service in the winter of 193 5-1936 . Data from th is survey , which 
continues to the present , were used by PBS s taff to study aspects of 
the organ ization , f inanc ing , and evaluation of health services over a 
decade ( Plook , 1973 , p .  103 ) . Several researchers  who served on the 
sta f f  of the Committee on the Coats of Med ical care subsequently 
j o ined the Social Security Adminis tration ' s  Office of Research and 
Statistics (Pox , 1979 , p .  29 ) . 1 This office developed estimates of  
national expenditures for heal th and became the pr incipal locus for 
intramural and extramural research on the economics of health care . 

1Agnes Brewster , I .  s .  Palk , Margaret Klem , and Louis Reed . Th is 
activ ity was f ir s t  headed by Ida c .  Merr iam, the Ass is tant 
Commiss ioner for Research and Statistics . 
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The Na tional Center for Health Services Research and 
Health Care Technology Assessment 

The Nat ional Center for Health Services Research was established 
i n  196 8 w i th  an expl ic i t  manda te to suppor t heal th services research 
and r esearch train ing . ' S ince its inception , the center has 
ma inta ined an extensive program of extramural and intramur al research 
and suppor ted the tr a ining o f  researchers .  Through these programs the 
Center • • • •  seeks to  create new knowledge and better understanding of 
the processes by wh ich health services ar e made ava ilable and how they 
may be prov ided more eff ic iently , more effectively , and at lower cost •  
(NCHSR and HCFA , 1985 ) . NCHSR is the pr imary source of federal 
s uppor t for r esearch on problems r ela ted to the qua l i ty and de l ivery 
of health services . 

Th e  NCHSR extramural program provides suppor t for investigator­
initiated proj ects in health services research conducted at 
univer s ities , nonprof i t  organ izations and ins titutions , and by 
industry . Pr ior ity areas for 1985 include : 

( 1 ) Health promotion and disease prevent ion : heal th 
s tatus measurement , organization , and provider 
s tudies , analys is of public and pr ivate program 
interventions , and method s to incr ease consumer 
k nowledge and change health a ttitudes and behavior . 

( 2 )  Technology assessment :  s tud ie s  o f  the safety , 
e fficacy , e ffect iveness , and cost e ffectiveness of 
spec i f ic technolog ies , development of new me thods for 
evaluating medical technolog ies , and di ffus ion of 
med ical technology . 

( 3 )  The role o f  mar ket forces i n  the del ivery of health 
care : market and indus try structure , expend itur e 
s tudies , s trateg ies to enhance cos t consciousness , and 
product ivity stud ies . 

( 4 )  Pr imary care : development and testing of better 
des igns , measures , and analytic techn iques to improv e 
p r imary care r esearch r evaluation and surve illance 
techn iques to assess the qual ity of care and the 
e ffectiveness of health promotion and disease 
prevent ion efforts , stud ies of the med ica l 
d ecis ion-mak ing process r and systematic evaluations of 
the effectiveness and costs of  clinical care . 

•sect ion 3 04 of the Par tnership for Health Amendments of 196 7 autho­
r ized suppor t for r esearch , exper iments , and demonstrations related to 
the •oevelopment , utilization , quality , organ izat ion , and f inanc ing o f  
s erv ices , fac i l i ties , and r esource s •  ( Sanazaro , 1973 , p .  152 ) . 
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( 5 ) State and local health problems a improv ing data and 
methods for proj ecting the demand for service and 
r elated supply requ irements , and forecasting health 
expendi tures , s tudies to develop and evaluate decis ion 
model s  for allocat ing health car e resources at var iou s  
j ur isdictional levels and among var ious programs i n  a 
cost-ef fective manner , and techn iques to assess and 
proj ect the impact of changes in health expendi tures 
( NCHSR, 1984b) . 

In i ts intramural research program the Center emphas izes four major 
health car e issues . The Hospital Stud ies Program examines how compet i­
t ion , r e imbursement systems , and var ious types of regulation influence 
the use and cos ts of hospi tal �are . The Heal th Services for the Aged 
S tudies Progr am evaluates the impact of different reimbur sement 
approaches on the admiss ion practices and serv ices of nur s ing homes , 
the feas ibility of pr ivate , long- term care insurance , and the con tr ibu­
tion of informal suppor t  systems for the elderly .  The National Health 
Care Expendi tures Study , using information from a large national 
survey , examine s how Amer icans use and pay for health car e services .  
The Health S tatus and Health Promotion Studies Program focuses on 
measur ing the level o f  health and on evaluating strateg ies to modify 
behav ioral practices that have an adver se impact on heal th s ta tus . 

The National Medical Care Expend itur e Survey , conducted in 197 7 ,  
h as prov ided a r ich source o f  data y ielding s ignificant f indings on 
the util ization of health care and how famil ies f inance the i r  health 
care . Th is s urvey included interv iews in approx ima tely 14 , 0 00 
households , complemented by add i tional surveys of phys ic ians and 
health care fac i l i ties providing care to household members dur ing 1977 
and of  employers and insurance compan ies about the i r  insurance 
coverage . On the bas is of data from the survey i t  has been estimated 
that three o f  every 10 dollars spent for health car e are accounted for 
by per sons whose activ ities are l imi ted by chronic conditions , 
although these persona repr esent only 10  percent of the population . 
The Medicare and Medicaid programs pay a large share of the ir heal th 
care costs , includ ing about hal f of  the ir  hospital care (NCHSR , 1984a) . 
These data also have been used to estimate the propor tion of the 
insured populat ion that is under insured , that is , tha t could face 
s igni f icant out-of-pocket expenses over and above their insurance 
coverage .  For approximately f ive percent of the pr ivately insured 
population under age 6 5 ,  expected out-of-pocket expenses could exceed 
three percen t of income (Farley , 1984 ) . These estimates h ighl ight the 
large number of Amer icans who face substantial f inancial r isk because 
they are uninsured for all or par t of a year , or because thei r  health 
i nsurance is not sufficient to cover certa in expenses for which there 
is an apprec i able statistical expectation . 

Center-funded research also has made s igni ficant contr ibutions to 
the knowledge base for the des ign , implementation , and evaluat ion of 
Medicare prospective payment ,  including early suppor t of effor ts by 
Yale r esearcher s to develop d iagnostic groups that ar e homogeneou s 
w i th r espect to hospital resource use and con tinued effor ts to improve 
measures of case mix/case sever ity . Research funded by NCHSR also 
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addresses the effects of DRG-based prospective payment on the qual ity 
o f  care and access to care . 

Annual research appropr iations for the Center have leveled a t  
approximately $ 1 5  mill ion after declin ing for a number of year s (Table  
5 . 1) . In r eal terms , th is r epresents a decline of 6 7  percent s ince 
1976 . A small amoun t is allocated for the suppor t of d issertation 
r esearch . Between 10 and 20 grants of up to 820 , 000  are made annually 
to promis ing s tudents whose d isser tation topics are within Center 
p r ior i ty areas . At present the Center has no other program for 
tra in ing of health services research personnel . 

TABLE 5.1  Annual Research Appropriations for the �ational Center for Health Services 
Research, FY 1976-86 ($ millions) 

1976 
1977 
1978 
1m 
1980 
1981 
1982 
1983 
1984 
1985 
1916 (proposed) 

Research Appropriations 

CIU'I'ellt S 

$26.0 
24.0 
26. 1 
26.1 
22.4 
21.5 
14.3 
14.6 
15.7 
14.8 
14.7 

1972 s 

$19.4 
16.9 
17.2 
15.8 
ll.6 
1 1 .0 

6.9 
6.8 
7.0 
6.4 
n/a 

• From lbe u.s. Bureau or tbe Census. Tbe deflator ror 1985 represeDIS tbe third quarter. 

SOURCE: Nalloul Ceater ror Bealtb 5erYic:es Researcb. 

Health Care Financing Administration (HCF A) 

Implicit G:\"P 
Price Deftatr 
1 1972 • IOCU) 

133.90 
141 .70 
152.05 
165.46 
178.42 
195.14  
206.88 
215.63 
223.43 
232.29 

n/a 

As the agency r espons ible for manag ing Medicare ,  Medica id , the End 
Stage Renal Disease Program ,  profess ional review , and the i r  accompany­
ing s tatis t ical and moni tor ing activ ities , RCFA, through i ts Off ice of 
Research and Demonstrations (ORD) , supports research and demonstrat ion s 
r elated to these respons ib il ities . Research areas include hospital 
payment , phys ic ian payment ,  long-term care , home health care , and 
a l ternative payment sys tems . In addit ion , th is office suppor ts program 
analys is and evaluation , includ ing the development and analys is of 
program data and data from major heal th surveys , r eview of s ta te 
Medicaid programs • management informat ion needs , and the compilation 
a nd dissemination of s ta te health act iv ities (HCFA , 1984 ) . 
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To suppor t and extend the act iv i t ies of BCFA , i t suppor ts two 
health pol icy center s .  The Brande is Un iver s i ty Health Pol icy Research 
Consor tium , which include s the Boston Univers ity School of Medicine , 
the Center for He alth Economics Research , and the Urban Institu te 
conducts a broad array of analytic act iv i t ies and recently has 
a s s i s ted the Off ice of  Research in r espond ing to a Congress ional 
mandate for repor ts on the Med icar e prospective paymen t system ( P . L .  
9 8-21 ) . A second center a t  The Rand Corporation/Univer s i ty of 
Cal i for n ia , Los Angeles , pr imar ily is prov id ing exper t consultation to 
ORD in plann ing , implementing , and evaluating demonstrations and 
exper iments . Th i s  center also is suppor t ing the analytic act ivitie s  
o f  the Off ice o f  Research i n  response to Congress . 

The enactment of prospect ive payment for hospi tal serv ice s 
r epr esen ted a r adical departure from h is tor ical me thods of paying for 
hospi tal care . However , th is  leg islation ( P . L .  98-21 ) was based on 
r esearch , demonstrations , and evaluations over a per iod of more than 
ten year s . Mos t of th i s  pa instak ing wor k was suppor ted by HCFA . In 
the late 1970 ' s  ORD funded the development by researcher s at Yale of 
Diagnosis-Related Groups , a class i fication scheme compr ised of 
s ubgroups of pat ients that have s imilar cl inical a ttr ibutes and 
resource u t iliza t ion pa tterns ( Fetter , et al . , 1980 ) . The algor ithm 
that was developed grouped patien ts in a manne� that min imized 
within-group var iation in length of stay wh ile keeping the number o f  
groups to a manageable level . HCFA also fund� � a demonstration o f  the 
use of per -case paymen t for hospital care undf r Med icare in the s tate 
of New Jer sey us ing DRG '  s to define cases . A: �. general acute care 
hospi tals in the s tate were phased into the d• mons tration , star ting i n 
1 9 8 0 . All hospi tal pa tients in the state and • 11 th ird-par ty payers 
wer e included (HCFA , 1984 ) . Preliminary results from this 
demonstration formed the bas is for a 1982  repor t to Congress on 
prospective payment unde r Med icare tha t led to the adoption of  
prospective payment in 1983 . The ORD budget for research and 
demonstrations was S34 mill ion in 198 5 ( Table 5 . 2 ) , approximatel y 
evenly d iv ided between research and demonstrations . In enacting 
prospect ive payment Congress called for HCFA to conduct stud ies and 
del iver a number of r epor ts on the implementation and effects of this 
major chang e in paymen t for hospital  services , as well  as a repor t on 
the adv is ability and feas ibil i ty of incorporating phys ic ian payments 
into prospective payment . Fulfilling these Congress ional mandates 
currently occupies about 30 to 40 percent of HCFA ' s  research and 
demonstration resources . 

National Institutes of Health 

While NIH does not separately identify grants for health service s 
r esearch , such r esearch activ i ty can be found in a number of 
institutes , pr imar ily in comprehens ive centers  and control programs 
for cancer , d iabetes , arthr i tis , and cardiovascular and pulmonary 
diseases ( IOM , 1979 ) .  The NIH b ienn ially compiles information on 
federal obligations for the conduct of hea l th  research and development 
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TABLE S.l Research and Demonstrations Budget for the Health Care Financing 
Administration, FY 1979-86 ($ millions) 

Bud1et 

Fiscal 
Yar Current S  197:Z s• 

1979 $3%.5 $19.6 
1980 46.8 26.1 
1981 38.9 19.9 
1982 29.5 14.3 
1983 30.0 13.9 
1984 33. 1  14.8 
1985 34.0 14.6 
1986 (proposed) 34.0 n/a 

• Delated by the GSP Price Delator. 1972 = 100.0. See Table 5. 1 .  

SOl'RCE: Of'lke or the Director, Offtce ol Research and Demonstrations. HCFA. 

( biomedical R and D ,  health services R and D ,  and other health-related 
R and D) tha t are repor ted in NIH publ icat ions and to Congress (NI H , 
1 9 83b) . � In developing the information on i ts own heal th serv ices 
research activ i ties , N IH employs a keyword analys is of i ts computer­
based CRISP system . For FY 198 5 ,  NIH obl igations for heal th service s 
r esearch were es timated a t  $ 4 2 . 3  mill ion (Table 5 . 3 ) . Th is amoun t has 
r isen s tead ily s ince 19 79 . 

7The instructions for r epor ting that are prov ided to federal 
agencies employ the following definition for health services R and D: 

The structure , processes , and effects of health services , and 
d evelopment and use of heal th r esources . Examples of areas to be 
included are : ( a )  analys is of the organ ization , delivery , and 
impact of heal th promotion and disease prevention activi ties r ( b )  
analys i s  of  the factor s under ly ing th e  incr ease i n  health car e 
costs and the s tructural reforms and incentives wh ich might mod i fy 
these r (c ) analys is of the impl icat ions of var iou s heal th 
insur ance and f inancing initiatives r ( d )  analys is of health 
manpower ,  such as  education , requ iremen ts , distr ibu tion , 
u tilization , and developmen t (but excluding the actual training of 
such manpower ) r  (e ) analys is of technology-based approaches to 
modi fy the organ ization and del ivery of health care services , w i th  
spec ial emphas i s  o n  th e  uses of  compu ter science and medical and 
information systems (exclud ing r esearch on the effectiveness of 
d iagnostic and therapeu tic teehnolog ies ) r ( f )  relat ionship be twee n 
the heal th s erv ices prov ided , and the heal th of the population r 
(g ) analys i s  of emergency medical service sys tem r  (h ) R and D on 
por table f ield uni ts for emergency care , including adaptat ion of 
des ign and instruments for spec ific  use r ( i )  analys i s  of long-ter m 
care s erv ices , ( j )  evaluation of heal th serv ices R and D .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

P e r s o n n e l  N e e d s  a n d  T r a i n i n g  f o r  B i o m e d i c a l  a n d  B e h a v i o r a l  R e s e a r c h :   1 9 8 5  R e p o r t
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 2 6 0
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TABLE 5.3 NIH Obligations for Health Services Research and Development, 
FY 1977-8511 ($ millions) 

Oblil!tlons 

Flsal 
Yar Current S 1972 st 
1977 s 7.4 s 5.2 
1971 1 1 .6 7.6 
1979 30.3 11.3 
1910 32.3 11.1 
1911 37.3 19. 1  
1912 37.3 11.0 
1913 39.7 11.4 
1914 41 .0 11.4 
1915 42.3 18.2 

• Sft footnote 7 for deliDltlon or Health Ser\ices R&D. The FY 1985 figure Is based on President's 
budaet request. 

• DeBated by the GNP Price Deflator, 1972 • 100.0. See Table 5.1 .  

SOtTRCE: Nadonal lnsdtutes or Health. 

Other Federal Sources 

Th e National Cent �r for Health Statis tics , the pr imary agency for 
the  produc t ion o f  na t .vnal gener al purpose health s tatistics , conducts 
s urveys and i nventor i ls that form the bas is of both descr ipt ive and 
analytic s tud ies . Th �  center also conducts research to enhance the 
qual i ty o f  s urvey dat t and improve est ima tion me thods . Other agencies 
of DHHS that fund hea l th services research are the Alcohol , Drug Abus e  
a nd Mental Health Admin istration , the Health Resources and Services 
Admin istrat ion , the Off ice of the Ass istant Secre tary for Health , and 
the Off ice o f  the Ass i s tant Secr e tary for Planning and Evaluation . 
Outs ide DBHS , health services  r esearch is  funded by the Depar tmen t o f  
De fense , the Depar tment of Education , the International Development 
Cooper a t ion Agency (AID) , and the Ve terans Administration . Est imated 
total federal obligations for hea l th  services research for 1985 were 
$18 3  mill ion • ( Table 5 . 4 ) . 

· 

As the informa tion pr esented above indicates , a d iver s i ty of 
sources fund health service s research , includ ing founda tions and 
industry as well as government . The maj or focal points for health 
services r esearch in the federal governmen t are the National Center 
for Health Serv ices Research and the Off ice of Research and 
Demonstr a t ions of the Health Care Financ ing Admin istration . Th e  
Ve ter ans Adminis tration also conducts a small health serv ices r esearch 
program .  However , programs whose subs tance i s  health service s r esearch 
--but wh ich are not called health serv ices research--occur in other 
governmen t offices and agenc ies . In  order that this committee and 
other s can prope r ly assess h is tor ical trends i n  funding for health 
service s research and to assess the ou tlook for i ts futur e funding , 

• I n  compar ison ,  b iomedical R and D obl iga tions were over $5 . 6  
bill ion . 
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TABLE 5.4 Federal Obligations for Health R and D, by Agency and Type of Research, FY 1985 
($ thousands) 

Haltb 
Biomedical Services Other Health-

Apacy Total RAD RAD Related RAD 

TOTAL, AU Apades 6,274,776 5,615,477 183,177 476, 12% 

Dept. or Haltb 111111 Human Services, Tolal 4,930,194 4,720,833 118,166 ll ,l95 
Natloaal lasdt11tes ol Healtb 4,345.,419 4,303,159 41,270 
Oilier hbllc Haltb Service Apncles, Total 541,165 417,674 43,191 11 ,000 

Akobol, Drua Abuse, and Mental Health Admla. 355.563 332,792 2%,771 
Centen ror Disease Control 83,912 83,912 
Food and Dna Admin. 81 .000 81 ,000 
Health Resources and Services Admin. 3,920 !100 3,020 
Office or the Assistant Secretary for Health 

(lncludina NCBS 111111 SCBSRI 17,400 17.400 
Oilier DBHS, Total 43,000 42.705 l95 

Haltb Care Flnandn& Admin. 35,000 35,000 
Oftlce ol tbe Secretary 1,000 7,705 l95 

Other Apades, Tolal 1 ,344,482 194,644 55,011 394,127 
Dept. or Apicullure 147,558 27,417 296 1 19,845 
Depl. ol Commerce 4,073 733 3,340 
Depl. ol Defense, Tolal 473,059 410,351 13,340 49,368 

Depl. ol tbe Army 332,499 213,396 12,016 47,087 
Dept. ol tbe Na.y 69.570 67,1 13 176 2,l81 
Depl. ol tbe Air Force 50,059 50,059 
Defense Apndes and Service Sdlools 19,383 19,383 
Other DOD 1 ,541 400 1 , 148 

Dept. ol Education 30,821 30,821 
Dept. or Enei'IY 178, 1 16 106,942 71 , 174 
Dept. or tbe lnlerlor 16,977 16,977 
Depl. ol Labor 5,075 5.075 
Dept. ol Transportation 7,924 7,268 656 
C011111111e1' Product Safety Conunlsalon 709 466 243 
En.tronmenlal Protecdon Apacy 51.295 30.777 20,511 
International Development Cooperation qenq· (AID) 36,992 32,451 4,541 
National Aeroaauda 4 Space Admin. 1 13,183 34,951 78,932 
National Science Foandadon 83,500 68,1104 14,696 
Vecenns Admbl. 194,500 174,484 6,013 14,003 

SOlTRCE: National Institutes ol Haltb. 

these government bodies a r e  encouraged to identify those programs and 
proj ects tha t ar e health services research . Effor ts also should be 
made to develop an approach for sys tema tically obta in ing informa tion 
on health serv ices research fund ing by pr ivate industry , foundat ions , 
and s ta te governments . 

THE MARKET OUTLOOK FOR HEALTH SERVICES RESEARCH PERSONNEL 

Data ar e not ava ilable tha t would allow the commi ttee to mak e  
q uantitative e s t ima tes of the cur r ent supply o f  heal th serv ices 
r esearch per sonnel ,  nor tha t would suppor t proj ect ion s of futur e 
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supply or demand . This s i tuat ion is mar kedly d i f ferent from tha t  i n 
the b iomedical , behavioral , and c l in ical sc iences . In those areas , 
(a ) the participan ts fall into d i s t inc t d i sc iplines wh ich enable them 
to be identified and counted , ( b )  data on sources of funds suppor ting 
research ar e rou t inely ava ilable , (c ) employmen t of researcher s i s  
concen tr ated in well-def ined academic depar tments . In addi tion , the 
federal governmen t  and organ izations such as the AAMC and APA have 
made major i nves tments to develop data on r esearch per sonnel and the 
ins t i tutions tha t employ them . The commi ttee has been for tunate to be 
able to draw on these data sources in order to analyze supply and 
demand for these f ields . 

The commi ttee encourages the development of a base of knowledge on 
the tra in ing , employment ,  and r esearch act iv i ties of health service s 
r esearcher s ,  and on the funding o f  heal th serv ices r esearch . Such 
da ta ar e necessary for the quan t i ta t ive assessmen t of the mar k e t  for 
these investigator s by th is commi ttee and other s , and also could 
contr ibute to a qua l i ta t ive assessmen t of the •match• be tween the 
pr oblems addressed by health serv ices researcher s and the 
qual i f icat ions of member s of the f ield . The r esearch agenda will o f  
necess i ty have to take into account the d iver s i ty o f  train ing among 
heal th serv ices r esearch per sonnel , the mult iple sources o f  r esearch 
funding for the f ield , and the nature of employment that includes 
governmen t and pr ivate industry as well as academia . These 
character istics set hea l th  serv ices r esearch apar t from the other 
f ields for wh ich th is committee make s  r ecommendat ions and g r eatly 
compl icate the development o f  systematic informa tion . At the same 
time , they are char acter is tics tha t are no t unique to health serv ice s 
r esearch but a r e  common to appl ied , multidisc ipl inary a r eas such as 
area s tud ies , urban s tud ies , and populat ion stud ies . 

The r esearch agenda should be developed with the par t ic ipation of 
a broad representation of interes ted organ izations such as the ma j or 
federal funding sources for heal th services r esear ch (NCHSR, HCFA , 
NIH ,  VA) , pr ivate foundat ions tha t have provided s ignif ican t  suppor t 
for the f ield , academic and non-academic employer s  of heal th serv ices 

researcher s includ ing heal th services r esearch centers , th e 
Assoc iation for Hea l th  Serv ices Research , and other relevant 
profess ional org aniza t ions . The r esearch agenda can dr aw upon th e 
pas t wor k of th is committee ' s  h ealth serv ices research panel , wh ich 
gave cons iderable though t to the mer its of var ious approaches for 
improving the information base in health serv ices r esearch . 

Health Services Research Centers 

In some univer s ities , a center serves as the focal point for health 
services research . In 1984 there wer e  38 academic heal th service s  
r esearch centers'  according t o  the Association for Heal th Services 

'Def ined as • an organ ization or entity whose pr imary miss ion is the 
conduct of heal th serv ices and pol icy research by a mul t idisc ipl inary 
s taff , wh ich is  e i ther based in or formally aff i l iated with an 
a cademic i ns t i tution • ( AHSR, 1 9 8 3 ) . 
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Research (Table 5 . 5 ) . These center s vary w idely in s ize , organiz a­
t ional location , sources of f und ing , and tr ain ing capab il ities . 
Anecdotal ev idence suggests the need for an assessmen t of cente r  
f unding and s tudy o f  the factor s characte r i z ing effective centers . Of 
par t icular concern is suppor t of r esearch wh ich bas a long-range 
o r ienta tion , especially r esearch on me thods and concepts and r esearch 
tha t illuminates fundamental health-r elated behavior s of ins t i tution s 
and indiv iduals . 

I ndiv idual investigator s as well as enclaves of health services 
researcher s are found in departments of pol i t ical science , soc ial and 
behav ior al sc ience , economics , epidemiology , b ios tatistics , operations 
research , nurs ing , medic ine , and surgery . They a r e  also found in 
d epa r tments of commun i ty medicine ,  maternal and ch ild health , health 
education , health pol icy and management , and health admin istrat ion , 
depar tments that often are mul tidisc ipl inary and may share 
character istics in common with centers . 

TABLE 5.5 Characteristics or Health Services Research Centen, 1983 

NUJDber ol Ceattn 
Number ol fuU· Time Employees 
Bud ... 

38 
3-71 

$120,�$5.5 million 
OrpalzadoMI Location 

Oftke ol tbe President, Cbancellor, or VIce President 
Graduate School or Business, Management, Public Administration, Social Welfare 
Scbool ol Medlclae 
Scbool ol Public Healtb 
Oilier 

5ollral ol F1111111n1 
Fedenl Gonnunent 
Sute!Loall eo.muaeat 
PriYate Foandadoa 
Corpondoa 
Panat Va1Ytnlt7 
Endowmeat lacome 
Odler 

TraiDJD& CapabWty 
Nolle 
lntenasldps 
Pi ecluclonl fellows 
Polldocloral fellows 
Oilier 

• Baaed • 36 ceaten reportlna. 

SOURCE: Allodadoa for Health Senlca Research (1983). 

6 
5 
9 
8 

10 

28 
12 
27 
18 
16 
6 
3 

1l 
9 

13 
15 
7 
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Th e commi ttee applauds the s urvey of inves tiga tor s assoc iated w i th 
academic health services r esearch center s tha t  i s  be ing conducted by 
the Assoc ia.tion for Health Serv ices Research . Th is survey represents 
a s ign i f ican t  s tep in tha t not only will it prov id e  a pictur e of a 
very impor tan t s ubpopulat ion of health serv ices r esearchers ,  but also 
be invaluable in the developmen t of a broader r esearch s trategy . Th e  
data f r om  th is s urvey should become available i n  1986 . 

Training for Health Services Research 

As th is commi ttee s ta ted i n  i ts 19 83 repor t ,  "A compe tent 
pr inc ipal investiga tor in health services research mus t have two set s  
o f  qual i f ica t ions . Th e f i r s t  i s  an adequate g r asp of a d isc ipl ine or 
profess ion 1 0 [ and ] the second • • •  i s  an unders tand ing of • • •  the 
del ivery and f inanc ing o f  heal th care and a mas tery of s u i table 
r esearch me thods ( IOM , l983b , p .  121 ) . "  

An indication of the d iver s i ty of d i sc ipl ines/profess ions among 
heal th services r esearcher s can be g leaned from the results of the 
1 9 7 8  s urvey o f  former pr inc ipal inves tigators on NCHSR r esearch gr ants 
(Table 5 . 6 )  and NCHSR tra inees (Table 5 . 7 ) . The d i s tr ibu t ion of 
h eal th services r esearchers by d iscipl ine probably would be d i f ferent 
today . Too , these data did not r epresen t investigator s who rece ived 
s uppor t from HCFA , ADAMHA , NIH , or other sources . Based on the 1 9 8 5  
estimate ( Table 5 . 4 ) o f  $183 mill ion in federal obligat ions for heal th 
s ervices r esearch , NCHSR suppor t  r epr esen ts approx imately 8 percent of 
the total . 

The second s e t  of qual i f ica tions c an be acqu i r ed ( 1 )  through 
formal coursewor k and r esearch exper ience dur ing pr edoctoral tra in ing , 
i ncluding d i sser tation r esearch , ( 2 ) through formal pos tdoctor al 
tra in ing , or ( 3 )  informally , through r esearch expe r i ence gained a f te r 
c omple ting g r aduate train ing . Ear ly contr ibutor s to hea l th serv ices 
research came from th i s  la tte r group , • switch ing • to heal th service s 
r e search f r om  c l in ical medic ine , publ ic health , or the social 
sc iences . On the bas is of the commi ttee ' s  197 8 survey of heal t h  
services r esearcher s ,  i t  appears that newer entrants t o  th e  f ield a r e  
mor e l ikely t o  have had forma l  tra ining in it . Par t  of a research 
agenda on health serv ices research per sonnel should be an assessment 
of the appropr iateness of tra in ing . 

1 0The commi ttee l is ted as examples anthropology , soc iology , 
psychology , economics , pol itical sc ience , biomed ical and clinical 
sc iences , publ ic health , epidemiology , bios tat is tics , operat ions 
r esearch , heal th admin istration , heal th education and publ ic 
admin istration .  
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TABLE 5.6 Field of Highest Degree Reported by NCHSR Princ:lpal lnvestigators, FY 1978 

Field or lliahest Dearee 
TOTAL 

Total Behavioral Sdeaces 
Antbropolocy 
PsycboloiY 

Sodolol)" 
Total Social Sciences 

Economla/Ecoaoaaetrlc:l 
Political Science 
Otber 

Total Biomedical Sciences 
Blometric:s/Biostatlstic:s 
Other 

Total Medical Sc:lences 
Public Health and EpidemioloiY 
Nunina 
Otber 

Total Otber Fields 
Bioeaalnterial 
Operations Research 
Public Administration 
Otber 

Total Medical Doctorates 

-Excludes IUII·dme dqree c:aadldates. 

SOlJRCE: National Research Couadl (1977a). 

Number or 
IndividualS" 

398 
� 

3 
14 
43 

41 
30 

5 
6 

20 
13 
7 

36 
1 1  
7 

18 

108 
0 
l 
l 

104 

133 

The committee r ea f f i rms i ts pos i tion that heal th serv ices r esearch 
is an impor tan t f ield tha t offer s s ignif icant potential for increas ing 
unders tanding of heal th car e .  The f ield ' s  impor tance is even g r ea ter 
in thi a  t ime o f  rap i d  and profound changes in the organizat ion and 
f inanc ing of health care and the prol i fera tion of med ical technology . 
To ma inta in an adequate pool of qual if ied inves t iga tor s to addres s 
questions of the qual i ty ,  cos t ,  and e f fect iveness of health care in 
the futur e ,  the commi ttee recommends tha t NRSA awards be made 
spec i f ically and expl ici tly for hea l th serv ice s research train ing a t  
level s  of suppor t s e t  ou t in Chapte r 1 .  
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I n  the early 19 7 0 s , the feder al government prov ided suppor t t o 
over 8 0 0  heal th serv ices r esearch tra inees and fel lows (NRC , 19 7 5-81) . 
By 1 9 8 1 , th i s  number had dwindled to zero--ne i ther the NIH , ADAMHA , 
nor the HRSA was s uppor ting any extr amur al train ing in health services 
r esearch . Th i s  commi ttee has recommended tha t these tra in ing programs 
be r es tored to abou t the 1976 level . In add i t ion , the committee 
cont inues to endor s e  the d isserta t ion grant program of NCHSR as an 
e f fect ive means for increas ing the pool of hea l th  serv ices research 
personne l . 

TABLE 5.7 Field of Highest Degree Reported by NCHSR Trainees, FY 1978 

Field or Highest Dqree 

TOTAL 

Total Beha,ioral Sc:ienc:es 
Anthropology 
PsycboiOI)' 
SodoloiY 

Total Soc:lal Sc:lenc:es 
Ec:onomlc:siEc:onometric:s 
Political Sc:lenc:e 
Other 

Total Blomedlc:aJ Sc:ieoc:es 
Blometrlc:s!Biostatistic:s 
Other 

Total Medlc:aJ Sc:lenc:es 
PabHc: Haltb IDd EpidemioiOIY 
Nursin& 
Other 

Total Other Fields 
BloenPneerlnl 
Operations Researc:b 
PabUc: Administnltlon 
Other 

• Exc:lades fuU·dme dqree candidates. 

SOURCE: National Raearc:h Coundl (1977a). 

Number ol 
lndhid� 

2.36 
18 
Jl 

186 

76 
36 
16 
l4 

ll 
lO 

I 

131 
45 
10 
76 

101 
I 
6 
5 

19 
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6. Nursing Research 
Abstract 

The D1v1sion of Nurs1n g of the Health Resources 
and Serv1ces Adm1nistrat1on currentl y prov1des the 
major portion of funds for nurs1ng research supporte d  
b y  the federal government .  About of9 mill1on 1n 
research grants and contracts was awarded by th i s  
a gency i n  F Y  1 984 . A substant1al amount of nurs1ng 
research is also sponsored by the NIH, th e  Veteran s 
Adm1n1stration , and pr1vate organ1zat1ons such as the 
Amer1can Nurses Foundation and the Robert Wood Johnson 
Foundat1on . Funds provided by these organ1zations 
have supported recen t stud1es on th e  heal th and care 

of premature infants wh1 ch have shown how they respond 
to spec1 f1 c  nursin g 1nterventions . Other studi es have 
focused on care and prevent1on of d1sab1l1ty 1n the 
elderly .  

In most but not a l l  of these stud1es , the 
pr1nc1pal 1nvestigator 1 s  a nurse with a doctorat e 
degree . Although the annual production of nurses w1 th 
doctorate degrees 1 s  1ncreasing , onl y abou t 8 percent 
of n urses serving as ful l-t1me faculty members h el d  
doctorate degrees 1n 1 98 2 .  The lack of nurses wi th 
doctorates to serve as facul ty exerc1ses a qual1tat1ve ,  
a s  wel l as quant1tat1ve constra1nt on the continued 

growth of doctoral programs 1n nurs1ng . There does 
not appear to be any substant1al amount of support 
a va1 lable for train ing 1n nursing research other than 
tha t prov1ded by the D1v1s1on of Nursing ,  BRSA , under 
the NRSA program . 

Accor d ing to a r ecent s tatement by the Amer ican Nur ses ' 
As soc ia tion z 

Nur s ing r esearch generates knowledge about health 
and health promot ion in ind iv iduals and fami l ies and 
k nowledge abou t  the influence of social and phys ical 
env ironments on heal th . Nu r s ing research also 
addr esses the care of per sons who are acutely or 
chron ically ill , d isabled , or dy ing , as wel l  as the 
care of the ir families . In add i t ion , nur s ing r esearch 
studies therapeu tic act ion s tha t  minimize the negative 

1 2 3  
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effects of illness by enhanc ing the ab i l i t ies o f  
indiv iduals and famil ies to r espond to actual or 
potential health problems . Nur s ing research also 
emphas izes the generat ion of knowledge about ( a )  
systems tha t effect ively and e f f ic iently del ive r 
health car e ,  ( b )  the profess ion and i ts h istor ical 
development ,  (c ) e th ical guidel ine s for the del ivery 
o f  nurs ing serv ices , and ( d )  sys tems that e ffec t ively 
and e f f ic iently prepare nurses to ful f ill the 
p rofess ion ' s  cur r ent and future soc ial manda te . 

Nur s ing r esearch complements b iomed ical research , wh ich i s  
p r imar ily conce rned w i th causes and trea tments o f  d i sease . I n  
i t s  a tten t ion to the s tudy of nurs ing interven t ions , 
procedures , and me thods of pa tient care i t  also complements 
cl inical r esearch by member s of other health profess ions . And , 
i n i ts a tten tion to the cos ts and ou tcomes of d i f ferent types 
of procedur es , se ttings , and provider s of care , it conta ins a 
l arge component o f  health serv ices r esearch . 

The D iv i s ion of Nur s ing , HRSA , class i f ies nur s ing resear ch 
i nto s ix ca tegor ies : 

1 .  Fundamental r esearch , wh ich es tablishes a foundation for 
fur ther invest igat ions r a ther than contr ibut ing to th e 
solut ion of spec i f ic heal th problema . I t  may use human or 
anima l  subj ects to inve s t igate the way s in wh ich human be ing s 
and h uman sys tems func t ion and behave , and the ways in wh ich 
humans th ink , feel , ac t ,  and interact , e . g . , stud ies of the 
interaction of mother s  or fathers w i th the ir new infants ; 

2 .  Nurs ing practice r esearch , wh ich d irectly addr esses nurs ing 
pract ice problems , often by assess ing the e f fect ivenes s  of 
nur s ing procedur es , techn iques , and methods , e i the r phys ical , 
psychosocial , or cultural . Dependent var iables usually 
involve cl ien t outcomes , and stud ies often employ 
exper imental me thods ; 

3 .  Nur s ing profess ion r esearch , wh ich addr esses the nur se as a 
profess ional , w i th s tud ies o f  cogn it ive , atti tud inal , and 
behav ioral character istics of nurses wh ich may influence 
nur s ing pr actice ; 

4 .  Nurs ing s ervices admin istration r esearch , wh ich investigates 
the s tr uctur e in wh ich nur s ing care is prov ided as wel l  a s  
the phys ical and social env ironment i n  wh ich nur ses and 
cl ients interact ; 

5 .  Nurs ing education r esear ch , wh ich i s  concerned w i th the 
educational process ,  includ ing stud ies of the cur r iculum an d 
s tuden t-facul ty interaction ; and 

6 .  Util i za t ion o f  research f ind ing s , wh ich includes s tud ies o f  
the u ti l i zati ion o f  research f indings i n  pr ac tice and 
education . 
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EXAMPLES OF NURSING RESEARCH 

An impor tant s tep in the maturat ion of nur s ing research came in 
19 8 3  with the publ icat ion of the f i r s t  Annual Revi ew of Nurs ing 
Resea r ch ( Wer ley and Fi tzpatr ick , eds . ) . Th is publ icat ion prov ides an 
overview o f  the f ield , h ighl ight ing s ignif icant advances and 
s ugges t ing areas where add i tional r esearch is needed . 

Nurs ing r esearcher s have made impor tant advances in the s tudy o f  
the health car e o f  infants , young ch ildren , and the elder ly . Nurse 
inves t igator s , for example , •have been concerned with quest ions abou t 
how pr emature infan ts r espond to extr auter ine l iv ing and how nur s ing 
ac tion influences the r espons e  and well-be ing of premature infants " 
( Barnar d , 19 8 4 , p .  4 ) . In one c l in ical s tudy , prema tur e  infants we r e  

g iven f inger suck ing oppor tun i t ie s  tw ice a day , wh ich appeared to 
promote neuromuscular coordination , a ler t activ i ty ,  ale r t  inac t iv i ty , 
and deep s leep (Ander son and Vidyasagar , 197 9 ,  c i ted in Barnard , 
19 8 4 ) . Another s tudy showed that suck ing dur ing and after tube 
feed ing s advanced prematur e infants • r ead iness for bot tle feed ing by 
s eve r a l  days .  These infan ts ga ined we igh t fas ter and left the 
hosp i tal four days ear l ier than compar ison infants not on the suck ing 
protocol (Measal and Ander son , 1 9 7 9 , c i ted in Barnard ,  1 9 8 4 ) . The 
role of suck ing as a regulator of infants ' physiolog ical and 
behav ior al responses is an impor tant area for res earch . Other 
s ign i f icant nur s ing r esearch i s  address ing the ef fects of var iou s  
s timul i ( tact i le , aud i tory , k ines thetic , and v isua l )  on preterm 
infants • neurolog ical and men tal development , and we igh t ga i n  
( Barnar d , 198 4 ) . Th is r esearch h as s ignif icant implica tions for the 

effectiveness and cos t of neonatal nur s ing car e . The average cos t o f  
initial neonatal intens ive care i s  estima ted to exceed $13 , 00 0  
( Ins t i tute o f  Med ic ine , 1985 , p .  229 ) , and almos t 7 percent o f  
newborns in the u . s .  a r e  a t  r isk because o f  low b ir thwe ight .  

Nurse researcher s also have addressed impor tan t quest ions i n  
clin ical ger iatr ic nur s ing : the ma in tenance o f  hea l th , pr even tion of 
illne s s  and disab i l i ty , and car e of the ill elderly . Th i s  research i s  
of g r eat impor tance as l i fe expectancy increases ; data from the 1 9 8 0  
censu s show that 1 . 5  per cen t o f  per sons age 6 5- 7 4  wer e  in nur s in g 
home s ; the percentage r ises to 6 . 6  percent for per sons 7 5-84 , and 2 2 . 7  
percen t  for per sons 8 5  and over . In 1983 , almos t $29 b i ll ion was 
spent on nur s ing home care ( G ibson e t  al . ,  1984 ) . Two i ssues in the 
clinica l  car e of the ill elder ly tha t are be ing addressed by nur s ing 
r esearcher s are ( l )  the prevention and treatment of decubi tus ulcers 
and ( 2 )  the prevention or reduct ion in the fr equency of incont inence . 
Gerber and Van Ort ( 19 7 9 , c i ted in Wolanin , 1984 ) , for example , tes ted 
the use of top ical insul i n  in treat ing decub i t i  w i th good results . 
Catanzaro ( 19 8 1 , c i ted in Wolan in , 198 4 )  conducted a qua l i tative s tudy 
of the percept ions of the elderly regard ing incontinence ; other , 
exper imental s tud ies have employed behavior modif ication techn iques to 
control incon t inence (Wolan in , 1984 ) . 

As these examples illustr ate , the natur e of problems s tud ied by 
nur s e s  i s  influenced s trongly by the na tur e of problems they encoun te r 
in the c l in ical setting . Wh ile these problems might be s tudied by 
inve s t iga tor s from other health profess ions , they gene r ally ar e not . 
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SOURCES OF SUPPORT FOR NURSING RESEARCH AND TRAINING 

Division of Nursing, HRSA 

Nur s ing Research 

Th e Divis ion of Nur s ing of the Health Resources and Serv ices 
Admin istr a t ion ( PHS , DHHS ) is the pr imary source of fund ing for 
n ur s ing r esearch and r esearch training in the federal government .  
S inc e January 1 9 8 5 , the Nur s ing Research Grants Program has bee n 
a dmin istered by a Center for Nur s ing Research . Replac ing the r esearch 
componen t of the former Nur s ing Research and Ana lys is Branch , the 
center i s  intended to prov ide incr eased v is ib il i ty to n ur s ing research 

in DHHS . I n  e s tabl ish ing the Center , no add i t iona l budge t  al loca tion 
w as made by the Secr etary . 

Th e Divis ion suppor ts f ive types of g rants under i ts Nur s ing 
Research Grants Prog r am ,  as descr ibed below . 

N URS ING RESEARCH PROJECT GRANTS s uppor t d iscr ete , spec i f ied , 

c i r cumscr ibed proj ects in an area represent ing the investigator ' s 

i nter est and competenc ies . 

NURS ING RESEARCH PROGRAM GRANTS suppor t c l us ter s of a t  least three 
s tud ies focused upon a s ing le theme . 

NEW I NVESTIGATOR NURS ING RESEARCH AWARDS (NINRA) s uppor t small 
s tud ies of h igh q�ality car r ied ou t by new inve a t iga tors . 

UTILI ZATION OF RESEARCH IN NURSING AWARDS ( URNA) suppor t proj ects 
to br idge the gap be tween the generat ion of knowledge through 
r esearch and the u t i l i zation of such knowledge in nur s ing 
pract ice , nurs ing educat ion , or nur s ing services admin is trat ion .  

NURS ING RESEARCH EMPHASIS GRANTS FOR DOCTORAL PROGRAMS IN NURSING 
(NRE/DPN ) s t imulate nurs ing research in areas tha t emphas iz e 
s pecial health needs of the nation , and advance the r esearch 

effor ts and resources o f  faculty in schools of nurs ing offe r in g  
doctor al prog r ams . 

Th e s tated pur pose of the Nurs ing Research Grants Program is • to 
enlarge the body of scientific knowledge tha t unde r l ies nur s ing 
pr act ice , nurs ing educat ion , and nurs ing serv ices admin istration ; and 
to s treng then these areas through the util izat ion of such knowledge . • 
P r inc ipal investigator s need not be nurses . The NRS/DPN proj ects , 
however ,  ar e specif ically des igned for schools of nurs ing that offe r  
doctor al programs . Appl ications for all f ive types of g r ants ar e 
submi tted to the Div i s ion of Research Grants o f  the Nat ional 
I n s t i tutes of He alth ; they are then ass igned to the Divis ion of 
Nur s ing on the bas is of nur s ing relevance , where they are subj ec t to 

i nterdisc ipl inary peer r ev iew . 
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Grants are awaraea in a number of content areas ( Table 6 . 1 ) . As 
shown , mos� proj ecta · in recent years have been in the areas of 
fundamental research ana research on nursing practice . Fundamental 
r esearch provides baaic knowledge about the person before 
intervention , nurs ing practice research looks at the interaction 
between the nurse ana the patient.  Examples of some recent proj ects 
include •Models of Newborn Nurs ing Services, • •stress Response : 
Assesament ana Change, •  ana •Acute Confus ional States in Elderly 
Patients. • 

Table 6 . 2  shows the earned doctorates of pr incipal investigators 
(Bis) wor k ing under research g r ants from the Divis ion of Nur s ing . 
Nur ses have represented between 7 5  percent and 8 5 percent of the 
awardees in each year s ince 197 4 . The propor tion of nurse P i s  hold ing 
doctorates has increased from about SO percent in 1974 to 96 percent 
in 1983 . Nearly all of the non-nurse Pis have held doctorates . 

TABLE 6.1 Nunin& Research Grants Active at End of Fiscal Yean 1969-83, by Content 

ea...,. 

Fllcal Year 

1969 1970 1911 1972 1973 1974 1975 1916 1977 1971 1979 1- 1911 1912 1913 

A F• drrl!ll ... 5 ' ' 7 ' 10 u ' 10 1 1  I 10 1 1  ' ll 
• NIII'IIDI Pncdce ' ' 4 7 1 1  ' ' ' ' 14 20 25 23 16 It 

c NIII'IIDI 
Prolt••• ' ' ' ' 7 4 2 I ' 7 4 3 3 3 7 

D Dellftry flll 
,.... 
....... ' ' 6 4 5 ' 4 2 I 1 1 1 2 2 5 

E ,.... 
Ed ...... 4 4 1 3 2 1 1 1 1 1 • 0 • • 

F Releardll 
3 3 3 5 5 • • • • • • • • • • 

G1,2 <F-*1) 
Releardll 
De9elopmeat 16 17 14 16 13 15 1 1  ' 12 11 ' 4 • • 0 

G3 PrapwD Gnats • • 0 0 • • • 0 • • 0 .. 6 5 3 
G4 NREIDPN 

Gl'llllll • • • • • • • • • • • 10 13 13 14 

B UdiiDdaa fill 
Releardll 
FIDdblp • • • • • • 1 I� 1� 1� I� 1� • 0 0 

- De•••·- fill 
....... ....,, 
Took 5 4 1 I 2 2 .. 4 5 I I ala ala ala ala 

TOTAL i4 ii 44 4i i4 47 44 33 45 53 51 5i 5i 4i ii 
• C.... lllchldll projecll wlllcll were nteaded witboal ncelvilll funds darlna tbt Ileal year 1lllder -.ideradaa • 

• CIIIIII'J 4 .. Ia tbt cl d"'•dea .,.._ .... ..... 1979. 
� Aile G2. 
SOURCE: DMIIon fill Nunlq, HRSA. 
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TABLE 6.2 Doctonl Deane Status ol PriDdpal lavedlpton • Aetlve Relardl Gnats hal 
the Dlvtsaa ol NUI'Ibll, 1974-83 

lllal � willa � ........ � willa � ....... 
y_. ., DadGI ... DactB ... Dacbll ... Dacbll ... T...a 
G...- N � N � N � N � N 
lt'74 17 Y1 II 39 II 24 • • • 
lt'75 23 5Z 10 23 11 25 • • 44 

lt'76 It 5I 1 ll 1 ll • • 33 
1m 2t 64 5 II 10 23 I l 45 
lt11 32 60 • ·  15 12 23 1 2 53 
19'79 30 59 10 20 1 1  21  0 0 51 
·- 40 69 10 17 • 14 0 0 5I 
ltll 31 " 1 ll 13 2Z 0 0 5I 
1912 34 11 4 • 10 21 0 0 41 
Ita .., .. 2 3 9 15 1 2 61 

SOURCE: � fll N ... , DSA. 

Table 6 . 3  shows the amount of money appropr iated and awarded to 
nurs ing research grants and contracts from 1956 through 198 4 . In 
1956 , M98 , 000 was awarded . 'l'h is aJmUDt has increased since then , 
reaching a plateau of $5 million in the late 1970s and early 1980S J i t 
was increased to •9 million for PY 1984 .  Pigure 6 . 1 shows tbis 
history from 196 9 on ,  in conatant 1972 dollars . 

Training for Nursing Research 

In PY 1984 ,  117 students were being supported under the NRSA 
awards funded through the Divis ion of Nurs ing , for a total of $95 5 , 48 7  
( Table 6 . 4 ) . TWo million dollars have been appropriated for PY 1985 

and about 170 trainees and fellows are expected to be supported . To 
be eligible under tbe predoctoral and postdoctoral Nurse Pellowship 
Prograa , applicants IIU8t be registered professional nurses with an 
active l icense and a degree in nursing at the appropr iate level . 
Predoctoral stipends are $6 , 552 per year , postdoctoral stipends begin 
at ,15 , 996 . Institutions can receive ,3 , 000 for each predoctoral 
trainee and $5 , 000 for each postdoctoral trainee annually . 

Support of research training by the Division of Nursing is 
pr imar Uy at the predoctoral level . In PY 1984 , for example , of 10 2 
applications r ece ived , j ust  5 were from postdoctoral appl icants r 2 of 
these wer e  approved (Table 6 . 5 ) . 
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TABLE 6.3 Nursing Research Grants and Contracts Awarded, FY 1956-84 ($ thousands) 

Amouat New Renewal Continuation T&(S) 

Fllcal Appropo Amount Grants Grants Grants Grants- Contracts 

Yar rlated Awarded N 5 N 5 N 5 N 5 N 5 

1956 s 491 
1957 525 
1951 725 
1959 976 
1960 1,208 

1961 1,449 
196l 1,476 
1963 1,114 
1964 $1,999 1 ,999 
1965 1,953 1 ,952 

1966 2,170 2,166 
1967 2,230 2,087 
1961 2,655 2.593 22 s 744 4 5266 32 51 ,475 2 + (3) 5108 0 s 0 
1969 2,593 2,593 16 642 4 158 33 1,720 (41 73 0 0 
1970 2,625 2,155 10 524 1 76 28 1 ,390 (61 165 0 0 

1971 2,455 1 ,955 II  711 3 92 11 1,039 (4) 43 0 0 
1972 2,455 2,439 II 165 I 56 21 1,283 (f) 99 I 136 
1973 2,455 2,454 9 519 I 61 27 1,704 (I) 98 I 72 
1974 2,6606 2,631 13 177 2 161 19 1,371 (10) 99 I 1 16 
1975 1,200 3,374" 11 962 I 713 20 1 ,J07 1 + (4) 204 I 1 18 

1976 2,104 2,881 I 88 0 0 29 2,617 (I) II I 93 
1977 5,000 4,991 l5 2.674 5 327 7 954 3+ (7) 484 3 553 
1971 5,0000' 4,979 15 1 ,413 1 103 31 3,447 (I) 16 0 0 
1979 5,� 4,944 10 929 3 366 lO 3,514 2 + (1) 135 0 0 
1- 5,f1MI/ 4,986 26 2,812 4 465 16 1,510 (4) 5I 0 0 

1911 5,0011 4,950 16 1,592 I 98 29 3,066 2 + (1) 195 0 0 
1912 3,4W 3,3761 3 114 I 14 37 3,001 2 + (0) 107 0 0 
1981 5,0001 4,995 30 3,030i I 717 14 1 ,245 0 + (1)  2 0 0 
1914 t,OOO' 1,986 45 4,591• 2 269 31 3,097 1 + (1) 88 3 168 
• Truulen ud supplemeuts. A "tnnlsfer" II a dwlp of anmtee IDstltution; a "supplement" refers to adciJtlonal runds 

pnmded to • fuaded project. 
• Funds reprocrammed. 
� IDdudes 52,412,000 from Nlii'IID& Special Projects Funds. 
� MJaas 517,000 retallled for BHM evaluation activities. 
• MJaas 550,000 retained for BHM evaluation activities. 
f MJaaa 513,000 retallled for BHPr evaluation activities. 
• MJaaa 550,000 retallled for BHPr evaluatlon acdvltles. 
A Mbnu $24,000 retallled for BHPr evaluation actMtles. 
1 IDcladel $1,000,000 appropriated ror die Nursiq Researdl Grants Pl'op'am Ill urpat supplemeatal appropriation. 
J MJaas 54,355 retallled ror BHPr evaluation acdvldes. 
t IDdades 5197,094 tranllerred to NCHSR ror oae cooperat!Yely rUIIded project. 
I MJaas $90,000 retallled lor BHPr evahaadon activities. 
• IDdudes 5747,376 tranllerred to NIA for 4 cooperatively funded projects. 

SOURCE: DIYisioa of NUI'Siaa, HRSA. 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  1985 Report
http://www.nap.edu/catalog.php?record_id=19260

http://www.nap.edu/catalog.php?record_id=19260


3 . 6 

3 . 2  

2 . 8  

2 . 4  

1 . 6  

1 . 2 

0 . 8  

- Appropri ated 

000000 Awarded 

13 0 
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FI SCAL YEAR 

74 76 78 80 82 84 

FIGURE 6. 1 Funding for nursing research grants and contracts, 1 960-83 ( 1 9 72 S, millions). Data 
are from the Division of Nursing, HRSA 

TABLE 6.4 National Research Service Awards in Nursing, FY 1982-848 

Predoctonl Postdoctoral Total 

N s N s N 

1912 
New 56 2 58 
Coadaalq 62 0 62 
T .... I ll 2 120 

1913 
New 43 354,231 3 58,541 46 
ContlnaJDa 64 513,562 2 33,590 66 
T .... 107 167,793 5 92,138 l ll 

1914 
New 47 389,724 2 45,951 49 
Contlnuia& 66 496,716 2 23.025 61 
Total 1 13 886,510 4 61,977 1 17 

• AD awards represent feiJowshlps. 

SOURCE: Dhisloa or Nursln1, HRSA. 

s 

492.-
467,110 
959.510 

41Z.779 
547.152 
959,931 

435,676 
519.81 1 
95S.487 
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TABLE 6.5 NRSA Applications Reviewed by Scientific: Review Groups, by Status of Application, 
FY 1984 

Total Number Number Nwnber 
Dale el ltmew  Applications Approved Disapproved Derernd 
October 13-14, 1914 34 23 10 1 
February 2·3, 1914 20 13 6 1 
May 10.11,  1914 ... 31 16 1 
TOTAL APPUCAnONS 102 i7 32 3 
Pndoc:tonl Appllcadoal 96 64 29 3 

Postdoctonl Appllcadoal 5 2 3 0 

lastitutlonal Tndntna Gnmts I 0 0 

SOURCE: Divilioa of Nunin&, HRSA. 

Most of the applicants and tra inees sponsored through the d iv is ion 
are doing wor k in nurs ing (Table 6 . 6 ) . Of approved appl .cants in 
1984 , 66 percent were in the nurs ing d isc ipl ine . Among the s tated 
research inter ests of 1984 awardees were • eoping with Sp .�al Cord 
Injur ies and Rehabilitation , •  • psychome tr ic Me thods for �ur s ing 
Research , •  •Nurs ing Care Del ivery Sys tems in Rural Ar eas , n  and 
• Nur s ing S trateg ies in Infect ion Preven tion of Cancer P� tients . •  

I t  is estimated that approxima tely 1 , 000  ind iv iduals nave rece ive d  
training grant• in th e  area of nurs ing s ince th e  incept ion of the NRSA 
awards . 

TABLE 6.6 Disc:iplines of NRSA Applicants, by Status of Application, FY 1984 
Tot81 Number Number Nwnber Number 

DilclpiiDe Applications Approved Disapproved Derernd Withdrawn 

NIII'IIDI 64 44 II I 1 
a .... De,.lopmeat 4 I 2 I 
Pbysioloay 4 3 1 

Epldemicllou 1 1 I 
ADIIaropoloiJ 3 l I 

PIJdtolou I 1 
Sodolau 2 I I 

Sodlll PIJdtolou 5 2 3 
EdacadoD 2 I 1 
Edac8doaal PsycWou 1 I 
llalda Sentas 6 3 3 
.. bllc/COIIIIIIIIIdty 2 2 
Baldi I 1 
llistory 2 2 
RebabWtadon Education 2 2 

Pollcy/Etbla 2 2 1 
TOTAL ffi 67 32 3 I 
SOL'RCE: Dhislon or NursJna. HRSA. 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  1985 Report
http://www.nap.edu/catalog.php?record_id=19260

http://www.nap.edu/catalog.php?record_id=19260


13 2 

National Institutes of Health 

In December 1984 , an NIB Task Force on Nursing Research delivered 
its repor t to the NIB Director . The report focused pr imar ily on the 
support of nursing research by NIB in fiscal year 1983 . The report 
uses a work ing definition of nurs ing research at NIB a research 
conducted by the nurse pr incipal investigator ( PI ) r or nursing care 
research . '  Tbe task force was able to class ify 108 extramural 
activities funded by NIB in FY 1983 as nurs ing research or as having 
components of nurs ing research . A total of $6 . 6  mill ion was awarded 
to the nurs ing portions of these activi ties . The awards were made 
through 14 types of activities in the extramural program ( Table 6 . 7 ) . 

Table 6 . 8  shows wh ich un it  of NIB suppor ted the activities . seventy 
percent of the total fund ing came from either the Nationa l cancer 
Institute or the National Institute on Ag ing . 

A major program of the National cancer Inst itute involving nursing 
r esearch is  the Clinical Cooperative Group Program . The 15 cooperative 
groups suppor t  oncology nurs ing or nurs ing research subcommittees . 
Activities of nurses in the clin ical research effor t include participa­
tion in protocol development (with par ticular emphas is on the potential 
impact of d ifferent treatment options on patient compliance ) ,  facilita­
tion of the informed consent process , development of nurs ing care and 
patient education approaches to dealing with s ide effects of therapy , 
data management , attendance at scientific meetings , and presentation 
and publication of research r esults . 

The ind ividual units wer e asked to class ify the ir projects into 
one of f ive focus areas . These areas were defined as follows : 

1 .  Research--sc ientific inquiry in the cause , diagnos is , 
and prevention of diseases , in the promotion of 
health , in the processes of human growth and 
development and in the biological effects of 
environmental contaminants . The pr incipal investigator 
is a nurse . 

1The full definition follows a 1 .  Research conducted by the nurse 
pr incipal investigator : scientific inquiry in the causes , diagnosis , 
and prevention of diseases r in the promotion of health r in the 
processes of human growth and developmentr and in the biological 
effects of environmental contaminants . 2 .  Nursing care research : 
r esearch directed to understanding the nurs ing care of individuals and 
groups and the biolog ical , phys iological , soc ial , behavioral , and 
environmental mechanisms influencing health and disease which are 
relevant to nurs ing care . Nursing research develops knowledge abou t 
health and the promotion of health over the full lifespan , care of 
per sons with health problems and disabilities , and nurs ing actions to 
enhance the abil ity of indiv iduals to respond effectively to actual or 
potential health problems (Task Force Report , p. 1 ) . 
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TABLE 6. 7 Activities of Nm Grants with Nursing Research Components, FY 1983 

AcCIYIIy (Code) 

a-rcll Project (ltOI) 
a-.rcll Dw1Doutr8doa ... .,......._ (ltll) 
CompnblaiiYI Ceater (1'60) 
Biomedical Resarcb Support Grat (507) 
Speclallled Ceater (P50) 
Resarcb ........ Projects (POl) 
Aademlc Teacber Award (K07) 
Geaenl Cllabl llanrch Ceater CMOI) 
Resarcb ad De•elopaleat Coatnctl (NOI) 
Coatractl (aaspedfied) 
Ntw Investlptor Resean:b Award (Rl3) 
Intrapncy Ap'eemmt (YOI)  
5111811 Grall (R03) 
5111811 Bllllaesl lllaoYatloa RIIUI'Ch (lt43) 
TOTAL 

SOl'RCE: NIB Tllllk Fera aa Nlll'llaa Rllarcb, Dec:emller 1914. 

Number or Awards 

21 
20 
It 
15 
I 
7 
5 
5 
l 
l 
1 
I 
1 
1 

iii 

TABLE 6.8 Nm-Funded Extramural Proj ,� in Nursing Research or with Nursing 
Research Components, by Supporting Uni ., FY 1983 

Number or � or  
IDstltate/Dhislcm Awards S Fuded Total S 

*'1. c... IDstltate lO l,6ti,OI2 ... 
*'�· IDstltate • A1iD1 l2 2,025,456 lO 
� or  a-rc�� Resouas 20 173,133 3 
Nat'l. IDstltate or Artbrltls, Diabetes, aad 

Dlpsdve aad Kidney Diseases 13 194,6t5 3 
Nat'l. Hart, Luna. aad Blood lllllltute 1 1  713,726 11  
Nei'l. 1a1t1ta1e or Geaenl Medical SdeDces 6 156,359 2 
*'1. lllltltute or AUetv aad IDiectlcNs 01sea1es 3 14,30 I 
Nat'l. lnsdtute or Nearololbl aad 

Commlllllcatl•e Disorders aad Stroke . 3  651,000 10 
TOTAL iii 6,646,612 1oii 
SOURCE: NIH Tllllk Fera oa N ..... Resarcb, December 1914. 
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2 .  Nurs ing Care Research--research directed to understanding the 
nurs ing care of ind ividuals and groups and the biolog ical , 
phys iological , social , behavioral , and environmental 
mechaniama influenc ing health and disease which are relevan t 
to nursing care.  Nursing research develops knowledge about 
health and the promotion of health over the full lifespan , 
care of persona with health problems and disabil ities , and 
nurs ing actions to enhance the ability of individuals to 
r espond effectively to actual or potential health problema . 

3 .  Clinical Training--activi ties directed to the improvement or 
expans ion of education and train ing of nurs ing s tudents and 
practitioners .  

4 .  Development of Researchers--activities directed to ass isting 
or extend ing training of individuals prepar ing for research . 

5 .  Other--activities that are suppor tive of the research process 
or basic or appl ied research that involves nurs ing but wher e 
the project is not headed by a nurse pr incipal investigator . 

Table 6 . 9  breaks down the total by the investigator (nurse or 
non-nurse ) and by the focus of the award .  I n  contrast to the Divis ion 
of Nurs ing , the major i ty of projects funded by' NIH in the area of 
nurs ing r esearch a id not have nurses as pr incipal investigator s .  
Abou t 2 6  percen t o f  the proj ects wer e headed by Pis who were nurses , 
this accounts for about 21 percent of the total money awarded to 
nursing activities . An example of a proj ect headed by a PI who is a 
nurse is a project on sickle cell anemia sponsored by the National 
Heart , Lung , and Blood Institute . T.he study focuses on consolidating 
and s trengthening programs which provide screen ing , education , 
counsel ing , and patient care to persons with sickle cell anemia . Mos t 
of the funding , 6 2  percent overall , was classif ied as nurs ing care 
research . In the •oavelopment of Researchers• category , ther e was one 
project , accounting for 6 percent of the total amount awarded . 

TABLE 6.9 NDI-Fuaded Extramural Projects in Nuning Research or with Nunina Research 
Components, by Focus or Award and Type or lavesdptor, FY 1983 

All Nuw Nea-Nuw 
......... Ia ......... Priadpld IDtlltlpton Prtnclp81 IDYeltlpton 

s � .,  s � at  s • or  
r- ot -'...,. N , ....... T...a s N , ....... Total S N , ....... Total S 

lllle8rcll 6 63,930 I 6 63,930 4 
N ... C.. 54 4,130,113 62 13 694,651 58 41 3,436,155 " 
Cllalc8I TI'IIIIdal 21 441,224 7 3 237,659 17 11 211,515 4 
.,...,_.. or 

Relearcben I 316,000 6 I 316,000 27 
Olber 26 lz617z695 ..1! 5 29,078 ....1 21 1.518.617 lO 
TOTAL iii 6,646.612 100 2i 1 ,4 1 1 ,325 100 80 5,%35.357 loO 

(1004i ) (21 1Jlo )  (79o;. )  

SOURCE: NIH TMk Fora oa Nunina Relan:h , December 1914. 
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The task force repor t does not analyze the awards for 198 4 .  I t  
does indicate , however , that there were 6 4  applications in 1984 from 
schools , depar tments , or colleges of nurs ing r that the total reques t 
from these applications was for 86 . 4  million r and that the total award 
was $1 . 5  million .  

Th e  r epor t s tates that there are 2 0  current intramural projects 
with nurse researcher s as par ticipants , through the Department o f  
Nursing ' s  Nurs ing Research CODIIlittee at  the Clinical Center o f  NIB.  

Veterans Administration 

The Veterans Admin istr ation (VA) suppor ts nur s ing research in 
several areas . Nurses with in the VA can receive support from the 
r esearch components of the VA for medical research , health serv ices 
research , and rehabil i tation research . Researchers compete for awards 
w ith others in the VA. VA nurses seek and receive outs ide suppor t as 
well r sources include HBS ' s  Divis ion of Nurs ing , the Amer ican Nurses ' 
Founda tion , Sigma Theta Tau , and var ious pharmaceutical compan ies . 

Research r esponsibilit ie s appear as a component of job descr iption s 
for nurses in the VA for the intermediate grades and above . Research 
posi tion s for nurses in VA Medical Center s include Associate Chie f 
Nurse � �r Research , for wh ich a doctorate is needed , and Nur se 
Resear � er , r equir ing a master ' s  or a Ph . D .  The VA also has a trainee 
progrL� for ch ie f nur ses ,  including both r esearch and admin istr ative 
tr a in i:lg . 

Th � VA l is ts 190 appr oved r esearch pr ojects with nur ses as 
pr incipal investigator s for FY 198 4 .  They are broken down by pos ition 
of r esear ch and area of r esearch as shown in Table 6 . 10 . Of these 
projects , nearly 80 percent are in the cl inical area , and the VA 
r epor ts that this propor tion has been growing over the past  several 
years . The cl inical proj ects are fur ther broken down into the areas 
of nursing procedures ( 25 ) , quality of l i fe (19 ) , patient education 
(17 ) , patien t exper ience ( 14 ) , nur s ing intervention ( 13 ) , nutr ition 
( 13 ) , qual ity of care (10 ) , patient behavior ( 8 ) , inj ection ( 6 ) , 

r es t/exercise ( 6 ) , incontinence ( 6 ) , pa in ( 3 ) , and miscellaneous (11) .  
The Ger ontologic Nur se Fellowsh ip Program prov ides salary and 

d isser tation suppor t for doctoral nurs ing s tudents for a two-year 
per iod .  Two fellows are chosen each fiscal year r dur ing the 
fellowship per iod , each par ticipant i s  based a t  one of the 172 VA 
Medical Center s .  The VA anticipates that a t  leas t half of those who 
comple te the program will be h ired by the VA .  

American Nurses' Foundation 

The Amer ican Nurses ' Foundation , a body of the Amer ican Nurses ' 
Association , awar ds g r an ts to nur ses through its Competitive 
Extramural Gran t s  Program . The program is funded by corpor ate and 
individual contr ibutions to th e foundation . Proposals are evaluated 
by the Foundation ' s Research Rev iew Commi ttee , made up of exper ienced 
r esearcher s holding doctor ates . In 198 1 , 10 of 69 appl ications were 
funded r in 198 2 ,  12 of 86 r in 1983 , 25  of 109 J and in 1984 , 34 o f  119 . 
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TABLE 6.10 V.A. Research Projects with Nurse Prlndpai iDvesUsators, by Position of Prlndpal 
IDvestlptor and Area of Research, FY 1984 

.......... ., Ana al Rllai"Cb 

� llmstlptGr Cllllal Admlalllratloa Edacadoa Ta 

se.Jr NUR 24 4 I 2t 
llad NUR 12 12 
lllllnlctor ' 5 II 
ACNSIE 3 l 5 
NUR PnctllloDer 5 I ' 
lalecdoa Coatnl NUR 12 I 13 
CUaiCII SpecWist rt 3 4 34 
Sapenilor/Coordlaator 7 l I 10 
ACNS 3 3 
Nurse llesdrcber ' I I • 
ACNSIRelarcber 14 ' zo 
Other 31 I 39 
TOTAL iii 24 ii 190 
SOURCE: Velenlal AdmlalltrldleB. 

The grants program suppor ts nurs ing research directed by a 
reg istered nurse . I t  is designed pr imar ily for beg inning nurse 
r esearcher s ,  but exper ienced researchers enter ing a new area of 
investigation ar e also considered for awards . Prom 1955 through 198 4 , 
the program awarded 206 grants for a total of more than 11 million . 
In 1985 , 32· grants of up to $2 , 500 each are expected to be awarded . 

Robert Wood Johnson Foundation 

The Robert Mood Jobnson Foundation suppor ts nurs ing research 
through i ts grants program and through its relatively new C l in ical 
Nurse SCholar s Program. S ince 1982 , the Foundation has supported , or 
is suppor ting , 17 projects in the area of nursing research , for a 
total commitmen t  of $3 . 5  million . Research subjects have included 
• Increas ing Communication Ability in Stroke Patients , •  •program to 
Improve Health OUtcomes for Teenage Mothers and Their Infants , • 
• survey of the Role of  Nurse Midwives in United States Health Care , •  
and •Sources of Nurse Satisfaction and Nursing Shortages in Hospitals . •  

Tbe Clin ical Nurse Scholars Program suppor ts individual researchers 
dur ing two-year postdoctoral fellowships for advanced , in-hospital 
clin ical practice and research . Scholars are based at the academic 
health cen ters of one of three institutiona l the Un iversity of 
california , San Prancisco r the Un ivers i ty of Pennsylvan ia r or the 
Un ivers ity of Rochester . The f irst group of nine scholar s received 
awards for 1983-85 , and n ine addi tional scholar s wer e  funded for 
1984-85 and for 1985-86 . Up to n ine awards may be made each year . 
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Tbe goal of the program is to prepare a group of nur s ing faculty and 
cl in icians who can place renewed emphas is on cl inical teach ing , 
practice , and research at  their own institutions . Applicants must be 
registered nur ses with earned doctorate degrees . Moat recipients take 
a leave of absence from their employing institutions in order to 
accept the fellowsh ipr stipends are based on the recipient ' s  current 
salary level . A total of S3 . 3  mill ion has been allocated to this 
program thus far r much of this amount was in star t-up and 
admin istrative costa . 

Sigma Theta Tau 

Sigma Theta Tau , the national honor society of nurs ing has awarded 
a small number of nurs ing r esearch grants each year s ince 1936 . The 
purpose of its grant program is • to encourage qualified nurses to 
contr ibute to the advanceMnt of nursing through research . •  Appl icants 
mus t be reg is tered nur ses holding a master ' s  degree or a doctorate . 
The maximum award is for 83 , 000 . In  1984 , the program rece ived 33 
applications . Ten were funded , for a total of S27 , 53 2 .  Local 
chapter s of S igma Theta Tau commonly make a small number of research 
awards each year , usually not exceeding Sl , OOO ,  to the ir members . 

NURSES WITH DOCTORAL DEGREES 

Doctorate Degrees Awarded 

The number of nurses receiving doctorates each year has been 
accelerating s ince 1978 (Pigure 6 . 2 ) . Data from the Rational League 
for Nursing show that 3 1  doctorates were awarded to nur ses in academic 
year l964-65 r by 1981-82 that number had increased to 204 . 

Many nurses earn doctorates in f ields other than nurs ing , however . 
According to the Amer ican Nurses ' Association , •  before 1950 nurses 
earned the Ph . D .  and the Bd . D. in equal numbers r  between 1950 and 
196 4 , more than half rece ived Ed . D .  degrees r but s ince 196 5 ,  the Ph . D .  
has been the most prevalent of doctoral degrees earned by nur ses . The 
nursing science doctorates , D . w . s .  and D . R . Sc . , have been awarded only 
s ince the 1960 ' s ,  but their numbers have been increasing . Of the 
3 , 648  nurses with doctorates surveyed by ANA in ita 1984 study , 5 3 . 9 
percent held the Ph . D . , 3 2 . 5 percent the Ed . D. , and 7 percent the 
D. R . S . /D . W . Sc .  The remaining 6 . 6  percent had other doctoral degrees . 

The AHA ' s 1984 survey also collected data on the major area of the 
degree awarded . Respondents repor ted that 37  percent of the degree s 
were in education , 12 percent in nurs ing , 3 percent in public health , 
and 4 percent in the biomedical sciences . Tbe remainder had a var iety 
of major areas or d id not repor t a major area . 

�Por i ts 1980 survey , the ANA identified 2 , 348  o . s .  nurses with 
earned doctor ates . Of these , 1 , 96 4  completed and returned the 
questionnaires ( 83 . 6  percen t response ) . 
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FIGURE 6.2 Research doctorates awarded to nurses, 1965 -82  (academic years). Data are from 
the National League for Nursing ( 1981 -84). 

The federal government has been the most common source of suppor t 
for nurses dur ing doctoral study . S ince 1950 more than 4 0  percent of  
the nurses with doctorates who had outs ide suppor t while studying for 
the degree received that support from a federal grant for training or 
r esearch (ANA, 1981 , p .  3 7 ) . 

Doctoral Programs in Nursing 

The number of doctoral programs in nursing also bas been increas­
ing s teadily over the pas t  20 years (Figure 6 . 3 ) . According to the 
RLN , in 196 2-63 there were four programs in nur s ing schools or 
departments that awarded doctorates . In 1983-84 there were 3 0 such 
programs . Of that number , 21  granted the Ph . D .  degree , 8 awarded a 
nurs ing science degree , and 1 awarded the Ed . D .  ( Table 6 . 11) . 

The enrollment of nur ses in doctoral programs has been increas ing 
as well ( Figur e 6 . 4 ) . The NLN r epor ts that much of th i s  incr ease i s  
d u e  to the r is ing number of par t-time s tudents . 
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FIGURE 6.3 Research doctoral programs administered by schools or departments of nursing, 
1963-84 (academic years). Data are from the National League for Nursing ( 1981 -84). 

TABLE 6.1 1  Doctoral Programs ill Nunlng, 1983-84 

Deane Gruted 
Pb.D. 
D.N.Sc. 
D.N.S. 
D.S.N. 
D.N. 
Ed.D. 

TOTAL 

SOURCE: Slpaa Tbeca Tau (1914a). 

Number ol Proanms 

ll 
3 
l 
2 
1 

_! 
30 
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FIGURE 6.4 Nurses enrolled in research doctoral prolJ'ams, 1 965-83 (academic years). 
Data are from the Na tiona I League for Nursing (1 98 1 ·8 .. ). 

Nune Faculty with Doctontes 

In nur sing education progr ams , the number of faculty member s who 
hold doctorates has been increasing but still is a small propor tion o f  
the total faculty (Pigure 6 . 5 ) . In 1982 , only 8 . 4  percent o f  all 
full-time nurse-faculty members held doctorates , 16 . 1  percent of thos e 
employed in progr ams offer ing the baccalaureate and h igher degrees 

held the doctorate .  The NLN repor ts that of the 1 , 657  full-time nurs e 
faculty holding doctorates , 92 percent were employed in programs 
offer ing the baccalaureate and higher degrees . 

Employment of Nurses with Doctontes 

In 1980 , 91 percent of the nurses with doctorates were employed , 
most ( 8 8  percent ) full-time (ANA, 1981) . Approximately 6 percent were 
retired , and approximately 2 percent were in  temporary positions . 
Only about 1 percent were repor ted to be unemployed and seek ing 
employment . 
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FIGURE 6.5 Percentage of full· time nurse faculty who hold research doctorate degrees, 
1 964-82 (academic years). Data are from the National League for Nursing ( 1981 -84). 

82 

By far the largest propor tion of all nur ses with doctorates (61  
percent ) were employed in schools of nurs ing offer ing the 
baccalaureate and h igher degrees r 4 percent worked in schools of 
nurs ing offer ing less than the baccalaureate . Another 6 percent wer e 
faculty members in other depar tments of educational institutions . 

Government agencies ( 4  percent) , hospitals ( 2  percent) , and public 
heal th settings (1 percent) accounted for the other specified 
employment settings of nurses with doctorates . 

In institutions having both baccalaureate and h igher degree 
programs in 1982 , about 20 percent of full-ttme nurse faculty wer e 
ass igned exclus ively to the graduate programs , and another 18 percent 
wer e assigned part-time to graduate programs and par t-time to 
baccalaureate programs . The remainder spent full-time with the 
undergraduate programs . 

As indicated in Table 6 . 12 ,  4 . 6 percent of nurses with doctorates 
reported that their major function was research . This percentage was 
h ighest ( 18 . 1  percent) for those employed by government agencies . 
Mhen broken down by degree (Table 6 . 13 ) , the percentage was highes t 

for those whose doctorate was in the b iomedical sciences . 
Table 6 . 14 shows the responses of nurses with doctorates as to 

what percentage of time is spent on research (ANA, 1981) . Nurses in 
health profess ions schools other than nurs ing repor ted spending almos t 
3 0  percent of their time on r esearch . Those in nur s ing progr ams at 

the baccalaureate and higher leve l spent only abou t 12 percen t o f  
their time o n  research . 
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TABLE 6.14 Averap Percentage of Time Spent ID Research by Work Sett1Da and Percentage of 
Nunes wltb Doctorates, 1980 
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11.1 
... 
2.3 

21.4 
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4.6 
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4.0 
Z0.6 
14.3 

2.9 

6.0 

_y Other 
100.0 

SOVIlCE: A.mcu N11r111' Allodadoa (1981). 

SUMMARY 

In 1983 , an Institute of Medicine committee ( IOM, 1983a , p .  149 )  
concluded that :  

Unlike the situation w i th  reapect t o  the bas ic 
supply of generalist nurses , where we have found the 
l ikelihood of a general balance between supply and 
demand in 1990 , the committee concludes that there i s  
both a ser ious current and probable 1990 shor tage of 
nurses educationally prepared for aaminiatration , 
teach ing ,  research , and advanced cl inical nurs ing 
specialties • • • •  there is such an obvious gap between 
the present supply • • •  and even conservative es timates 
of future advanced pos itions required • • •  that 
existing program capac ity and aources of s tudent 
suppor t at the graduate level should be expanded . 

We agree w ith these f indings . The low rate of unemployment of 
nurses with doctorates , the low percentage of nurse faculty member s 
w ith doctorates , and the r apid growth in the number of doctoral 
prograas in nurs ing lead the committee to conclude , even in the 
absence of numer ical projections , that there is and will continue to 
be unfilled demand for researcher s in this area . 

There is also a growing need for training suppor t in nursing 
research . In FY 1985 , appropr iations for NRSA programs of the 
D ivision of Nurs ing more than doubled from the previous year to 82 
mill ion , and the number of trainees and fellows increased to 16 8 .  
Applica tions for fellowsh ips increased by about 5 0  percent in FY 1985 
and ar e  expected to increase by another 3 0  percent in FY 1986 . 
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NRSA fellowships and traineesh ips constitute one of the pr incipal 
sources of suppor t for nur ses pursuing predoctoral and postdoctoral 
reaearch training . However , the committee notes that funding levela , 
although i ncreasing , have not been sufficient to allow programs to 
reach the levels i t  has recommended in the paat . The importance o f  
the problema addressed in nursing r esearch , th e  continued demand for 

nurse faculty with research training , and the growing pool of 
fellowship applicants all indicate that nursing r esearch is a rapidly 
developing area . Research training levels should be raised from the 
current number ( 16 8  in PY 1985 ) to about 320 in 1990 . 
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Auster , Richard , Irving Leveson , and Deborah Sarachek 
1969 •Tbe Production of Bealtb , An Exploratory Study . • Journal 

of Ruman Resources , vol . 4 ,  Pall , pp .  4 11-436 . 
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Balti.JM:)re , David 
1984 •Tbe Brain of a Cell . • Pp .  149-151 in Science 84 . Century of 

Barnard , 
1984 

the Sciences . 20  Discover ies that Changed OUr Lives . 
· Washington , D .C. & AAAS , · November .  

Kathryn B .  
•Nursing Research Related to Infants and Young Children . •  
In Annual Review of Nursing Research .  Vol . I . , Harr iet B .  
Werley and Joyce J .  Fitzpatr ick , eda . New York :  spr inger . 

Benjamin Rose Hospital Staff 
1959 •Multidisciplinary Studies of Illness in Aged Persona , I I .  

A New Classification o f  Functional Status i n  Activities 
of Daily Living . •  Journal of Chronic Disease , vol . 9 ,  
pp .  5 5-6 2 . 

Bergner , Mar ilyn 
1985 •Measurement of Health Status . •  Medical care , vol . 2 3 ,  no.  5 ,  

May . 

Block , 
1980 

Martin P . , and Scott N.  Swisher 
•Attitudes of Clinical Pellows in Internal Medicine 
Specialties Toward Academic Research Careers . •  A repor t  to 
the Committee on National Heeds for Biomedical and Behavioral 
Research Per sonnel , National Research council , Washington , 
D . C .  Unpublished . 

Brook , Robert a . , John E .  Ware , Jr . ,  Allyson Davies-Avery , Anita L.  
Stewart ,  cathy A. Donald , William B .  Rogers , Kathleen N .  Williams , 
and Shawn A. Johnston 

1 9 79 •overview of Adult Health Status Measures Fielded in Rand ' s  
Health Insurance Study. • Medical Care , vol . 17 , no . 7 , 
supplement , July . 

Brown , L .  Jackson , and Jeaae s .  Hixson 
1984 •Economic Porecaats and Dental Manpower Requirements : current 

Status , New Per ils . • Unpublished . 

Bryll , Terry 
1983 •eompar ison of Trends in the Hir ing of New Medical School 

Paculty Member s and Awards to New Pr incipal Investigator s 
on NIB ROl Grants . •  Unpublished . 

carter , Grace , Abby Robyn , and Allen Singer 
1983 Tbe SupplY of Physician Researcher s and Suppor t  for Research 

Training : Par t I of an Evaluation of the Har tford Fellowship 
Program. Rand Note N-2003-BF .  santa Monica & Rand . 

Challoner , D . R. 
1976 •The APCR--Administrative Ischemia . •  Clinical Research, 

vol . 24 , pp . 237-24 3 .  

Craig , 
197 9 

J . E . , B . L.  Dooley , and D.A.  Par ker 
•pr ivate Poundation Health Expenditures & A Survey Analys is . • 
Bulletin of the New York Academy of Medicine , October , 
P •  851 .  
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Davia , Wayne K . , and w.N.  Kelley 
1982 •ractora Influencing Decis ions to Enter Careers in Clinical 

Investigation . •  Journal of Medical Education , vol . 57 , 
November , pp.  275-280 . 

Par ley , 
1984 

Pamela J . 

Fe instein , 
1967 

1970 

Fe instein , 
1967 

•Who Are the On4er inaured? . •  Paper presented at the 
Aaer ican Public Health Aasociation , Anaheim , calif . 1 
November , 1984 . 

A. R. , and N .  Koas 
•Tbe Changing Emphasis in Clinical Research : I I .  Sites and 
Sources of the Investigations . • Annals of Internal Medic ine , 
vol . 6 6 ,  pp . 4 20-434 . 
•Tbe Chang ing Emphasis in Clinical Research & I II . Follow-Up 
Repor t for the Year s 1965-1969 . • Archives of Internal 
Medicine, vol . 125 , PP • 885-891 . 

A. R. , N .  Koaa , and J . B.M.  Austin 
•The Changing Emphasis in Clinical Research : I . Topic' Under 
Investigation . An Analysis of the Submitted Abstracts and 
Selected Programs at the Annual •Atlantic City Meetings• 
Dur ing 1953-1965 . • Annals of Interpal M!dicioe , vol . 66 , 
pp . 396-419 . 

Petter , Robert B . , Youngsoo Shin , Jean L .  Freeman , Richard P .  Aver ill , 
and John D.  Thompson 

1980 •case Mix Definition by Diagnosis-Related Groups . • Medical 
care , vol . 18 , no .  2 ,  suppl.,nt , February . 

Plook , B .  Evelyn 
1973 • Influence of Philanthropic Foundations and Professional 

Organizations , the Federal Government , and Var ious 
Commission Reports . •  In Health Services Research and R ' D 
in Perspective , B .  Evelyn Plook and Paul J .  Sanazaro , 
eda . Ann Arbor : Health Ac!Dliniatration Preas . 

Pox ,  Daniel M.  
1979 Economists and Health care. New York a Prodist. 

Fr iedman , 
1975 

R. , and L. K .  Dahl 
•The Effects of Chronic Conflict on the Blood Pressure 
of Rata with a Genetic Susceptibility to Exper imental 
Hypertension. • Paychoaomatic Medicine , vol. 37 , 
PP •  402-416 . 

Pr iedman , R. , and J .  Iwa i 
1976 •Genetic Predisposition and Stress-Induced Hypertension . • 

Science , vol 193 , pp .  161-16 2 .  

Fuchs , Victor R . 
1974 Who Shall Live? .  New Yor k a  Bas ic Books . 

Gibson , Rober t M. ,  Kathar ine R .  Levit , Belen Lazenby , and Daniel R.  Waldo 
1984 •National Health Expenditures , 1983 . • Health Care Financing 

Review , vol . 6 ,  no . 2 ,  pp . l-29 . 
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Gillis , C .B .  
1979 ·�e Role of the Basic Scientist in an Academic Clinical 

Setting . • Pederation Proceedings , vol . 38 , pp .  2355-2358 . 

Graduate Medical Education National Advisory COmmittee 
1981 Repor t to the Secretary , Dept . of Health and BWDan 

Services , Vol . I ,  SWIIIII&ry Repor t. DBBS Publication No .  
(BRA) 81-651 . Washington , D.C. a Health Reaourcea 
aa.iniatration, Apr il . 

Badley , Jack 
1982 More Health Care , Better Health? . washington , D .C . a  Orban 

Institute Preas . 

Health Care Pinancing Administration 
1984  Office of Research and Demonstrations . Status l!por t a  

Research and Demonstrations in Health Care Financing . 
Washington , D. c.  a BCFA , October . 

Berman , 
1985  

Samuel s . , and Allen M .  S inger 
Basic Scientists in Clinical Departments : A Faat Growing 
Component of Medical School Faculties . washington , D .C.  
In preaa . 

Huber , Bettina J .  
1985 Employment Patterns in Sociology : Recent Trends and Future 

Prospects. Washington , D . C . : Amer ican Sociolog ical 
Aaaociation .  

Institute o f  Medicine 
1979 

'l983a 

1983b 

1985 

Kaplan , B .M .  

Health Services Research. Report o f  a study by the committee 
on Health Services Research . Washington , D.C. a National 
Acade.y of Sciences . 
Nursing and Nursing Bducation a Public Policies and Pr ivate 
Actions. Report of the co .. ittee on Nursing and Nursing 
Education . Washington , D.C.  1 National Academy Preas . 
Personnel Heeds and Training for Biomedical and Behavioral 
Research . Annual/biennial reports of the committee on 
National Heeds for Biomedical and Behavioral Research 
Personnel . Reports for 1975-81 were prepared under the 
auapicea of the National Research council . washington , D .c . :  
Bational Acad� Preas . 
Preventing Low Bir thweight . washington , D.c. a National 
Academy Preas . 

1980 ·�e COntrol of Hypertension: A Therapeutic Breakthrough . • 
Amer ican SCientist , vol . 68 , pp .  537-545 . 

Kasl , s . v. , A. S .  Bvana , and J . c .  Niederman 
1979 •psychosocial Risk Factors in the Development of Infectious 

Mononucleosis . • Psychosomatic Medicine , vol . 41 , pp. 445-467 . 

Kennedy , Donald 
1985 •Government Policies and the coat of Doing Research . •  

Science , vol . 227 , February . 
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Korcok , Milan 
1983 •Medical Education & proaper itaa interrupta . • Journal of 

the Amer ican Medical Association , vol . 249 , January ,  
PP •  12-16 . 

Kuh , Charlotte v. 
1978 • Indicators of Scientific Manpower and Science 

Indicators . • Paper presented at the Science Indicator s  
Conference ,  May 12-13 , 1978 . Draft . 

Lipscomb , 
1982 

Lipsett , 
1981 

Joseph 
•value Preferences for Realth s Meaning , Measurement ,  and 
Use in Program Evaluation . • In Values and L9nq-Term care , 
Rober t  L .  Kane and Rosalie A .  Kane , eds . Lexington , Mass . : 
Lexington Books . 

Mor timer B . 
The Optiaal Use of Ph . D. ' s in Cl inical Research . Clinical 
Investigations in the 1980 ' s :  Needs and Opportunities . 
Repor t of a Conference Sponsored by the Andrew w . Mellon 
Foundation , May 29-30 , 1980 . waahington , D . C . : National 
Academy Preas . 

Luft , Harold S .  
1978 •aow Do Health-Maintenance Organizations Achieve �eir 

• savings • . • New England Journal of Medicine , vol . 298 , 
no. 24 , June , pp . 1336-1343 . 

198 5  •Competition and Regulation . • Medical care , vol . 23 , 
no . 5 ,  May . 

Manning , Willard G. , Arleen Leibowitz , George A. Goldberg ,  Williaa B .  
Roger a ,  and Joaeph P .  Newhouse 

1984 •A Controlled Tr ial of the Effect of a Prepaid Group 
Practice on Use of Servicea . • New England J9urnal of 
Medicine, vol . 310 , no. 23 , June , pp. 1505-1510. 

McNett , Ian 
1982 •psy . D. Pills Demand for Practitioners . •  APA Monitor , 

January , pp . 10-11 . 

National Center for Health Services Research 
1984a Persons with Limitations of Actiyity a Health Inauraoce , 

Expenditures and Use of Services. Data Preview 19 froa 
the National Health care Expenditures Survey . Rockville , 
Md .  1 NCHSR, October . 

1984b Program Notes . Rockville , Md .  a NCBSR, October . 

National Center for Health Services Research and Health care Financing 
Administration 

1985 NCBSR and HCPA Program Notes. Rockville , Md . a  National 
Center for Health Services Research and Health car e 
Technology Assessment , May . 
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National Commission on Research 
1980 Funding Mechanisms : Balancing Objectives and Reaources 

in University Research. washington , D . C . : National 
Commission on Research . 

National Institutes of Health 
1966-84 Office of Program Planning and Evaluation . Basic 

Data Relating to the National Institutes of Health . 
Washington , D. C. a u . s .  Government Pr inting Office (annual ) . 

1973-78 NIH Manpower Report .  A computer ized data f ile computed 
froa an annual survey of personnel contr ibuting to research 
g rants of NIH. washington ,  D .C.  

197 5  Cl inical Tr ials Committee .  •Issue Paper on Clinica l  
Tr ials . •  Bethesda , Md . Unpublished . 

l976a Forward Plan for Health , FY 1978-8 2 .  washington ,  
D . C . : o . s .  Government Pr inting Off ice , August .  

l976b National Hear t and Lung Institute . Proceedings of 
the National Heart and Lung Institute Work ing 
Conference on Health Behavior (May 12-15 , 1975) .  
Stephen M .  Weiss , ed . DHEW Publication No . (NIH ) 
7 6-868 . Washington , D .C . : o . s .  Government Pr inting 
Office . 

1977a The Job Market for B iomedical Scientists in 1975 . 

l977b 

197 9  

l983a 

1983b 

l983c 

1 984 

Bethesda , Md .  
National Institute of Neurolog ical and Communicative 
Disorder s and Stroke . Manpower in Basic Neurologic 
and Communicative Sciences : Present Status and 
Future Needs . Prepared under contract by the NAS/NRC 
Committee on Manpower Needs for Teaching and Research 
in Basic Neurologic and Communicative Sciences . DBBN 
Publication No .  (NIH) 78-1469 . Wash ington , D.C. : o . s .  
Government Pr inting Office . 
Divis ion of Research Grants . Manpower Repor t 2 ,  training 
Suppor ted by NIH Research Grants , Training Grants and 
Fellowships . FY1976 Supplement. Bethesda , Md . 
Division of Research Grants , Statistics and Analysi s 
Branch . Computer retr ieval of information on scientific 
projects . Bethesda , Md .  
• Inatructions for Repor ting Obligations for Medical and 
Health-Related Research and Development . • December . 
National Institute of Dental Research . Challenges for the 
Eighties . National Institute of Dental Research Long-Rang e 
Research Plan , FY 1985-89 . washington , D . C . :  o . s .  Govern­
ment Pr inting Off ice , December . 
NIH Task Force on Nurs ing Research : Repor t to the Director . 
washington , D .C. : o . s .  Department of Health and Human 
Services . 

National League for Nursing 
1 9 81-84 NLN Nur sing Data Book . New York : National League for 

Nurs ing (annual ) .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

P e r s o n n e l  N e e d s  a n d  T r a i n i n g  f o r  B i o m e d i c a l  a n d  B e h a v i o r a l  R e s e a r c h :   1 9 8 5  R e p o r t
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 2 6 0

http://www.nap.edu/catalog.php?record_id=19260


154 

National Research Council 
1958-85 Commission on Human Resources . survey of Earned 

Doctorates . A computer ized data file computed fro• 
an annual survey of doctorate degrees awarded in u . s .  
institutions . washington , D.c . 

1972-85 Summary Repor t .  Doctorate Recipients from United States 
Universities . washington , D.C. & National Academy 
Preas (annual) . 

1973-84 Commission on Human Resources . survey of Doctorate 
Recipients . A computer ized data file computed from a biennial 
survey of doctoral scientists and eng ineers working in the 
u. s .  wash ington , D. C .  

1 974 Minor ity Groups Among United States Doctorate Level 
Scientists , Eng ineers ,  and Scholar s ,  1973 . washington , 
D.C . & National Academy of Sciences . 

1 974-85 commission on Human Resources . NIB Roster of Trainees 
and Pellows , 1938 to present .  A computer ized data f ile 
of applicants for NIB fellowships and recipients of 
NIB traineeships . Washington , D. C .  

19 75a Commission on Human Resources . NIB Roster of Tr ainees 
and Pellows , 1938-75 . Summary Pile B .  A computer ized 
data file .  washington , D .C.  

1975b Commission on Human Resources . NIB Roster of Trainee s 
and Pellows , 1938-75 . Summary Pile c .  A computer ized 
data file . Washington , D.C . 

1 975-81 Personnel Needs and Tr aining for Biomedical and Behaviora� 
Research . Annual/biennial repor ts of the Committee on a Study 
of National Heeds for Biomedical and Behavioral Research 
Personnel . Later reports were prepared under the auspices of 
the Institute of Medicine . Washington ,  o.c. a National 
Academy Press . 

1976a Research Training and career Patterns of Bioscientist& : 
The Training Programs of the National Institutes of Health . 
A repor t of the Committee on a Study of the Impact of the 
NIB Research Training Programs on the Career Patterns of 
Bioscientist• (the Saltman Committee) . Washington , D .C. : 
National Academy of Sciences . 

1976b Commission on Human Resources .  Survey of Biomedical and 
Behavioral Scientists . A computer ized data f ile .  washington , 

l977a 

l 977b 

1978a 

1978b 

1978c 

1979a 

D.C .  
Commission on Human Resources . Survey of Health Services 
Research Personnel . A computer ized data file . Washington , 
D. C .  
Women and Minor ity Ph .D. ' s  in the 1970 ' s :  A Data 
�· Prepared by Dorothy Gilford and Joan snyder . 
Washington , D.C. a National Academy of Sciences .  
Non-Faculty Doctoral Research Staff in Science and 
Engineer ing. washington , D.C. : National Academy of Sciences . 
Commission on Human Resources .  Survey of Doctoral Programs 
for Nurses . Washington , D .C.  
Commission on Human Resources . Survey of  Pending Doctoral 
Programs for Nurses . washington , D .C .  
Commiss ion on Human Resources . Survey of Scientists and 
Eng ineer s .  A computer ized data f ile . washington , D . C .  
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l979b Research Excellence Through the Year 2000 . Repor t of the 
Committee on Continuity in Academic Research Per formance , 
Commission on Human Resources . Washington , D.c . a National 

. Academy of Sciences . 
1979-85 Commiaaion on Human Resources . Grant Applicant Pile . A 

computer ized data file of applicants for research grants 
froa NIB and ADAMHA from 1938 to present . washington , D .C.  

l98la Postdoctoral Appointments and Disappointments . 
Washington , D .C. a National Academy Press . 

l98lb Research Training Programs in Behavior and Health . 
Washington , D . C . & National Academy Preas . 

1982 Specialized Veter inary M&npower N!eds Tbrough 1990 . A 
report of the Committee on Veter inary Medical Sciences , 
Commission on Life Sc iences .  Washington , D . c . : National 
Academy Press . 

1 985 Science , Eng ineer ing , and Humanities Doctorates in the 
United States . 1983 Prof ile . washington , D .C . a National 
Academy Press . 

National Science Foundation 
1956-70 National Register of Scientific and Technical 

Personnel . A computer ized data file computed from a 
b iennial survey of scientists and eng ineer s work ing 
in the u . s .  Washington , D .C .  

1957 Graduate Student Enrollment and Support in Amer ican 
Universities and Colleges ,  1954 . washington , D . C . : 
u.s . Government Pr inting Office . 

1 960-84 Pederal Punds for Research and Development , and Other 
sclentlllc Activities . surveys of Science Resources 
Ser ies . Washington , D.C. & u . s .  Government Pr inting 
Office (annual) . 

1965-84 Academic Science : Scientists and Eng ineers (for .. r ly 
entitled Scientists and Engineer s in Colleges and Univers itie s 
and Human Resources for Scientific Activities at  Universities 
and Colleges ) . Surveys of Science Resources Ser ies . 
Washington , D. C .  a u . s .  Government Pr inting Office (annual) . 

1 972 A Pr ice Index for Deflation of Academic R & D 
Expenditures. Washington , D .C . a u . s . Government 
Pr inting Office . 

l 973-85a Academic Science/Engineer ing : Graduate Enrollment and 
Suppor t ( formerly entitled Graduate Science Education : 
Student syppor t  and Postdoctoral&) . Surveys of Science 
Resources Ser ies .  washington , D . C . & u.s . Governmen t 
Pr inting Office (annual) • .  

1973-85b Survey of Graduate SCience Students and Postdoctoral& . 
A computer ized data f ile .  washington , D . C . 

1975 Projections of Science and EnG ineer ing Doctorate 
SupplY and Utilization 1980-85 . washington , D . C . : 
u . s . Government Pr inting Office . 

1975-85 Academic Science/Eng ineer ing & R & D Funds ( formerly entitled 
Expenditures for Scientific and Engineer ing Activities at 
Univers ities and Colleges ) .  Surveys of Sc ience Resources 
Ser ies . Washington , D. C . : u . s .  Government Pr inting Office 
(annual ) • 

1 977 National Patterns of R & D Resources , Funds & Manpower in 
the United States , 1953-76 . washington , D . C . : u . s .  
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Neuhauser , Duncan 
1985 •aealth Services Research , 1984 . •  Medical care , vol . 23 , 

no .  5 ,  May . 

Office of Science and Technology , Bxecutive Office of the President 
1972 l!proving Health care Tbrough Beaearch and pryjlqpmcnt . 

washington , D .C . a u . s . Government Pr inting Office . 

Pallak , 
1982 

Per koff , 
1976 

Michael s . 
Testimony at Public Meeting of Committee on National Needs 
for Biomedical and Behavioral Research Personnel , Rational 
Academy of Sciences , Washington , D . C . ,  June 2 ,  1982 . 
Unpublished . 

Gerald T . , Lawrence Kahn , and Philip J .  Baas 
•The Effects of an Exper imental Prepaid Group Practice on 
Medical Care Utilization and Coat . • Med ical care , vol . 14 , 
no . 5 ,  May ,  pp .  432-449 . 

P ion ,  Georg ine M . , and Mar k  w . Lipsey 
19 8 4  •psychology and Society : The Challenge o f  Change . • 

Amer ican Psychologist , vol . 39 , no . 77 , pp. 739-754 . 

President ' s  Biomedical Research Panel 
1976 Repor t of the President ' s  Biomedical Research Panel . 

Appendix A .  Par t I .  The Place of Biomed ical Science in 
Medicine . DHEN Publicaton No . (OS )  7 6-501 . washington , 
D . C . : u . s .  Government Pr inting Office .  

Rober t  Wood Johnson l'ounclation 
1984 ·�e Robert Wood Johnson Clinical Nurse Scholars Program 

1985 . • Informational brochure .  

Rosenberg , Leon R .  
1985 ·�e State of Our School . •  Yale Medicine , vol . 19 , no. 2 ,  

Winter , pp .  1-5 . 

Sanazaro , Paul J .  
1973 • Pederal Health Services R • D under the Auspices of the 

Rational Center for Health Services Research and Development . • 
In Health Services Research and R • D in Perspective , 
B .  Evelyn Plook and Paul J.  Sanazaro , eda . Ann Arbor &  Health 
Administration Preas . 

Sherman , C . R. , and T.B.  Morgan 
1979 A Prospective Study of Physicians and Research careers . 

Sherman , 
198 2 

Washington , D . C . a AAMC , July . 

Charles R . , and George Bowden 
•updated �rends and Some New Observations about Medical School 
Faculties . •  A repor t to the Committee on National Needs for 
Biomed ical and Behavioral Research Per sonnel , National 
Research Council , Washington , D . C .  Unpublished . 
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Sigma Theta Tau 
19a4a •ooctoral Programs in Hursing a Update . •  Reflections , 

vol . 10 , August-September , p .  a . 
l 9a4b • 19a4 Research Grants Announced . •  Reflections , vol . 10 , 

August-Septellber ,  p .  3 .  

Silver , Morr i s  
1972 •An Bconometr ic Analysis of Spatial var iations in Mortality 

Rates . • Pp .  161-227 in Easavs in tbe Bc0D911ica of lealth , 
Victor R.  Puchs , ed . Hew York a National Bureau of Economic 
Research . 

Thier , Samuel o .  
1 9aO •clinical Investigation in the 19ao • a a  Per spective from the 

Medical Schools . • Clinical Research , vol . 2a , pp .  24a-25l ·  

u. s .  Bureau of tbe Census 
1953 u . s .  Census of Population a Special Repor t -- Education . 

1950 Population Census Repor t .  P-B No .  SB .  Washington , D . C . a 
u . s .  Government Pr inting Off ice (repr int) . 

195a-76 current Population Reports -- Qonsumer Income . Ser ies 
P-60 , nos . 27 , 3 9 ,  4 3 ,  4 7 ,  51,  5 3 ,  60 , 66 , 7 5 ,  ao , as , 
90 , 9 2 ,  97 , 101 . Washington , D .C. a u . s .  Government Pr inting 
Off ice . 

1 965-a4 Current Population Reports -- Population Estimates and Projec­
t ions . Ser ies P-25 , nos . 305,  311 , 3as , 441 , 614 ,  704 , a7o , 
917 , 922,  952 .  Washington , D. c . a u . s .  Government Pr inting 
Off ice . 

1 975  Histor ical Statistics of  the United States , Colonial 
Times to 1970 . washington , D . C . a u . s .  Government 
Pr inting Office . 

1979 Current Population Reports -- Population Character istics . 
Ser ies P-20 , No .  336 .  Washington , D . C . a u. s .  Government 
Pr inting Office . 

l 9a4 Statistical Abstract of the United States . lOStb ed . 
Washington , D .C. a u.s . �ernment Pr inting Office . 

u. s .  Congress , Bouse 
19aO Colllllittee on Appropr iations . LabOr , Health and Human 

Services , and Bducation Bear ings for PY l9al , Par t IV. 
washington , D.C. a u . s .  Government Pr inting Office . 

u. s .  Congress , Senate 
1967 Oommitt .. on LabOr and Public Welfare . Senate Report 

No. 90-724 . Public Health Service Allendlaents . 
Washington , D . C . , Ho9aber 4 .  

l97aa The National Institutes of Bealtb care Research Act . 
s .  2466 , 9 5th Cong . , 2nd seas . 

197ab Senator Bdward Kennedy introducing a bill to amend 
the Public Bealtb Service Act . Tbe National Institutes 
of Bealtb care Research Act . s .  2466 , 95th Cong . , 2nd 
seas . , January 31 . Congressional Record , vol . 124 , 
pp .  saa9-895 (daily edition) . 
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u. s .  Department of Education ( formerly Office of Education) . Nationa l  
center for Education Statistics 

1 948-81 Earned Pegrees Conferred. · washington , D . C . a u . s . 
Government Pr inting Office (annual) .  

1 948-84 Degrees and Other Pormal Awards Conferred (Higher Bducation 
General Information Survey) . A computer ized data file .  
Washington , D . C .  

1 959-79 Students Enrolled for Advanced oegrees. washington ,  
D.C. a u. s .  Government Pr inting Office (annual) .  

1 961-84a Pall Enrollment in Higher Bducation ( formerly entitled 
Opening (Pall ) Enrollment) . washington , D.c. : u.s . 
Government Pr inting Office (annual ) • 

1 961-84b Pall Enrollment and Compliance Repor t of Institutions of 
Higher Education (Higher Education General Information 
survey) . A computer ized data file .  washington , D . C .  

1973-82 Projections of Educational Statistics .  Washington ,  
D . C . : u . s .  Government Pr inting Office (annual) . 

1974-83 Digest of Education Statistics .  Washington , D .C. a 
u . s .  Government Pr inting Office (annual) . 

1980 The Condition of Education . Washington , D. C .  
u . s .  Government Pr inting Office (annual) . 

u.s . Department of Health and Human Services (for .. rly Health , 
Education , and Welfare)  

1 967 Office of the Secretary . Proceedings of the White 
Bouse Qonference on Health , November 3 and 4 ,  196 5 .  
Washington , D .C. a u . s .  Government Pr inting Office . 

1 971 Office of the Assistant Secretary for Health and 
Scientific Affairs . Pirst Special Rtport to the u . s . 
Congress on Alcohol and Bealth. DBBif Publication No .  
(IISM) 73-9031 . Washington ,  D.C. : u . s .  Governmen t 
Pr inting Office , December . 

Ware , John B. 
1 985 •Monitor ing and Bvaluating Bealth Services . •  Medical care , 

vol . 23 , no . 5 , May . 

WOlanin , Mary Opal 
1 984 •Clinical Ger iatric Nursing Research . • In Annual Review of 

Nursing Research . Vol . I . ,  Harr iet B .  Werley and Joyce J .  
Fitzpatr ick , eds . Hew York a Spr inger . 

wyngaarden , Jaaes 
1 979 •Tbe Clinical Investigator as an Endangered Species . •  

Hew England Journal of MtcUcine , vol . 301 , Decubtr , 
PP • 1254-1259 . 

Zuaman , Randall M .  
1 983 • The Expanding Role of the Basic Scientist in Cl inical 

Medicine . •  Cl inical Research , vol . 31 , no . 2 ,  pp . 144-14 5 . 
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Schools , by Control of Institution , 1962-84 
($  thousands) 

Average Clinical R and D Expenditures and 
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Research and De¥elopment Revenue and Expendi­
tures in o. s .  Dental Schools , by Control of 
Institution, 1968-83 ($ thousands) 176 

Dental Clinic Revenue in o . s .  Dental Schools , 
by Control of Institution, 1 968-83 ($ thousands) 1 77 

Dental School Tuition Revenue , by Control of 
Institution, 1968-83 ($ thousands) 178 

Revenue from State and Local Governments in o.s . 
Dental Schools , by Control of Institution , 
1968-83 ($  thousands) 179 

Total Revenue in o . s .  Dental Schools , by Control 
of Institution , 1968-83 ($ thousands) 180 

Pull-Time Budgeted vacancies on o.s.  Dental School 
Faculties , by Control of Institution , 1969-84 1 81 
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APP£•11 TAa( AI Studellts ID U.S. IIINICII SdMiols, Ill C.trol of IMtthtt•, 1961-84,!1 

A11  Sdlools M i te ScMols Prlt�te Sdloo1s 

f lscel 111Nice1 I•W'IIs I C1 t•tcel IIINicel l•t ... s I C1 t•lcel llltltcel l•t ... s 1 C1 tDICII , ... Total Studellts lesl•ts Fe1 10WI Tote1 S�ts lest•t� Ft1 10WI,tl Tote I Students ltsl .. ts Ft1 10WI 

1961 4t.l9t 30.- 1i,tJO 2,241 25, 1 15 15 154 1.312 7tt 24, 714  14 .734 ··- I 442 
1962 52,014 31 ,077 17,312 3,575 H,412 11:21 1 1,237 1 ,964 25,102 14,866 t, 125 1 :6n 
1963 52 ,219 31 ,231 17,liD 3,1CU H, l. 11,432 I. HZ 1 ,474 21,021 14.106 .... 2, 127 
ltM 54. 111 32,ocn 17 ,t51 4 ,224 27,212 17,012 1.401 1 ,172 26.- 14.989 t,541 2,l52 
1965 55, 170 32,101 11.991 4,073 27,511 17, 1 16 I.M 1 ,441 27.10t 14.990 .... 2,127 

1961 51, 101 32,412 1t,t50 30119 21,610 17 ,401 ·t,t59 1 ,245 27,491 15.071 t,ttl 2,424 
1967 57,611 ll, l42 20,210 4, 186 zt,351 17,- t,t32 1 ,520 21.210 15.231 IO,l51 2,1M 
1911 61 .114 34, 311 22,044 1,322 32,l01 11,631 1 1 ,330 2,347 29,376 15,617 10,714 2,975 "" 63.530 35, 102 23,412 4,961 33, 153 19,024 1 1 ,930 2 , 1tt 30,377 16.071 1 1  532 2, 767 
1970 17.715 37,971 27,003 2,104 35,301 21 ,012 12,141 1 ,379 32,476 16.896 14 : 155 1 ,425 

1971 71 ,500 40,476 27,440 l7. 7ll 3,514 22,616 1l.t51 1 , 161 33, 767 17,810 13,414 2,423 
I 1972 81 ,564 43,576 31 , 722 6,211 44. 169 . 24.500 16.657 3,01� 37,395 11.076 15,065 3,� 

1973 86.914 47.523 33, 1 1 7  6,274 47,429 26,130 16,954 3,64 c 39,485 20,693 16, 163 2,  I 
1974 91 ,515 50,242 35,644 5,629 50.230 21,753 18.808 2,11 41 ,215 21,419 16,131 2,�1 
1975 95,273 54 .076 36,213 4,914 51 ,677 30.126 19, 159 1 ,692 43.596 23.250 17 ,054 3,HZ 

1976 100, 152 56.244 31.370 5,531 55,561 32,41 7 20.625 2 ,519 44.591 23,827 17 .741 3,01t 
1977 103 .061 51.211 39.431 5.364' 57. 364  33,932 21 , 141 2,291 45,697 24 .334 11,290 3,073 
1971 106,161 10.424 41 ,222 5.222 59,- 35,633 21 .tt2 2 .255 46.- 24. 791 19,230 2,967 
1979 1 12. 770 12.512 44,951 5,237 64.024 37,265 24 .219 2,540 41. 746 25,317  20.732 2,697 
1910 1 16,5 1 1  64,020 46,775 5. 716 M,Jl5 31,234 25, 170 2,931 50, 176 25, 786 21,105 2,715 

1981 1 11.283 65.412 41.577 6,2M 67.091 39,425 24,621 3,031 51 . 112 25,987 ZI ,Mt 3.251 
1- 123.- .. .... 50,311 7, 123 70.601 40, 132 26.791 3,671 53.317 26,352 23,510 3,445 
1983 126,024 "·- 51 , 704 7.434 7 1 .323 40,410 27. 1 71 3, 735 54.701 26.476 24 ,521 3,6tt 
1984 127,179 67.437 53,297 7, 145 73,251 40, 795 28,135 3,621 54,621 26.642 24,412 3.524 

.!/Figures ..,.. obtained f,. tile Assoctatt• of "-ric• IIINical Co11etts 1 '972·85; sy: l•l t•lattons of 4/1182, 5/1 7/82, 6/15183, 7/10114 1M 211/15 ) .  
Beceuse AMC date ..... tac..,lete, fttures for al l I t- I•  1962 lftll for c lolc1l el  OWl t• It&t wre obtelnecl fr• tile MlrlcM llldlcel Assoclett• 
( 1960-14 ) . 

!llacludes onl1 lftdlwlduals ID accredited prograiS eff l l t ated wltb -.dlc1l scbools.  

!I IRcludes graduate students. 

�/ lnterpol1ted. 
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APP£1101 1  TAll.£ A2 FICultJ t• U . S .  Medical School s ,  bJ Control of lnst ttut ton, 1961 -84 

F u 1 1 -T t•� 
A1 1 Schools Pub l tc Schoo I s  Private Schools Put-H• � Yo l1111teer fJ/ 

F tscal  Bnlc Se t . C l tn. Bas te Se t .  C l t11. Bas te Se t .  Cl tn. Bas te Se t .  Cl tn . Bas te Sc i .  C l tn .  
Year Tota l �ts . �ts .  Total �ts . �ts .  Tot. I �ts.  !.!!J!ts.  Total �ts .  Oel!ts . Total �ts. !!J!tS .  

1961 1 1 ,224 4 ,023 7 ,201 5,054 1 ,849 3 ,205 6 , 1 70 2 , 1 74 3,996 n/a n/a n/a •Ia 11/a n/a 
1962 12 ,040 4 , 342 7 , 698 5,448 2 ,01 1 3, 437 6, 592 2 , 33 1  4 ,261 n/a n/a n/a 11/a n/a 11/a 
1963 1 3,602 4 ,693 8,909 6, 190 2 ,202 3,988 7 ,412  2,491  4 ,921  n/a n/a .. ,. •Ia 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 
1965 15,882 5,233 10,649 7,609 2 ,452 5, 157 8,213 2 , 781  5,492 11/a n/a .. ,. n/a n/a 11/a 

1966 1 1 , 1 18 5 ,671  1 1 ,447 8,220 2 ,666 5 , !152 8,898 3 .003 5.89S 11/a •Ia n/a n/a n/a 11/a 
1967 19 ,297 5,871 1 3,420 9.268 2 ,907 6,361 10,029 2 , 970 7,059 n/a n/a nl• n/a n/a n/a 
19b8 22 ,293 6 , 639 15,654 1 1 .066 3 , 364 7, 702 1 1 ,227 3 ,275 7 , 952 n/a .. ,. nl• n/a n/a n/a 
19b9 2J.Ol4 7,048 15,- 1 1 , 126 l . Sfl l  7,5!19 1 1 ,901 3.481 8,427 n/a n/a n/a n/a n/a n/a 
1970 24 ,093 7 ,281 16,806 1 1 .810 3 , 718 8.092 12,223 3 , 509  8, 714 n/a nl• nl• n/a n/a n/a 

.... 
1971  21,539 8,283 1!1,256 13 ,385 4. 300 9,085 14, 154 3,983 10, 1 1 1  1 , 192 n/a 49,928 n/a n/a 0\ 
1972 30, 1 70 11, 7 14 2 1 ,456 14. 588 4 , 642 9, 946 15,582 4 , 012 1 1 ,510 7 ,403 925 6,418 56, 732 3,499 53 ,23J � 

1973 33,265 9 ,381 23,884 15,455 4 , 790 10.665 1 1,810 4 , 591 IJ ,219 6,870 8110 5,990 61 ,895 2 ,81 1 59,078 
1974 14 , 878 9.928 24 ,950 16, 307 5,238 1 1 ,069 18,511 4 . 690 13,881 7 ,61 6  793 6,82l 62, 1 15 3 ,946 58 , 169 
1975 31,010 10, 164 26,846 1 7,820 5,488 12 , 332 19, 190 4,676 14, 514 10.01 1 1 ,027 8, 9114 64,393 3 ,896 60,497 

1976 39 , 346  10, 743 28, 603 19,690 5,944 1 3, 746 19,656 4 , 199 14,857 7,824 800 7,024 70,453 4 ,405 66 ,048 
1917 4 1 ,650 1 1 . 301 30.349 20,819 6 ,313 14,436 20.831 4 , 918 15,913 7, 738 685 7,053 74. 193 4,473 69, 720 
1978 44 , 3!»11 1 1 , 736 32 ,622 23,240 6 , 766 16,474 2 1 , 1 18 4 . 970 16, 148 7 ,268 749 6,5 19  78. - 4 . 649 74 , 337 
1979 46,662 12 ,605 34 ,057 24,406 7 , 164 1 1 ,242 22 ,256 5,441 16, 815 9,692 922 8, 170 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 71, 759 

1981 50, 532 12 .816 31, 716 26. 555 7,4 11  1 9,084 23.971 5,345 18,632 9,550 1 ,01 7 8, 53J, 89,017 5,100 83,971 
1982 53 ,37 1  l l.223 40. 148 27, 512 1. 101 19,1165 25, 199 5 , 516 20,283 10.45 1  1 ,043 9, 408 93.099 5,51 7 87 ,582 
1983 55,525 13,587 4 1 ,938 29, 160 7,963 21 , 197 26, 365 5,624 20,741 8.997 915 8,022 105,590 5, 719 99,81 1 
1984 57 ,003 13 .560 43,443 29,274 1 .  7112 2 1 ,492 27, 729 5 , 718 21 ,951 9,1164 91 7 8,947 104,240 5.947 98,293 

!lr tgures wre obt• tllld fr• the Assoc tatton of � tcu Mldtca l Col leges ( 1972-85, spectal t•l•ttons· of 4/8/82 , 5/ 1 7182 , 6/ 15/83, 7/10/84, and 
2/5/8!1 ) .  Because AAJIC data were tncCIIIIP iete , tot• I fu t l · t t• f�eultJ f igures for 1962 wre obtatned fr• the •rtcan Medtcal Assoc iat ion ( 1960-84 ) ;  pub l tc 
and private ftgures for 1962 wre e5t l  .. ted b.r the c-ttl.ee. 

!!/rr• the � teen Med tcal Assoc t atlon ( 1960-84 ) .  
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APP£1101 1  TAil.E Al C l lnlc.l Sc iences f lc u l ty/Student Rd lo, by Contro l of Inst i tut ion, 1963-84!1 

F I sui 
Year 

1963 
1964 
196S 

1966 
1967 1 9611 
1969 
1910 

1971 
1972 
1973 
1914 
197S 

1976 
1971 
1 918 
1979 
1980 

1981 
1982 
1983 
191M 

A 1 1  Schools  Publ ic Schoo ls  Pr l vde Schools 

C l inical 4-Yr. Weighted C 1 tnlca1 Faculty/ C l inical 4-Yr . Weighted C l in ica l F acu l ty/ C l inical 4•Yr. Weighted Cl inical F ac . /  
fac11Jty Avg.  Enro1 1•nt , Student Rat to f acu l ty Avg . Enrol 1�t Student Rat to F acu l ty Avg .  E nroH�t Student Rat to 

(Cf) (liS) (Cf/115) (Cf) __ _ (liS) (CF/IIS)  (CF ) __ _ _ _ _j�) _ _ _ _ _ _ jCf/VS) 

8, 909 
9,474 

10,649 

1 1 ,447 
13,420 
IS,654 
15,986 
16,806 

19,ZS6 
2 1 , 4S6 
23,884 
24, 950 
26,846 

28,603 
30, 349 
32 ,622 
34,057 
36,665 

37 , 716 
40, 148 
4 1 ,938 
43,441 

51 ,209 
52 ,091 
53, 331 

54,504 
55, 724 
57,382 
59, 106 
62,639 

65, 969 
70, 61 1 
76,805 
83, 329 
18,949 

93,440 
97 , 57 1  

1 01 , 428 
105, 463 
109,808 

1 13,952 
1 1 7, 724 
1l1 , 180 
124 ,364 

0. 1 1�/ 
0. 182 
0.200 

0. 210 
0.24 1 
0.273 
0.268 
0.268 

0.292 
0.304 
0. 3 1 1  
0.299 
0. 302 

0.306 
0.3 1 1 
0.322 
0. 323 
0. 334 

0.331 
0.341 
0.346 
0.349 

3 , -
4, 390 
5, 157 

5,552 
6 , 36 1  
1 , 102 
7 , 559 
8,092 

9.085 
9.946 

10.665 
1 1 ,069 
12, 332 

13, 746 
14,436 
16,474 
1 7 ,242 
18,983 

19,084 
19,1165 
21 , 197 
21 ,492 

25, 850  
26,211  
26,826 

27, 4 19 
28, 165 
29,301 
30,849 
32,598 

34, 494 
37 ,234 
41 ,090 
45 , 193 
48, 527 

51 , 134 
53,678 
S6,235 
59,012  
61 , 918 

64,615 
66,91l 
68,840 
70,698 

0. 1�/ 
0. 167 
0. 192 

0 .202 
0.226 
0 .263 
0.245 
0.248 

0.263 
0.267 
0.260 
0.245 
0.254 

0.269 
0.269 
0.293 
0.292 
0.307 

0.295 
0.297 
0.308 
0.304 

4 > 921 
S,084 
5 . 492 

5,895 
7,059 
7 ,952 
8,427  
8, 714 

10, 1 11 
1 1 . 510 
13 ,2 19  
u.aa1 
14 , S14 

14 ,8S7 
15 ,913  
16, 148 
16,815 
1 7 ,682 

18,632 
20.283 
20 , 74 1  
2 1 ,951 

25, 359 
25,820 
26,505 

27,085 
27,558 
28,081 
28,827 
30,010 

31 ,475 
33,376 
3S, 7 14  
38, 1 35 
40,422 

42, 306  
43 ,893 
45, 193 
46,451 
41,890 

49, 337 
50,812 
52 ,339 
53,666 

0. 1�/ 
0. 197 
0 .207 

0.218 
0.2S6 
0.283 
0.292 
0.290 

0. 323 
0.345 
0. 370 
0.364 
0.359 

0.351  
0. 363 
0.357 
O. l62 
0.369 

0.378 
0. 399 
0. 396 
0.409 

!/f aculty Is def ined as a1 1 fu1 1-tl• faculty eiPloyed In c l inical sc i ence depar�ts of u.s.  -'leal school s .  Students are def ined as 1 4-Je•r 
we ighted average of etlr01 1�ts, I .e • • (IIS)t • 116( St + 2St- 1 + 2St-2 + St-3 ) •  llhere S • tota l enro1 1�ts of -' l e a l  students, Interns, 
res idents, and c 1 tnlca1 fe l lows . Totals  1111 not s• due to i'ellndlng. See Appendix Table A1 for support ing data • 

.!!1 Est tMted by the c .. t ttee. 
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APPEND I X  TABLE A4 M . D .  Gr aduates of u . s .  Med i c a l  Schoo l s ,  by Contro l of I n s t i tut i on ,  
1 961 -84 

M . D .  Graduates!/ Number of Med i ca l  School s �  
F i sca l  
Year Tot a l  Pu b l i c  Pr i vate Total  Pub l i c  P r i v ate 

1 96 1  6 , 994 n/a n/a 86 44 42 
1 962 7 , 1 68 n/a n/a 86 44 42 
1 963 7 , 264 n/a n/a 87 44 43 
1 964 7 , 336 n/a n/a 88 45 43 
1 965 7 , 409 n/a n/a  88 45 43 

1 966 7 , 574 n/a n/a 91  48 43 
1 967 7 , 743 n/a n/a 96 53 43 
1 968 7 , 973 n/a n/a 98 54 44 
1 969 8 , 059 n/a n/a 1 00 56 44 
1 970 8 , 367 n/a n/a 1 02 58 44 

1 97 1  9 , 005 4 , 89 1  4 , 1 1 4 1 07 62 45 
1 972 9 , 558 5 , 295 4 , 263 1 1 0  64 46 
1 973 1 0 , 396 5 , 884  4 , 51 2  1 1 3 66 47 
1 974 1 1 , 365 6 , 441  4 , 924 1 1 3 66 47 
1 975 1 2 , 7 1 6  7 , 1 75 5 , 541  1 1 3 66 47 

1 976 1 3 , 634 7 , 534 6 , 100 1 1 5  68 47 
1 977 1 3 , 61 4  7 , 698 5 , 9 1 6 1 1 9  72 47 
1 9 78 1 4 , 391 8 , 284 6 , 107 123 74 49 
1 9 79 1 4 , 966 8 , 852 6 , 1 1 4 1 25 • 74 5 1 
1 980 1 5 , 1 35 8, 840 6 , 295 1 26 75 51 

1 981  1 5 , 673 9 , 243 6 , 430 1 26 75 51  
1 982 1 5 , 985 9 , 545 6 , 440 1 2 7  75 52 
1 983 1 5 , 801 9 , 41 1 6 , 390 1 27 75 52 
1 984 1 6 , 369 9, 792 6 , 577  127  75  52 

�F i gures for 1 961 - 1 970 were obta i ned from the American Med i ca l  Assoc i at i on 
( 1 960-84 ) .  F i gures for 1 9 7 1 -84 were obtai ned from the Assoc i at i on of Amer i c an 
Med i c a l  Co l l eges ( 1 972-85 , spec i a l  t abu l at i ons of 1 0/21 /82 , 6/ 1 5/83 , 7/1 0/84 ,  and 
2/5/85 ) . The 1 983 f i gure for pr i v ate school s i nc l udes an est i mate from Co l umb i a 
Un i vers i ty .  

!! From the Assoc i at i on of Amer i can Mea 1 ca 1  Co l l eges ( 1 972-85 , spec i a l tabu l at i on s  
of 1 0/27 /82 , 6/ 1 5/83 , 7/ 1 0/84 , and 2/5/85 ) .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

P e r s o n n e l  N e e d s  a n d  T r a i n i n g  f o r  B i o m e d i c a l  a n d  B e h a v i o r a l  R e s e a r c h :   1 9 8 5  R e p o r t
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 2 6 0
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APPENDI X  TABLE AS Ful l -T i.e Budgeted VaciRC i es on U . S .  Med ica l School Facult ies, by Control of I nst i tut ion , 1961-84!1 

F i sca l  
A 1 1  Oepart.ents Bas te Sc i ence Depart.ents C l i n i c a l  Sc ience Depart.ents 

Year Total Publ tc Pr hate Tota l  Pub l tc Pr i vate Tot a l  Publ tc Pr l nte 

196 1  784 n/a n/a 305 n/a n/a 5 1 5  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 4 76 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 , 1 15 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 .... 
1 968 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 , 1 12 n/a n/a U1 
1970 1 ,634 n/a n/a 54 1 n/a n/a 1 ,093 n/a n/a 

197 1 1 , 522 856 666 518 296 222 1 ,004 560 444 
1 972 1 , 757 1 , 1 1 1  646 5 1 1 328 183 1 ,246 783 463 
1973 1 ,857 1 , 144 1 13  550 36 1  189 1 , 307 783 524 
1 974 2 ,079 1 , 339 740 601 388 2 1 3  1 ,4 78 951 527 
1975 2 ,250 1 , 505 745 618 4 1 5  203 1 , 632 1 ,090 542 

1976 2, 446 1 , 588 858 664 467 197 1 , 782 1 , 12 1  661 
1977 2 , 503 1 , 599 904 638 4 16  222 1 ,865 1 , 183 682 
1978 2 ,697 1 , 782 915  697 484 2 1 3  2,000 1 , 298 702 
1979 2 ,821 1 .81 1 1 ,010 72 1 467 254 2 , 100 1 . 344 756 
1 980 3,055 1 ,97 1  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 
1983 2,94 1  1 .857 1 ,084 671  4 1 9  252 2 .270 1 .438 832 
1 984  3 , 107 1 .890 1 , 2 1 7  705 443 262 2 ,402 1 , 447 955 

!/f igures for 1961 -70 were obta t ned fro. the Aaer ican Med i c a l  Assoc i at i on  ( 1960-84 ) .  F igures for 1971 -84 
were obtained fro. the Assoc iat ion of Aaer lcan Med t c a l  Co l l eges ( 1972-85 , spec i a l  tabu l at ions of 10/21/82 . 6/ 15/83 . 
7/ 10/84 , and 2/5/85 ) .  
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APPENDIX TABLE A6 Pr l .. ry Activity of Phys ic i ans tn the U . S . , 1 963-83!/ 

. 
Unc lasstf led 

Totll 
W 

and UnkRIMI 
Act ive Patient Care TeKhtng Adllln. Research Other Address 

F tsca1 
Year • s • s • s • s • s • s • s 
1 963 263, 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  
1 964  270,88S 100.0 253,543 93 .6 8,869 3 . 3  3 , 51 2  1 . 3 3 ,62 7 1 . 3 n/a - 1 , 333 0. 5 
1965 2 78 , 809  100.0 259 , 4 1 8  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  
1 9� 295 , 732 100.0 274 , 190 92 . 7  1 1 , 166 3 .8 4 , 1 2 1  1 .4 4 , 595

!V 
1 . 6 n/a - 1 , 660 0 . 6  

19 c 298,401 100.0 261 , 722 87 . 7  5 ,05 1 1 . 7  1 1 , 7 1 5  3 . 9  1 5 ,44 1 5 . 2  2 , 383 0.8 2,089 0. 1 
1969 305,047 100.0 270, 737 88.8 5 , 149 1 . 7 1 2 , 107 4 .0 1 2 , 375 4 . 1  2 , 598 0 . 9  5 , 865 1 . 9 
1970 3 1 4 ,407 100.0 278,535 88.6 5 , 588 1 . 8 12 , 1 58 3 . 9  1 1 ,929 3 . 8  2 , 635 0.8  3, 562 1 . 1  

1 97 1 325, 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  1 1 ,074 3 . 3  9 ,290 2 . 8 2 , 693 0.8 15,52 1 4 .6 
1973 343 , 755 100.0 295 , 257 85 . 9  6, 183 1 .8 1 1 ,959 3 . 5  8, 332 2 .4 2 ,636 0 . 8  19, 388 5 . 6  
1974 358, 1 34  100.0 301 ,238 84 . 1  6,464 1 . 8 1 1 , 739 3 . 3  8, 1 59 2 .2 2 , 666 0. 7 27,868 7.8 
1975 372 ,293 100.0 31 1 ,937 83 . 8  6 , 445 1 . 7 1 1 , 161 3 .0 7 , 944 2 . 1  2 , 793 0 . 8  32 ,01 3 8 . 6  

.... 
1916 387, 329 100.0 318, 4 1 2  82 .2 6,935 1 . 8 1 1 ,689 3 . 0  8, 514 2 .2 2 ,893 0. 7 38,886 10.0 0\ 
1977 392 ,91 3 100. 0  332 , 393 84 . 6  6, 673 1 . 7  1 1 ,954 3 . 0  9, 786 2 . 5 2 ,81 3 0. 7 29 , 296 7 . 5  0\ 
1978 4 10,655 100.0 342 , 11 4  83 . 6  7,025 1 . 7  1 1 ,858 2 . 9  1 1 ,437  2.8  2 , 777 0. 7 34 ,844 8.5  
1919 426,226 100.0 356, 783 83 . 7  7 , 523 1 . 8 1 2 , 1 18 2 .8 1 4 , 5 1 5  3 .4 2 , 790 0 . 7 32 ,497 7 . 6  
1980 44 1 , 935 100.0 376, 5 1 2  85 . 2  7 , 942 1 . 8 12 ,209 2 . 8  1 5 , 377 3 . 5  2 ,876 0. 7 2 7 , 0 1 9  6. 1 

1981 450, 1 12 100.0 389, 369 86 . 5  7 , 202 1 .6 1 3 ,250 2 .9 1 7 , 901 4 .0 3 ,023 0 . 7 1 9 , 36 7  4 .3 
1982 466 ,268 100.0 408,663 87 . 6  7 , 505 1 . 6 1 3 , 408 2 9 16, 743 3 . 6  3,070 0. 7 16,879 3 . 6  
1983 482 ,635 100.0 423 , 36 1  81. 1 1 , 183 1 . 6 1 3 , 828 2 .9 18, 535 3 .8 3 , 290 0 . 7 1 5 , 838  3 . 3  

!IFr• the -..lcan Medical Assoc i ation ( 1 963-85 ) .  

�Excludes taporary foreign; Includes unk iiCMI  address and unc l ass ified. 

flln 1968 tile AM revtsed t ts procedures for c lassifying physicians , ltlk lng c...,artsons wtth ear ly years eatraely 
d iff icult.  One effect was to drastical ly reduce the Teach ing category and to Increase the �tnl strat lon and 
Research categories .  

�/ Includes 8,029 fel lows forwer1y Included In the Pat ient Care category . 
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APP[IDI I TABLE A7 R llld D Eapellllt tures In U.S.  Medical Scllools ,  b.r Control of l11st l tut ton, 1962-84 (S lhouslfllls)  

Total R llld D £1N11dttures Est ... ted Cl tntcal R 111d D �  
C11rre11t Dol lars!/ 

RIH C l tniCI I 
1972 Dol lars 11111 He It  611' Reseuch as a 1972 Dol lars 

F lscal Pr Ice Def latorW I of Total  
Year Total Ptlbl tc Pr ivate Total Public Pr ivate I 1972 • IOO.OOl Research Obl lsat tonsY Total Publ ic Private 

1962 208,573 15,491 1ZJ,082 295,141 121 ,264 1 74 ,584 70.50 12 .0  35,502 14,552 20,950 
1963 264,418  106,000 158,400 369,299 141,045 221 ,229 7 1 . 10  1 3 . 5  49,855 19, . 29,166 
1964 310,4 12  121, 710 1 81 , 702 426,971 1 7 7,043 249,934 72 . 70 15.0 64,047 26,556 37 ,490 
1965 344 , 187 143,627 201 , 110 464,047 193, 307 270, 140 74 .30 16. 5 76,� 31 ,896 44 ,672 

1966 377,027 155,960 221 ,068 490,921 203,07J 287,849 16.80 18.0  88, 366 36,553 51 ,813  
1961 422 ,467 1 18,881 243, 586  534, 161 226,432 l08, 331 79.00 20.0  106,954 45,286 6 1 ,667 
1968 470,951 202 , 440 268, 518 570, 167 245,085 325,082 82 . 60  22 .5  128,288 55, 144 13, 143 
1'.169 489, 314 196,800 292 ,500 564, 376 226,990 331 , 310 86 . JO 25 .0  141 ,094 56, 741 84 , 343 
1910 498,0116 205,962 292 , 104 544,930 225,341 319,589 91 .40 28.0  152,580 63,095 89,485 

1 97 1  499,841 207, 346 292 ,495 520,661 215,985 304,682 96.00 30.0 156,200 64 , 79i  9 1 ,405 
1972 558, 120 227,638 330,482 551, 120 227,638 330,482 100.00 32.0  1 78,598 72 ,844 105, 754 
1973 106,921 264 ,1108 342 , 1 13 573,649 250,291 323, 358 105.80 34 .0 195,04 1 85,099 109,942 ..... 
1914 657 ,287 300,479 356,808 566,627 259,034 307, 59] 1 16.00 34.0  192,653 88,072 104,582 0\ 
1975 184, 537 363, 893 420,644 616, 774 286,079 330, 695 121.20 39.0 240,542 1 1 1 ,51 1 128,911  ..... 
1976 839, 170 315,857 453, 313  626, 714 288, 168 338,546 lll .90 37.0 ll1 ,884 106,622 125 ,262 
1971 913,8l7 449, 109 524, 1 18 687,246 3 1 7, 367 369,819 141 . 10  39.0  268,026 123, 773 144 ,253 
1978 1 ,046, 121  490,029 556,092 688,01 1  322 ,211 365, 730 152 .05 4 1 .0  282,085 132, 135 149,949 
1919 1 , 190,689 585,488 605,201 7 19,623 353,855 365, 169 165.46 38.0 273,457 1 34,469 138,971 
1980 I , J!il , 409  671,085 615, 324 757,992 319,419 378,502 1 78.42 39.0 295,61 7 1 48,0CU 147,616 

1981 1 ,471 , 919  766, 565 71 1 , 354 757,363 392 ,1Z8 364, 535 195. 14 38.0 287. 198 149,275 138,523 
1982 1 ,605, 585 828,954 716,631  776,095 400,693 375,402 206.88 38.0 294,916 l!il ,263 142 ,653 
1981!1 1 , 187, 532 937, 510 150,022 828,!181 434, 777 394,204 2 15.63 38.0 31 5,013 165,2 1 5  149, 798 
1984 1 , 997, 317  1 ,065,607 931 , 710 893,934 416,931 41 1,003 223 .43 38. 0  ]39,695 181 ,234 158,461 

!IF tgures ..,.e alttalned fr• the Associ at ion of ,_,. tc111 Medical Co1 1:t: ( 1972-85, special tlblllat tons generated IIIIIUil lf fnlll 1!182-15 ) .  
Because AAK dlta were lncCIIIIfl let.e,  f igures f or  1963 llld 1969 ..,. e  obta ned fr• the ,_,.lc111 Medical Assoc i a t  ton ( 1960-84 • l t..s .. , not s• to 
tot1ls due to rounding. 

�/fr• the u.s. luruu of the Census. 

�!Est t .. t.es for 1962-75 were derived fr• data suppl ied ll.r .John "-es , Olvtston of Research Gr111ts, RIH.  other .rears wre estt .. ted b.r the c_.tttee • 

.!!/See 110te to th i s  table on nell page. 

!IF tn�nctal  data fnlll the Untverst t.r of llnhlngt011 and MIJO Medical School ..,.. Included for the f irst t l• In  1!183 . 
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IIOTE TO APPEIIOII TAIL( A1 :  
E ST IMTIII& CL IIICAL lllSEMCII UPEIIOIU.S 

. 
' 

An est t  .. te of the .,.t of s..,.-t for cl lnlul R 1114 D In u.s. •�lfcll schools I s  needed In order to ref ine our _., of -...s for c1 tnlc1l ftctt1 tJ. 
The best INti w clft abt1ln fr• the ANI£ •• Oft tot1l I 1114 D e.,...ltures In ledlc11 schools .  This  ts the urlible used In our -...s _.Is. D1t1 .­
c 1 tnlu1 R lftd D upenclltures, holftver, 1re .ot 1VIt 1 1ble. 

The IIIPf'OICh tlllen to *" lve • estt.te of cl lnlc1l R lncl D _.,...ltures In ledlc11 schools Is  to appiJ 1 correction ftctor to tot1l I 1114 D 
expendi tures. A correction ftctor lllhlch see.s IPPf'OPI"I Ite ts the preportt.- of totll IIIH abltg�t t.-s thlt goes to support c 1 tnlc1l resewch. ,,... 1969 to 
19114 , thh proportton his lncre1sed bJ 52 percent 11 .,_ below. 

1969 

2SI 

.!!!! 
281 

.!!!!. 
301 

ill! 
321 

.!!!! 
341 

C1 talc11 Resurcll IS Percent of IIH Ob1 tg1ttons (IIIH, 1975 ; IISF , · 1�84 ) 

ill! 
341 

1975 

391 

1976 

371 

.!!!! 
391 

1978 

411  

1979 

381 
1980 

391 

!!!! 
381 

1982 

381 

1983 

381 

1984 

381 

In the absence of •1 direct .e1sure-ent s ,  the above percentages offer the best IVII IIble ••ns of est l  .. tlng cl lnlc•l I & D expenditures In ledlc11 
schools.  AccordlngiJ1 theJ h1ve been used to produce the data shown In T �le 2 . 1 .  

There ts,  of course, 1 ser ious prob l •  of de f i n ing c l i n i c a l  research lllhlch c louds lftJ lttiiiiPt to -e1sure Its support. The IIH est ... tes ...,. *"lved 
gener1I IJ fro- Its Centr1 l Sc ientif ic  t l 1ss l f lcat lon Syste- (CSCS)  I n  wh ich etch rese1rch grtnt Is c l1ss lf led tccordlng to Its prl .. rr f ield or disc ipl ine .  
I f  th1t dlsclpltM f11 ls  within 1 gr oup  ldenttf l ed a s  c l i n i ca l  sc ience, then t he  gr111t Is  tlbul lted 1 s  such. Al l  progr• project 1114 center gr��tts 1re 
Ident i f ied IS c l lnlcll bJ the IIH. 

The cluslftuttOR of •1 r•t Is ldltl ttedlJ slbjectfve. Therefore, est t  .. tes derived bf this  process Ire subject to c.-slclerlble uncertllntJ. Other 
c l •sslf lclt l.- �s In use 1 IIH would be 1 1ke1J to produce different est l .. tes of cl inic• rese1rch fr• those der i ved fro- the CSCS SJSt... lit the 
l1tter h1ve one ldVIfttlte--theJ wre produced for 1 ser ies of rews .....- 1 constlftt defhtltt.-. Thus , lllh t 1e the lbsolute levels  .. , .ot be verr prec ise, 
the ch...,e fr• ,.. to Jtlr s..s to hiVe s..-.t pore V1 1 tdltJ. 

.... 0\ CJ) 
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APPENDIX TABLE AS Professi onal Serv ice Income i n  u . s .  Medical School s ,  by 
Control of Insti tution ,  1 962-84 ( $  thousands )  

Current Dol l ars!/ 1 972 Do l l ars � 
F i scal 
Year Total Publ i c  Pr i vate Total Pub l i c Pr i vate 

1 962 1 5 , 500 7 , 453 8 , 047 21 , 986 1 0 , 572 1 1 , 4 1 4  
1 963 1 6 , 68 1  8 , 6?4 8 , 056 2 3 ,297 1 2 , 045 1 1 , 2 5 1  
1 964 1 8 , 576 9 , 1 24 9 , 452 25 , 552 1 2 , 550 1 3 , 001 
1 965 21 , 840 1 1 , 534 1 0 , 305 2 9 , 394 1 5 , 524 1 3, 869 

1 966 25 , 203 1 3 , 369 1 1 , 834 32 , 81 6  1 7 , 408 1 5 , 409 
1 967 30 , 252 1 6 , 407 1 3 , 845 38 ,294 20, 768 1 7 , 525 
1 968 47 , 406 28, 096 1 9 , 31 0  5 7 , 392 34 , 01 5 2 3 , 378 
1 969 65 , 304 3 7 , 600 2 7 , 700 7 5 , 322 43 , 368 31 , 949 
1 970 90 , 057 52 ,232 3 7 , 825 98 , 531  5 7 , 1 47 . 41 , 384  

1 9 71 1 1 5 , 883 68 , 379 47, 504 1 20, 71 1 71 , 228 49,483 
1 972 1 38, 1 9 7  75 , 466 62 , 731 1 38, 1 97 75 , 466 62 , 731  
1 973 1 58 , 984 8 7 , 763 71 , 2 2 1  1 50 , 268 82 , 952 6 7 , 31 7 
1 974 201 , 642 1 2 1 , 842 79 , 800 1 73 , 829 1 05 , 036 68 , 793 
1 975 305 , 3 3 1  1 68 , 798 1 36, 533 240 , 040 1 32 , 703 107, 337 

1976 409 , 877 2 1 8 , 905 1 90 , 972 306 , 107 1 63 , 484  1 42 , 623 
1 977 553 , 664 263 , 965 289 , 699 390 , 730 1 86 , 285 204 , 445 
1 978 61 6 , 971 296 , 2 1 9 320, 752 405 , 768 1 94 , 81 7  2 1 0 , 952 
1 979 729 , 439 361 , 1 04 368, 335 440 , 855 2 1 8 , 242 222 , 61 3  
1 980 880 , 335 436 , 567 443 , 768 493 , 406 244 , 685 248, 721 

. 
1 981 1 , 02 6 , 296 500 ,402 525 , 894 525 , 928 256 , 432 269 , 496 
1 982 1 , 265 , 1 46 597 , 484  667, 662 61 1 , 536 288 , 807 322 , 729 
1 9835/ 1 , 595 , 1 65 771 , 330 823 , 835 739 , 770 35 7 , 71 0  382 , 060 
1 984 1 , 800 , 954 868 , 772 932 , 1 82 806 , 048 388 , 834 " 41 7 , 21 4  

!!Th i s  i s i ncome under contro l of school . An unknown amount i s  not under 
control of schoo l and i s  not reported here . F!lures were obtai ned from the 
Associ at i on of Ameri can Medi cal Co l l eges ( 1 972 5, spec i a l t abu l ations 

. Jenerated annual ly fra. 1 982-85 ) . Because AAMC data were i ncomp l ete , fi gures 
or 1 969 were obtai ned fro. the Amer i c an Med i cal Assoc i at i on ( 1 960-84 ) . I tems 

-.y not sum to total s due to round i ng . 

� 1 972 dol l ars were obtai ned by us i ng the Impl i c i t GNP Pr i ce Deflator 
(U . S .  Bureau of the Census--see Append i x  Tab l e  A7 ) . 

£/F i nanc i a l data from the Un i vers i ty of wash i ngton and Mayo Med i cal 
were i ncl uded for the f i rst t ime in 1 983 . 

Schoo l 
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APP£NO I I  TAa£ A9 Average C1 tnlca1 I llld 0 bpendltwes llld Profess ional Service Inc_. per U . S .  Med ical  Schoo l ,  by Control of lnstt tut tOit, 
1 962-&4!1 ( 1972 f. thovslllds) 

C l inical  I lftd 0 Expendi tures Profess l0111 l Serv ice lnc.-e S.. of Average C l inical 

F t sca l 
Average per School lUber of School s  leparttng!!/ Avenge per Schoo l 

I & D + Profess iona l Ser-NUIIIber of Schoo l s  Report t ��t !!l  v tce lncc.e per Schoo l 

Year Tolil Publ ic Pr iVIte Total Publ ic Pr i VIte Tota l Pub l ic Pr i vate T otal Pub l tc Pr i VIte Total ,..,l lc Pr i VIte 

1962 4 1 l  331 499 86 44 42 733 587 9!11 JO 18 12  1 , 146 918 1 ,450 
1 963 513 444 71 1 87 45 42 752 669 863 3 1  18  1 l  1 , 325 1 , 1 1 3  1 ,574 
1964 745 604 893 86 44 42 824 738 929 31  1 7  14 1 ,569 1 ,342 1 ,822 
196!1 880 709 I ,OM 87 45 42 891 8 1 1  991 33 19 14 1 , 17 1  1 ,526 Z ,OSS 

1966 993 718 1 ,234 89 47  42  994 967 1 ,027 33 18 IS 1 ,987 1 , 745 2 ,261  
1967 1 , 1 14 854 1 ,434 96 '  53 43 89 1 865 922 43 24 19  2 ,005 1 , 1 1 9  2 ,356 
1968 1 , 323 1 ,01)3 1 , 742 97 ss 4Z 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 , 3 31 57 33 24 2,811  2 ,405 3,494 
1970 1 . 526 1 ,088 2 , 130 100 58 42 1 , 388 1 , 361  1 ,42 7 71 42 29 2,914 2,449 3,557  

1971 1 , 531 1 ,080 2 , 1 76 102 60 4Z 1 , 724 t ,656 1 ,833 70 43 27 3,255 2 , 136 4,009 
1972 1 . 734 1 ,235 2 ,404 103 59 44 1 ,946 1 ,84 1  2,091 7 1  41  30 3,680 3,016 4,495 
1973 1 ,894 1 , 4 18 2 , 557 103 60 43 2 , 14 7  2 , 121  2 , 1 12 70 39 31 4,04 1  3.545 4 . 729 
1914 1 , 736 1 ,334 2 , 324 1 1 1  66 45 2 , 381 2 ,283 2 , 548 73 46 27 4 , 1 1 7  3 ,617  4,872 
1915 2 , 167 1 .665 2 ,931 1 1 1  61 44 3,01 7 2 , 765 3,578 78 48 30 5,244 4 ,430 6,509 

1976 2,070 1 ,591 2 , 784  1 12 61 45 3, 644 3,270 � . 1 95  84 50 34 5,7 14  4,161 6,979 
1917 2 , 31 1 1 . 768 3. 136 1 16 70 46 4 ,390 3.450 5,841 89 54 35 6, 701 5 ,218 8,971 
1978 2 , 351 1 ,835 3, 124 120 72 48 4 , 363 3,479 5, 701 93 56 37 6, 7 14 5,314  8,825 
1979 2 ,260 1 ,842 2,896 1 21  73  48 4 , 740 3,829 6, 1114' 93 57 36 7,000 5,671  9,079 
1980 z.443 2 .000 3 , 141 121  74 47 5, 140 4 , 078 6,909 "' 60 36 7 , 583 6,078 10,050 

1 981 2 , 398  z .oes 2,947 120 73 47 5,259 4 , 1 36  7,092 100 62 38 7,657  6, 181 10,039 
1982 2 , 398 2 ,058 2 , 91 1 123 74 49 5,995 4 , 658 8,068 102 62 40 8, 393 6, 7 16 10,979 
198�/ 2,561  2 ,2ll 3,057 123 74 49 6 ,9 14  5,420 9.319  107 66 4 1  9,475 7,653 12, 316 
1984 z . 7Jt 2 .449 3 . 169 124 74 50 7,533 5,891 10, 1 16 107 66 41  10,212 8.340 1 3.345 

!!See Appendi x  Tables A7 lftd A8 for support tnt dati. 

!!IFr• the Assoc i at i on  of ,_,. tc• Medical Co l leges ( 1972-85, $111C111 tabul at ions generated annua 1 1J fr-. 1982-85 ) .  F I!JUfes for 1969 were est l•ted bJ 
the c-lttee • 

. YF tnanc l a l  data fr-. t he  Untvers ltJ of llashtnttlllt _. MQo Medical School wer e  I nc l uded  f or  t he  f i rst t t• I n  1983 . 

... 
" 0 
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APPEIIUI TAILE AIO C1 talcal I ... D E ...... ltwes t Profess l•al Sen lce IIIC .. ta U.S. Medical School s ,  bJ C.trol of l•stltutl•, 1162-Ma/ 
( 1972 s.  thausiAds) . 

-

s- of C1 tnlcal I ... D Eapendltwes 
lletthted S. of Aver:r C l lalcal • Professl .. l Sen tce IK .. Velgllted . S. of C l tntcal I ... D 

+ Professional irv lce IIIC .. I and D • Professl.. Service 
IIIC .. per Scllooi In last 3 Years!!/ Curr•t Dol lars 1972 Dol lars Ia l ast 3 Ye•s 

F isca l 
Year Total Mi te Private Total M i le Private Total Mi te Pr ivate Total Public 

1962 40,529 17, 712 22 ,11 7 57,- 25, 123 32 , 364 ,  
1963 52 , 377 R ,9M zt,440 73, 153 32 ,031 41 , 1 1 7 
1964 65, 131 21,4311 36, 707 19,5tl 39, 107 50,491 73, 341 32 ,073 41 ,273 1 ,34 1  I , IR 
1965 71, 730 35,232 43,4H 105,til 47,419 51, 542 89,578 39,416 50, 160 1 , 558 l ,lll 

1966 93,011 4 1 ,442 5 1 ,121 121 , 182 53, HI 67,222 105,676 46, 976 58,699 1 , 774 1 ,535 
1967 1 14 , 745 52 , 113 62 ,562 145,247 66,1155 79, 193 123,393 55,349 68,044 1 ,931 1 ,684 
1968 153,372 73,645 79, 727 185,680 19, 151 H , 52 1  149, 339 68,807 10 , 532 2,086 1 ,104 
1969 187 ,633 16,100 100,825 216,416 100, 1 15 1 16 ,292 183 ,256 16, 122 97, 132 2 , 393 2 ,048 
1970 229, 515 109,101 1 19,614 251 , 1 1 1  120,242 1 30,169 2 1 7 ,406 102 ,408 1 14 ,993 2 , 751  2 , 323 

1971 265,135 1 311,513 135 ,252 276,912 136,024 140,- 241,187 1 1 9 , 1 56  129, 729 2 , 989  2, 510 
1972 316, 795 148, 310 168,485 316, 795 141, 310 168,485 280,432 135, 150 145 ,282 3,276 2, 749 
1973 365,337 1 7 7 , 7. 117,539 345,309 168,05 1 1 1 7 ,258 313,953 150, 1 74 163, 1 79 3,664 3, 108 
1974 a25, 120 224,1115 201 , 1 15 366, 482 193, 108 1 73 , 375 343,474 169,380 1 74 ,094 3,969 3,446 
1 975 61 1 , 30D  310,716 300,584 480,582 244 ,274 263, 308  389, 7 14 199,635 110,079 4 , 380 3,803 

1976 720, 370 361 ,672 351, . 537 , 991 2 70, 106 267 , 185 466,409 237,940 228,469 5,080 4 , 335 
1977 133,457 439,352 494 , 105 651, 756 310,058 348,698 553,130 273,636 280, 194 5, 844 4,842 
1978 1 ,045,.1 497 , 131 548, 750 687,853 326,952 360,101 635,839 304 ,293 331 , 545 6,457 s. 153 
1 979 1 , 181,900 513,519 591, 31 1 114 , 3 1 2  352, 707 361 ,605 687 , 193 329, 167 358,026 6 , 782 5,379 
1 980  1 ,407, 774 700, 6311 707 , 144 789,023 392 ,686 396, 337 726, 375 l56,26l 370, 1 1 2  7,074 5 ,684 

1981 1 ,587,904 791 ,. 716,208 813, 726 405 , 707 408,019 776,521 .,947 390, 574 7,456 6,002 
1 982yl 1875,269 912 ,487 962 , 781 t06,452 441 ,070 465 , 382  830, 732 4 1 1 ,293 4 1 9,439 7,823 6,289 
1 983 2 ,274,4zt 1 , 12 7 , 583 1 , 146,845 1 ,054 , 183 522 ,925 531 ,851 920, 353 452 ,693 467,660 8,480 6,81 7 
1 984  2 , 559, 934 1 ,273, 703 1 ,216,231 1 , 145, 743 570,011 575 ,675 1 ,040,440 514 ,24 7 526 , 193 9,404 7 ,59 1 

!Is.. Appendl a  Tlltles A1, M, and A9 for support 1119 data • 

.!!/COIIIPUted bl the f_...la D1 • 1/4 ( 5 1  + 2SJ-I + S t-2 ) •  where D1 • 1 weighted average ; S1 • s• of c l inical I llld D expenditures + profess ional 
serv ice tnc .. In .edlcal school s  111 .rear • 

_£/f inanc i a l  data f,.. the Unlvers l tl of Masll lngton ... ltl,o Mldtcal Sdlool were IKiuded for the f i rst tl• In 1 983 .  

Pr ivate 

1 ,105 
1 ,111 

2,041 
2 ,233 
2 ,433 
2,842 
3, 326 

3,655 
4 ,018 
4 ,432 
4 , 706  
5 ,245 

6,2 1 7  
7,361 
1,440 
8,927 
9,258 

9,805 
10,277 
1 1 ,093 
12 ,269 

... 
.... 
... 
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APP£10 1 1  TAal A1 1 . 1  Sources of Rew ... t n  U.S.  Medical Sdlool s .  IISt-83!1 (curr111t 1 .  •1 1 1 1ons) 

Total R.,.._ IUIIber of Sc:llool s  Report l!f Prof .  
F iscal Al l Publ ic Private Federa l Other State/ Tu i t ion Serw fce Other A l l  P•l tc Pr twate 
Year Sdlools School s  School s  Researcll Federal Local &owt. Revenue I KGIIe Revenue School s  School s  School s  

1959 319 24 
1960 371 26 1 1  87 

1961 433 191 242 28 87 44 43 
1962 515  239 276 30 87 44 4l 
1963 603 279 324 32 87 44 43 
1964 696 323 372 35 87 44 43 
1965 7 79 363 416 39 87 44 

. .  
43 

1966 882 409 473 41 88 44 44 
1967 1 .010 483 527 44 88 44 44 
1968 1 . 1 75 549 627 48 89 45 44 
1969 1 .366 635 731  52 92 47 45 .... 
1970 1 .550 702 848 56 93 48 45 ..... N 
197 1 1 . 71 3  815 898 438 322 323 63 209 358 92 48 44 
1972 1 .945 916 1 .030 78 95 51 44 
1913 2 . 181 1 .070 1 . 1 1 1  92 96 53 43 
1974 2 .524 1 .32 1 1 .204 1 12 107 62 45 
1975 3.046 1 . 634 1 .4 1 2  1 30  108 63 45 

1976 3.389 1 .819 1 .570 823 398 - 156 609 595 1 1 1  65 46 
1977 J.94o 2.018 1 .862 194 1 12 65 47  
1978 4 .316 z.JJ8 1 .918 231 1 12 66 46 
1979 4 .- 2 . 705 2.201 265 1 1 2  66 ... 
1980 5.701 3 . 1 18 2.523 308 1 1 9 73 46 

1981  6.425 3.628 2 . 197 1 .446 396 1 .452 346 1 .850 935 1 19 73 46 
1 982 7 .2 16 3.915 3.221 1 . 518 4 15  1.61 7 4 13  2 . 140 1 .054 1 2 1  74 47 
1 98� 8. 1 19 4 .531 3.647 1 .655 4 1 5  1 . 784 482 2 .626 1 .216  124 75 49 

!lrr• tile Aller tc• Medical Assoc l at tlllt ( 1960-84) .  ...,ers •1 not s• to totals  clue to rounding. 
�lf tnanc lal data f r.- t he  Un l wers t tr of Mash lngton IIIII MIJO Medical  school were Included f or  the f f rst t t• In 1983 .  
f or  three percent of al l reweRue t n  u . s  • .eclfcal school s .  

These t.o schools account 
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APPEIIOi l TAll( A 1 1 .2 Sources of • .., ..... t11 U.S.  Medical Schools,  1959-83.!/ ( 1972 S, •1 1 1 tons ) 

Total Rev .... IUIIber of School s  Report tng 
Prof .  IIIP1 tclt 611' f hcal A l l  Pllb1 tc Pr ivate Federal Otller State/ Tutt ton Sen Ice Other A l l  Plbl lc Pr ivate Prtce Deflator !rl 

Yell" Sdlooh Schools Sdlools Reseii"CII Federal local liovt. Revenue lncc.e RIYetllle School s  Schools School s  p972• 100.00J 

1959 473 36 67 .50 
1960 540 38 16 87 68.70 

1961 625 276 349 40 87 44 43 69. 30  
1 962  730 339 391 u 87 44 43 70.50 
1963 842 l90 453 45 87 44 43 7 1 .60 
1964 957 444 512 48 87 44 43 72 . 70 
1965 1 ,048 489 560 52 87 44 43 74 .30 

1 966 1 , 148 533 616 53 88 44 44 76.80 
1967 1 ,278 61 1 667 !16 88 44 44 79 .00 .... 
1!168 1 ,423 665 759 58 89 45 44 12.60 .... 
1969 1 ,576 732 843 60 92 47  45  86 . 70 w 
1970 1 ,696 768 928 6 1  9] 48 45 9 1 . 40  

1971 1 ,784 849 935 4!16 335 336 66 218 ]73 92 48 44 96.00 
1972 1 ,945 916 1 ,030 78 95 51 44 100.00 
1973 2 ,061 1 ,01 1 1 ,050 87 96 53 43 105.80 
1974 2 , 1 76 1 , 139 1 ,038 97 107 62 45 1 16.00 
1975 2 , 395 1 ,285 1 , 1 10 102 108 63 45 127 .20 

1976 2,531 1 , ]51 1 , 1 7] 615 297 60] . 1 1 7  455 444 1 1 1  65 46 133.90 
1977 2 , 781  1 ,466 1 ,314 137 1 12 65 4 7  14 1 . 70 
1978 2 ,839 1 ,531 1 , 301 152 1 12 66 46 152 .05 
1979 2 ,!165 1 ,635 1 ,330 160 1 12 66 46 165.46 
1980 3 , 195 1 , 781 1 ,4 14 1 73 1 19 73 46 1 78.42 

1981  3,293 1 ,859 1 ,433 74 1 203 744 171  941 479 1 19 73 46 195. 14 
1982 3,488 1 ,93 1 1 ,557 763 201 782 200 1 ,034 509 1 2 1  74 47 206.88 
1983£1 3, 793 2 , 101 1 ,691 768 192 827 224 1 ,218 564 124 75 49 2 15 .63 

!IFr• the -..tcM Jledlul Assoc tat ton ( 1960-84 ) .  IIUIIIbers 1111 110t s• t o  totals due to roundtng. 

�IFr• the u.s.  Bureau of Census • 

. �/F tnanctal data fr• the Ulltverstt.r of W.shtngton and Ml,o Medtcal school lft!f'e tnchlded for the f trst U• tn 1983 .  These two schools  account for tllree 
percent of al l revenue In U.S • .edtcal schools .  
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� 
APPEND I X  JAIL£ A 1 2  Students tn u.s.  Dental School s ,  b J  Control o f  l nst t tut t on ,  1 96 1 ·84!/ 

PredDCtoral Enrol l-t &rlcluates Advanced Spec l a l tx Erro l l.ent 1!1 Ntlllber of School s  
f t sc a l  
Year Total  Publ ic Pr ivate Total Pub l ic Pr i v ate Tota l Pub l ic Pr ivate Total Pub l ic Pr ivate 

1 96 1  1 3 . 580  6 . 135 7 . 445 3 . 2�3 1 . 564 1 .689 n/a n/a n/a 47 n/a n/a 
1 962 1 3, � 1 3  6 . 1 2 1  7. 392 3.290 n/a n/a n/a A/I n/a 47 n/a n/a 
l%l 1 3 . 576 6.231 7 , 339 3 . 207 n/a n/a n/a n/a n/a 48 n/a n/a 
1 964 1 3.691 •• 333 7 . 358 3 .233 n/a A/I n/a n/a n/a 48 n/a n/a 
I%� 1 3 . 816 6 . 524 7 . 352 3 . 2 1 3  n/a n/a n/a n/a n/a 49 n/a n/a 

l 96b 1 4 .020 6.601 7 . 4 1 9  3 . 181 1 .602 l 1 S 79 n/a n/a n/a 49 n/a n/a 
1 90 7  14 .421 6 .452 7 . 969 3 . 198 n/a n/a n/a n/a n/a 49 n/a n/a 
1 968 1 4 .9�5 7 . 108 7 .84 7 3. 360 n/a n/a 1 , 3 74 6Sl 7 2 1  50 25 25 
1969 15.408 7 .425 7, 983 30 4S7 n/a n/a 1 . 728 833 89� 52 28 24 
1970 16.008 7 .430 8.578 3.433 1 . 7�9 1 , 6 74 1 ,8�1 8�9 992 53 20 24 

197 1 16,553 8 . 338 8 , 2 1 �  3 , 749 1 .996 1 , 7�3 1 .966 990 976 �3 29 24 
1 9 72 1 7 . 305  8,865 8.440 3. 715 1 ,924 1 ,85 1 2 . 1 7 1 1 . 1 12 l .OS9 52 29 23 
1 973 18. 376 9.44� 8, 93 1  3 . 96 1  1 ,992 1 . 969 2 ,045 1 .05 1  994 S6 32 24 
1974 1 9 . 369 10,2 1 7  9 , 1 52 4 .230 z . 14 7  2 , 083 2 .024 1 ,068 9S6 58 34 24 
197S 20. 146 10.81 7 9 . 329 4 . S1 5  2 , 331  2 . 184 2 . 062 . 1 , 107 9S� 58 34 24 .... 
1976 20. 167 1 1 .4 1 3  90 3S4 4 . 969 2 .463 2 . 506 2 ,022 1 . 1 1 1  91 1 59 35 24 

...... olio 
1971  2 1 .013 1 1 .628 9 . - s . l36 2 .920 2 ,4 1 6  2 .009 1 , 1 12 897 �9 3� 24 
1978 2 1 . � 10 12.004 9.506 � . 1 77 2 . 796 2 . 381 . 2 ,054 1 . 146 908 59 3� 24 
1979 22 , 1 79 12,319 9.860 5 , 324 2 .899 2 ,425 2 . 101 1 . 167 934 60 3� 25 
1980 22 .482 1 2 . 523 9.959 5,424 2 .964 2 ,460 2 . 127 1 . 185 942 60 35 25 

1 981 22 .842 1 2 , 709 10. 1 33 5 . 256 2 ,874 2 . 382  2 , 169 1 ,207 962 60 35 25 
1 982 22 . 621  1 3.429 9 . 1 92 5 . 5SO 3.004 2 . s46 2 . 188 1 ,299 889 60 35 25 
1 983 22 .235 13.019 9 . 2 1 6  5 . 37 1  2 . 94 1  2 , 430 2 , 128 1 .246 882 60 35 25 
1984 2 1 .428 1 2 .299 9. 1 29 5 .274 3.207 2 .549 2 0 1 S9 1 .239 920 60 35 25 

!IFr• the � lc111 Dental Assoc i at ion ( 1969-84 ) .  

�/Pub l i c  and pr hate nUIIIbers ..,.e est t•tecl fr• the tota l bJ us ing the s - percentages as I n  precloc: tor•l enrol l-ts . 
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APPENDIX TABLE All FICul tJ tn U.S.  Dental Schools. b7 Control of lnstt tutton. 1969-84!/ 

Ful 1 -T t11e Part-Tt.e IFu l l -tt.e Egutvelentl�/ 

Al l Schools  Publ te School s  Prtvate Schools  C l tnteal Departlents 

F t scal  Bas te Se t .  C l tn .  Bas te Set.  Cl tn.  Bes te Se t . C l tn .  Al l Publ te Pr ivate 
Yeer Total Oepts.  Del!ts. Total Del!ts . Del!ts.  Totll De!tS . Def!ts . Schools Schools  Schoo ls 

1969 2 ,8 10 1 , 167 1 ,643 1 ,61 1 650 961 1 , 199 5 1 7  682 926 .8  335 .6  591 .2 
1970 3,329 1 ,389 1 ,940 1 ,982 82 1 1 , 16 1  1 , 347  568 7 79 1 ,060. 2  422 .2  638 .0 

1971  3 , 197 1 ,096 2 , 101 1 ,927 647  1 ,280 1 ,270 449 821 1 ,01 1 . 3 448.6 562 . 7 
1972 3 ,35 1  1 ,088 2 , 263 2 ,041 627 1 ,4 14 1 , 3 10 461 849 1 , 1 29 . 7  507 .4  622 .3  ..... 
1973 3 , 7 1 1  1 ,269 2 ,442 2 ,309 768 1 ,54 1 1 ,402 501 901 1 , 283 .0  654 . 3  628. 7 ..... 
1974 3 ,927 1 , 255 2 ,672 2 ,473 764 1 , 709 1 ,454 49 1 963 1 , 355 . 3  624 .4 730.8 Ul 
1975 4 ,373 1 ,402 2.971  2 , 766 850 1 .916 1 ,607 552 1 ,055 1 , 5 1 7 . 5  746.4  7 7 1 . 1  

1976 4 ,885 1 ,646 3,239 3 , 149 1 ,050 2 ,099 1 , 736 596 1 , 140 1 , 34 1 .8  664 . 1  677 . 7  
1977 5, 145 1 , 761 3 , 384 3 ,358 1 , 145 2 ,2 13  1 , 787 616 1 , 1 7 1 1 ,277 .9  618 . 1 659 . 7  
1978 5 , 108 1 ,696 3,4 12 3 , 3 14 1 ,096 2 ,2 18  1 , 794 600 1 , 194 1 , 318.9  648. 2  670. 7 
1979 5 ,338 1 , 794 3 ,544 3 , 4 1 7  1 , 138 2 ,279 1 ,92 1 656 1 ,265 1 , 385 .6  654 .4 731 . 2  
1980 5 ,52 1  1 ,856 3 ,665 3 ,472 1 , 1 74 2 ,298 2 ,049 682 1 , 367 1 ,429 . 1 684 . 5  744 .6  

1981 5 ,647 1 ,901 3 , 746 3 , 527 1 , 167 2 , 360 2 , 1 20 734 1 , 386 1 ,442 . 5  691 .9  750. 6  
1982 5 , 706 1 , 91 7 3 , 789 3 , 561 1 , 1 52 2 ,409 2 , 145 765 1 , 380 1 , 391 . 2  694 . 5  696 . 7  
1983 5 ,635 1 ,849 3 , 786 3 , 583 1 , 1 74 2 ,409 2 ,052 675 1 , 377 1 , 458 .4 686.6 77 1 .8 
1984 5,478 1 , 790 3,688 3 ,44 1 1 , 100 2 , 34 1  2 ,037 690 1 , 34 7  1 , 392 . 7  66 1 . 3  73 1 . 4  

!/fro. the Allertean Dental Associat ion ( 1969-84 ) .  

�/Part-tl11e facultJ post t tons expressed as fu 1 1-t t.e equivalents ere eve t 1 ab 1e for c 1 tntcel  depert�ts on 1J. 
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APPEIIOi l  TAILE Al4 leselrdl 1114 Develop��e��t levenue llld Expenditures In u.s.  Dentll School s,  bJ Control of lnsUtuUon, 1968-ll!l ( I  tllouslll4s)  

F tscal 

R&D levenue.W 

(no.  of schools  report 1111 ts sllcMI 111 p�rentlleses) 

Curre��t Dolllrs 1972 Do1 lwsY 

Cl tntcal R&D Expendi tures 

(110. of school s  report tng ts shown tn p1rentheses ) 

Current Dol l ars 1972 Dol 11rs � 

Avg. R&D Revenue per School 

Curre��t Dollars 1172 Dol lws c l  

Yur Total Pub1 tc Pr lute Total Publ ic Pr tvate Total Pub l ic Pr fVIte Tot .  Pub. Pr lv.  Tot . Pub . Prtv.  Tot.Pub.Prtv.  

1968 
1969 
1970 

197 1 
1972 
1973 
1974 
1975 

1976 
1971 
1978 
1979 
1980 

14 ,019 (46) a,667 �z3) 5,35z �z3J 16,972 10,493 6,479 
14,019 (47 ) 1, 1 93 24 ) 4 ,826 23 16, 169 10,603 5,566 
14,869 (47) 8,443 24 ) 6,426 23 16,268 9,237 7,031 

15,634 �47 1 10,o35 �Z5 1 5,599 �zz � 
1 7 , 155 4 8  12 , 153 27  5,002 Zl  
18,969 49 1 3,250 27 5,720 ZZ 
20, 718 (SO 14, 787 (28 5,931 (ZZ) 
2 1 , 197 (49 14,930 (28 6,266 ( 2 1 )  

Z3,175 �so� 16, 135 IZ8) 7 ,840 czz � 
26,586 54 18,ZSO 32 8,337 (ZZ 
2U,SOO S6 19,565 33 8,935 (23 
30,935 (56 21 , 1 12 l3 9,824 23) 
JJ,!OO (S1 ZJ,OIS J4 ! lO,llS lzll 

16,285 
1 7 , 155 
1 7,929 
17 ,860 
16,664 

1 7 ,904 
18, 762 
18, 744 
18,696 
19, 148 

10,453 5,832 
IZ , 153 5,002 
IZ ,524 5,406 
12, 74 7  5, 1 13 
1 1 , 737 4 ,926 

12,050 5,855 
12 ,879 5,884 
12,868 5 ,876 
12 , 760 5,937 
13, 332 5,816 

1981 42,311 (55 � Z9,olo �lJJ 1 3,308 �zzJ z1 ,861 14 ,986 6,875 
1982 46, 706 ( 57 3 1 ,804 34 14 ,902 ZJ 22,547 15,353 7 , 194 
1983 47 ,843 (57 3 1 , 934 34 15,908 23 22 , 187 14 ,810 7,378 

!IFrv� tile -..tc• Oelltll Assoc t1t ton ( 1969-84 ) • 

.!!/EacludeS tndtrect cost 11 low..ces . 

n/a 
n/1 
ft/1 

ft/1 
n/a 
n/a 

n/a 
n/1 
n/a 

n/a n/a n/a 
n/1 n/a n/1 
n/1 n/1 n/1 

10, 133 (39) 7,460 (23) 2 ,673 ( 16)  
10, 512 (43)  8, 157 (Z7 ) 2,354 ( 15 ) 

12 ,266 �42)  8,223 lZ7 )  4,043 ( 15 � 
1 1 ,369 45) 8,451 28! 2 , 918 ( 1 7  
13,389 47) 9,939 (ZI '3,450 ( 19 
12,602 (42) 9,893 (27 2 , 710 ( 15 )  
15, 100 (42) 12,838 (Z8 Z,Z6Z ( 14 ) 

n/a 
n/a 
n/1 

n/a 
n/a 
n/a 
8, 135 
8,264 
9, 161 
8,023 
8,806 
7,616 
8,514 

ft/1 
n/a 
n/1 

ft/1 
n/1 
n/a 

6,431 
6 ,4 13  

6 , 14 1  
5,964 
6 , 537 
5,979 
7 ,238 

n/1 305 377 233 
n/a 298 383 210 
n/1 316 352 279 

n/1 
n/1 
n/1 

2 , 304  
1 ,851 

3,019 
2,059 
2 ,269 
1 ,638 
1 ,275 

333 40t 255 
357 450 238 
387 491 260 
4 14 528 270 
433 533 298 
480 576 3S6 
492 570 379 
509 593 389 
552 640 427 
596 695 449 

19,025 ( 4 1 1 15, 1 76 127\ 3,849 ( 14 )  9,828 7,840 1 ,988 769 879 60S 
24 , 12 1  (42 18,847 27 5,274 ( 15 ) 1 1 ,644 9,098 2 , 546 819 935 648 
22 ,328 (43 1 7,442 27 4,886 ( 16 )  10,355 8 ,089 2,266 83 9  939 692 

Y 197Z dol lll's IIMI'e obhtned bJ us tng tile 1 ... 1 tc t t  611' Pr tce Defl ator ( U . S .  Bureau of the Census--See Appendix Tible A7 ) .  

369 456 282 
344 442 242 
346 385 306 
346 418  265 
357 450 238 
366 464 246 
357 455 232 
340 4 19 235 
358 430 266 
347 402 267 
335 390 256 
334 387 258 
336 392 2!13 

398 454 liZ 396 452 313 389 436 lZ I 

.... "' 0\ 
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APPENDIX TAaE A1 5 Dental  Cl tntc Revenue tn u.s.  Dental Schools ,  bJ Control of l nst ttut ton, 1968-83.!/ ( $  thousands) 

Dental C l tn tc Revenue 

( no .  of schools  reporting ts shcMI tn parentheses) Avera�! Dental CHn tcal Revenue 1!!!: School 

Current Dol l ars 1912 Dol lars!!/ Current Dol lars 1972 Dol lars !!/ 
F hul 
Year Total Publ tc Prtvate Total Publ tc  Pr tv.te Total Publ ic Pr tvate Total Publ tc Prtvate 

1968 12,563 (46) 
1969 1 4 ,004 l47 l 1970 16,023 47  

1 97 1 18,4!0 (47 1 
1 9 72 20 , 566 49 

2 1 , 787 148 1973 
1974 27 ,5 10  151  
1975 32 , 1 93 50 

1976 38,156 152 1 
1 977  43,989 55 
1978 47 ,588 r7 
1979 57,980 59 
1980 63,500 59 

1981 74 , 14 1  1581 1982 82 , 3 1 2  59 
1983 94 ,272 60 

5, 182 (23 ) 
5,871  

l
24 l 6,272 24 

7 ,52 1 q 
8,858 2 7  
9,481 25 

1 2 ,809 28 
1 4 , 724 l21 1 7 ,939 rei 
21 ,010 31 
2 1 ,946 33 
29,065 35 1 3 1 ,912 35 38,32 1 134 1 42,099 34 
49,524 35 

7 , 381 (23) 
8 , 133 (23 J 9, 751 (23 

10,!10 r, 
1 1 , 709 22 
1 2 , 306 23 
14 , 701 231 
1 7,469 23 

�.71& rl 
22 ,979 24 
25,642 24 
28, 9 14 24 
3 1 ,587 24 

35 ,820 124 1 40,2 12  25 
44 , 748 25 

!IFr• the -..tcan Dental Associ ation ( 1969-84 ) . 

15 ,209 6 , 274 8,936 
16, 152 6 , 772 9,381 
1 7 ,531 6 , 862 10,669 

1 9 ,2&0 7 , 834 1 1 ,426 
20, 566 8 , 858 1 1 , 709 
20, 593 8,961 1 1 ,631  
23 , 116 1 1 ,042 12 ,673 
25, 309  1 1 , 576 1 3, 733 

28,869 1 3 , 397 15 ,47 1  
31 ,044 14,827 1 6 , 2 1 7  
3 1 ,298 14 ,433 16, 746 
35,042 1 7 ,566 1 7 ,475 
35 ,803 1 7 ,993 1 7 ,8 10 

38, 300 19 , 796 18,504 
39, 736 20, 323 19,412 
43, 719 22 ,967 20, 752 

273 225 32 1 33 1 273 
298 245 354 344 282 
34 1 26 1 424 313 286 

393 301 499 410 3 1 3  
420 328 532 420 328 
454 379 535 429 358 
539 458 639 465 394 
644 545 760 506 429 

743 64 1 863 555 479 
800 678 958 564 478 
835 665 1 ,061 549 437 
983 830 1 , 205 564 502 

1 ,076 9 1 2  1 , 3 1 6  607 514 

1 ,278 1 , 127 1 ,493 660 582 
1 , 395 1 ,238 1 ,609 674 598 
1 ,571  1 ,4 15  1 , 790 729 656 

�/ 1972 dol l ars were obtained bJ us tng the r.,l tc tt  6NP Pr tce Deflator (U . S .  Bureau of the Census--See Appendtx Table A7 ) .  

388 
408 
464 

. 5 1 9  
532 
506 
55 1 
597 

645 
676 
698 
728 
742 

771 
776 
830 

� 
" 
" 
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APPENDIX TAM.£ Al6 Dental School Tutt ton Revenue, bJ Contfol of lnst ttutton, 1 968-83!1 ( $  thousands ) 

Dental School Tuttton Revenue 

( no .  of schools  reporttng t s  shcMI tn parentheses) Averil! Tutt ton Revenue !!! School 

Current Do 1 1 M'S 1972 Dol l ars !!I Current Dol lars 1 972 Dol l ars!!/ 
F iscal 
Year Total Publ tc Pr t vate Total Publ tc Pr tvate Total Pub l t c  Pr tvate Total Publ tc Prtvate 

1968 20 ,282 r61 6,239 123 1 1 4 ,043 123 1 24 ,554 7 , 553 1 7 , 0()1 44 1 27 1 6 1 1 534 328 739 
1969 22 ,994 47 6,622 24 16, 372 23 26,52 1 7 ,638 18,884 489 276 7 1 2  564 318 82 1 
1970 26, 36 7  4 7  6 , 882  24 1 9,210 23 28, 848  7 , 530 2 1 ,018 56 1 287 835 6 1 3  3 1 4  9 14 

1 9 7 1  28, 793 t! 7 , 836 r1 20,957 123 ) 29,993 8, 163 21 ,830 6 1 3 327 9 1 1  638 340 949 ... 1 972 36,278 48 10,5 1 1 26 25 , 767 22 J 36,278 10,51 1 25, 767 756 404 1 , 1 7 1 756 404 1 , 1 7 1  ..... 
1973 4 1 , 1 29 49 12 ,003 26 29, 1 25 23 38,874 1 1 , 345 2 7 , 528 839 462 1 ,266 793 436 1 , 197  CD 
1 974 46 , 1 97 15 1  13,91 1 28J 32 ,286 123) 39,825 1 1 ,992 2 7 , 833 906 497 1 , 404 781 428 1 ,2 10 
1 975 51 ,648 51 1 5 ,209 (28 36,440 23 ) 40,604 1 1 ,95 7  28,648 1 , 013  543 1 , 584 796 427 1 ,246 

1976 58,266 153 1 16 ,623 12'1 4 1 ,643 124 1 43,515  1 2 ,414  3 1 , 100 1 ,099 573 1 , 735 821 . 428 1 ,296 
1917 67,818 56 1 9,872 32 4 7 ,946 24 47,860 1 4 ,024 33,836 1 , 2 1 1 62 1 1 , 998 855 438 1 ,4 10 
1 978 78, 930 57 23,266 33 55 , 664 24 5 1 ,91 1 1 5 , 302 36 , 609  1 , 385 705 2 , 3 1 9  9 1 1 464 1 ,525 
1 979 94 , 394 fs9 l 26,860 135 6 7 , 534 124 ) 5 7 ,049 1 6 , 234 40,816  1 , 600 767 2 ,814  967 464 1 , 701 
1980 108, 34 1  59 29,069 35 79, 2 73 24 ) 61 ,085 1 6 , 390 44 , 696 1 ,836 83 1 3 , 303 1 ,035 468 1 ,862 

1981 1 1 5 , 668  ( 59 ) 32 , 7 16 ( 35 )  82 ,897 (24 ) 59, 752 16,901 42,823 1 ,96 1 935 3,454 1 ,01 3 483 1 , 784 
1982 147 , 308 160 1 39, 690 135 1 107 , 6 1 8 125 1 7 1 , 1 12 19, 1 60  5 1 ,952 2 ,455 1 , 1 34 4 , 305 1 , 185 547 2 ,078 
1983 1 64 , 990  60 46,018 35 1 1 8,972 25 76, 51 5 2 1 , 34 1  55, 1 74 2 , 750 1 , 3 15 4 , 759 1 ,275 6 10 2 ,207 

!IFr• the -..tcan Oental Assoctatton ( 1 969-84 ) .  

� 1 972 do l l ars .ere obtained by us tng the l.,l tctt GNP Pr tce Def lator ( U . S .  Bureau of the Census--See Appendi x  Table A7 ) .  
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. 
APPE ND I X  TABLE A17  Revenue fr• State and loca l &over ..... ts tn u . s .  Denta l Schools ,  by Control of l nst ttut ton, 1968-83.!1 ( $  thousands ) 

Revenue fr• State/local &over..,.tsl!l 

(no.  of schools reportt ng ts shOMn tn parentheses ) Avera!! State/local Govt .  Rewenue l!!r School 

Current Dol lars 1972 Do1 1arsY Current· Dol lars 1972 Do1 1arsY 
F i sca l  
Year Total Pub l tc Pr ivate Total Publ tc  Pr ivate Total Publ tc  Pr ivate Total Pub l tc Pr i vate 

1968 27 , 1 30  (23
1 

27 , 130 

1

23)  - 32 ,845 32 ,845 0 590 1 , 180 0 714  1 ,428 0 
1969 32 ,980 124 32,980 24 l - 38,039 38,039 0 702 1 , 374 0 809 1 ,585 0 
1970 40 ,488 24 40,488 24 - 44 ,298 44 ,298 0 861 1 ,687 0 942 1 ,846 0 

197 1  34 ,545 n 33,4 18 1201 1 , 127 q 35 ,984 34 ,810 1 , 1 74 720 1 ,337 49 750 1 , 392 51  
1972 68 ,206 40 62 ,084 27 6 , 123 13  68 , 206  62 ,084 6 , 123 1 , 392 2 ,299 278 1 , 392 2 ,299 278 � 
1973 85 ,874 40 78,32 1  27 7 , 553 13 81 , 166 74 ,027 7 , 139 1 , 7 18  2 ,901 328 1 ,623 2 , 742 310 ....., 
1974 99, 707 43)  87,857 28 1 1 ,851 ( 1 5 85 ,954 75, 739 10, 2 1 6  1 ,955 3 , 1 38 S I S  1 ,685 2 , 705 444 . \D 
1975 1 1 7 ,582 (43 )  102 ,656 (28 )  14 ,906 ( 15 92 ,439 80, 720 1 1 , 7 19 2 , 306  3,667 648 1 ,812 2 ,883 510 

1976 142 , 735 r61 122 ,968 1291 19 , 767 1 1 7 1 106,598 91 ,836 14 , 763 2,693 4 ,240 824 2 ,01 1 3, 167 615 
1977 1 75 ,927 51  151 , 564 32 24 , 363 19 124 , 155 106 ,961  1 7 , 193 3, 142 4 , 736 1 ,0 15  2 ,2 17  3, 343 7 16  
1978 205 ,975 52 1 7 7 , 737 33 28,237 1 9  135,465 1 16 ,894 18 ,57 1  3 ,614 5 , 386  1 , 1 7 7 2 , 377 3 , 542 774 
1979 225 , 763 1 54 1  195 , 1 32 1 351 30,630 1 191 136,446 1 1 7 ,933 18 ,5 12  3,827 5 ,575 1 ,276 2 , 313  3, 370 77 1  
1980 253 ,433 53 2 1 7 ,464 3& 35 ,968 18 142,892 122 ,6 12  20,280 4 , 296 6,213  1 ,499 2 ,422 3 ,503 845 

1981 280 , 1 76

{

59

1 

243,719  

1

35

1 

36 ,457 

1

24

1 

144 , 734 125 ,901 18,833 4 , 749 6,963 1 , 5 19  2 ,453 3 ,597 785 
1982 l06,57Z 54 268, 196 35 38,375 19 147,995 129,469 18,525 5 , 1 10 7 , 663 1 , 535 2 ,467 3 ,699 74 1 
1 983 3 18,326 54 278,307 35 40,019 19  147 ,626 129,067 18,559 5 ,305 7 ,952 1 ,60 1 2 ,460 3,688 742 

!IFrOtA the _,.tcan Dental Assoc i atton ( 1969-84 ) .  

�/Exc l udes sponsored research and educat ion progr..s , and ind irect cost a l lowances . 

f/ 1972 dol l ars were obtained by us tng the Impl ic it GNP Pr ice Deflator (U . S .  Bureau of the Census--See Appendtx  Table A7 ) • .  
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APPENDIX  TABLE A18 Total Revenue in u.s .  Dental School s,  bJ Control of Inst itut ion,  1968-83!1 ( S  thousands ) 

Tot a 1 Dent a 1 Schoo 1 Revenue Total Revenue l!!r School 

(no.  of schools reporting t s  shown in parentheses) 

Current Dol lars 1972 Dol l ars W Current Dol l ars 1972 Dollar� 
F iscal 
Year Total Publ ic Pr ivate Total Publ ic  Pr ivate Total Publ ic Pr ivate Total Publ ic Pr tvate 

1 968 108,649 r6,  65 , 164 123 1 43,485 1231 1 3 1 ,536 78,891  52 ,645 2 , 362 2 ,833 1 ,891 2 ,860 3,430 2,289 
196� 127 ,076 47 1 76, 126 24 50,950 23 146,570 4 7 ,804 58, 766 2 , 704 3, 1 72 2 ,2 1 5  3 , 1 19  3,658 2,555 
197 14 1 ,960 4 7  85 ,290 24 56,670 23 1 55 , 31 7 93 ,3 15  62 ,002 3,020 3 , 554 2 ,464 3, 305 3,888 2 ,696 

1971  167 , 14 1  r8 1 94 ,453 125 1 72 ,688 123 1 1 74 , 105 98 ,389 75 , 7 1 7  3 ,482 3, 778 3 , 160 3,627 3,935 3,292 
1972 195 ,625 49 1 16,467 27  79, 157 22 195,625 1 16,467 79, 1 57 3 ,992 4 , 314  3 , 598 3,992 4 , 316  3, 598 
1973 238,210 50 147, 124 27  91 ,086 23 225 , 1 52 139 ,059 86,093 4 , 764 5 ,449 3,960 4,503 5 , 1 50  3, 743 .... 
1974 270, 705 151 ) 1 70,496 l28J 100,209 123) 233, 366 146 ,979 86, 387 5 , 308  6,089 4 , 357 4 , 576 5,249 3, 756 (X) 
1 975 3 10,388 5 1 ) 191 ,518 28 1 18,869 23 ) 244 ,016 150,565 93 ,451 6,086 6,840 5 , 168 4 , 785 5,377 4 ,063 0 

1976 347,804 t3 )  2 16,42 1  12'1 131 , 383 124 ) 259, 749 161 ,629 98, 120 6 , 562 7 , 463 5 ,474 4 ,901  5,573 4 ,088 
1 977 394 ,938 56 251 ,414  32 143, 524 24 J 278, 714 1 77,427 1 01 ,287 , 7 ,053 7 ,857 5,980 4 ,977 5 ,545 4 ,220 
1978 44 1 ,075 57 l 281 ,661 33 1 59 , 4 14 24 290,086 185,242 104,843 7 , 738 8 , 535 6 ,642 5,089 5,613  4 , 368  
1979 489,932 15' l 31 1 ,643 135 1 1 78,289 124 1 296, 103 188,350 107 , 754 . 8 , 304 8,904 7 ,429 5,01 3 5 ,381 4 ,490 
1980 54 1 ,413  59 34 1 ,357 35 200,057 24 305,262 192 ,466 1 12 , 797 9, 1 7 7  9 , 753 8, 336 5 , 1 74 5 ,499 4 , 700 

1981  607 , 1 1 3 15'1 380,828 135·1 226,284 (24 ) 313,624 196, 729 1 1 6,894 10,290 10,881 9,429 5,316 5 ,621 4 ,871  
1982 665, 168 60 4 1 5,991  35 249 , 1 77 125 ) 321 , 105 200,816 120,288 1 1 ,086 1 1 ,886 9 , 967 5 , 352 . 5 , 738 4 ,812 
1983 699,81 1 60) 434,584 35 265 ,227 25 ) 324 ,543 201 , 542 123 ,001 1 1 ,664 12 ,4 1 7 10,609 5,409 5 , 758 4,920 

!IFr• the _,ican Dental Association ( 1969-84 ) .  

� 1 972 dol lars were obtained bJ using the I�l tc tt  &NP Pr tce Def l ator ( U . S .  Bureau of the Census--See Appendix Table A7 ) .  
£/Pub l ic f igures for 1970 are interpolated. 
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APPENDI X  TABLE A 1 9 F u 1 1 -T 1 me  Budgeted Vacanc i es on U . S .  Dent a l  Schoo l F acu l t i es ,  by 
Control of I nst i tut i on , 1 969-84!/ 

a/from the Amer i c an Denta l  Assoc i at i on ( 1 969-84 ) . 
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APPEND I X  TABLE A20 N I H  Tra i nees and Fe l l ows i n  Cl i n i c a l  Denta l  Researc h ,  1 977-84!/ 

Tot a l  Tra i nees Fe l l ows 
F i sc a l  
Year Tot a l  Predoc Postdoc Tota l Pre doc Postdoc Tot a l  Pre doc Postdoc 

1 97 7  1 82 24 1 58 1 59 24 1 35 23 0 23 .... 
1 978 1 87 33 1 54 1 66 ' 3 3 1 33 2 1  0 2 1 m N 
1 979 1 66 25 1 4 1  1 34 25 1 09 '  32 0 32 

1 980 2 1 7 93 1 24 1 92 93 99 25 0 25 

1 98 1  1 57 25  1 32 1 1 4 25 89 43 0 43 

1 982 1 26 26 1 00 1 07 26 81 1 9 0 1 9 
1 983 1 1 1  20 9 1 1 02 20 82 9 0 9 
1 984 1 01 20 8 1  1 01 20 8 1 0 0 0 

!/f i gures were obt a i ned from the Di v i s i on of Researc h  Grants ,  N I H .  
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'l'ABLE Bl 

B2 

B3 

B4 

B5 

B6 

B 7  

B 8  

B 9  

BlO 

Bll 

Bl2 

Bl3 

APPENDIX B 
Biomedical Sciences Data 

Biomedical Sc ience Enrollments in Colleges and 
Universities , by Control of Institution , 1 960-84 

First-Year Graduate Enrollment in the Biomedical 
Sciences , 1 960-84 

Biomedical Sc ience Deg rees Awarded in Colleges 
and Universities , by Control of Institution , 
and Postdoctoral Appointments in All Employment 
Sectors ,  1960-84 

'l'Otal Undergraduate Degree-credit Enrollment , 
'l'otal B .A.  Degrees Awarded , and Ratio of 
Biomedical Science B.A. s to 'l'Otal B .A . s ,  by 
Control of Institution, 1 960-83 

Ph . D. s Employed in the Biomedical Sc iences , 
1960-83 

'l'hree-Year Moving Average of Biomedical Sc ience 
Underg raduate and Graduate Enrollments , 1962-83 

National Expenditures for Health-Related 
R and D ,  1960-84 ($ millions) 

NIB Research Grant Expenditures , 1 965-84 
($ millions) 

Biomedical Sc ience R and D Expenditures in 
Colleges and Universities , by Control of 
Institution , 1 960-83 (S millions) 

Average Biomedical Science R and D Expenditures 
per School in Colleges and Universities , by 
Control of Institution , 1 972-83 ( 1 972 $ ,  
thousands) 

Indirect Costs of NIB-Sponsored Research Grants 
at Institutions of Higher Education , 1970-83 

Ph.D. s Academically Employed in the Biomedical 
Sciences ,  by Employment Status and 'l'ype of 
Institution , 1973-83 

Faculty Attr ition Rates at u . s .  Medical Schools , 
by Department and Degree 'l'ype ,  1 970-81 

1 8 3  

185 

186 

187 

1 8 8  

1 8 9  

1 9 0  

1 91 

192 

1 93 

1 94 

1 95 

196  

197  
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TABLE Bl4 

Bl5 

184 

APPENDIX B (cont'd. ) 
Biomedical Sciences Data 

Postdoctoral Research Training of New Faculty 
Bires in o . s .  Medical Schools ,  by Depart.nt 
and Degree � '  1 97G-81 

Graduate School Attr ition Rates in the Bio­
medical Sciences , 1960-71 

Bl6 Percent of the Postdoctoral Population in the 
Biomedical Sciences Who Bad Earned Their 
Doctorates More than 2 ,  3 , or 4 Years Earlier , 

198 

199 

1 9 73-83 200 

Bl7 

Bl8 

Projected Combined Death and Retirement Rates 
as Percent of TOtal Faculty , by Broad Field 
of Science and Engineer ing , 1976-2000 

Actual and Projected Age D istr ibution of 
Academically Employed Biomedical Science Ph. D . s 

201 

202  
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Mfl.ll Tal II 1'-'lctl Sci��Ce lir.n..as .. c.n"" _. .. ._..'""· '' c.trel ef ••t tt.t t•. 1110-M,!I 

lrMIIate r .... l .... t 
total �..,to ht ... te4 Total  Nedlul , Deftta l ,  1 1-.J iul Sc leflc:� 6raduto !V 11114 Srlldultt (ftf"'l l-t Ull*rgrlldulto (ftf"'i t-tW and 1 1-d. Sc i .  6r llduato Med ic a l  �d Otfttal £/ r tsul Yur Total Pulll lc ,. ,  ..  ,. Tote I Pulll lc Pr l nto Total  Pub l i c  P r t ntt To til  Publ ic  Pr lnte Total  PYbllc P r l ute 

ltM 197,419 rl/a rl/a IU,IJ7 rl/a rl/a M,liZ rl/a rl/a 0,665 rl/a •Ia 10, 717 ..... 4,ZOI 

"" 217, 711  rl/a rl/a ... . ,. . ,. ., . 56,415 •Ia •Ia 44 ,268 •Ia •Ia ll,Z07 1,1A 4,09 
I til l41 ,M5 rl/a rl/a IIJ,IIO rl/a rl/a 51,055 rl/a .,a 44, 590 .,a •Ia• IJ,465 1,141 4 ,114 ltU M6,5l4 rl/a rl/a ZOS,Ill rl/a rl/a 5t,6t5 •Ia .,a 44,114 •Ia •Ia 14,.1 9,117 5,054 ltM ,., lit rl/a rl/a lU,CIIIf rl/a rl/a fJ, I67 rl/a rl/a 45,1tl rl/a •Ia 11,475 rl/a •Ia 
1t65 l19,J11 .,a rl/a l1J,04l .,a .,a M,Jlt •Ia •Ia 45,tll •Ia .,a lO,J47 •Ia •Ia 
19M JOI ,tll rl/a •Ia U1 ,977 .,. rl/a ... ,.. •Ia rl/a 46,511 rl/a •Ia U,4Jl rl/a rl/a 
lt67 JU ,IJS .,a •Ia lJt, 7H ... .. "·'" 11 ,910 •Ia •Ia 47,56J •Ia •Ia l4,l47 •Ia •Ia 
ltM Jl7,MO rl/a rl/a HI , U O  ,,, .. 17,564 71, 770 rl/a •Ia 49, Z 7J rl/a •Ia l7,4t1 rl/a rl/a 
lt69 JSI,I86 rl/a •Ia 119, 110 JOO,IH 11,JJS 1t,OOI •Ia •Ia 50,510 R/a •Ia ll,4t6 •Ia •Ia 
1970 .. . .  rl/a rl/a lt9,55J nt,01J 19,410 14,1lt •Ia rl/a 5J,911 •Ia rl/a JO,I4J rl/a rl/a 

1911 414,150 .,a .,a Jl5,011 ,.,, .. "·- lt,IJl •Ia •Ia 57,0lt •Ia •Ia Jl,IOJ •Ia •Ia 
1911 4JI,I11 

, 
.... 1 19, 771 JU,SI7 Ht,4tl 14,1t5 ts,OIM 59, a J5,171 "··· M , J69 li,Sil l4,ZOJ lS,OJt 9, 1M 

197J 410,055 J50,t54 1l4, 101 ,,.,,.. .. ... .. . ... 100,717 11,145 Jl,9U 15,199 ,,,,... 11,!501 M,. H,4H 9,4JJ 
1974 IIO,IOJ JN,ltl I M , J 1 1  •••• ··- M,901 '"· "' .. .. Jt,JJO 11,61 1 40,0l1 l9,590 . . . . . H,J11 9,740 
1915 IJ7,015 Jtt,stJ ,,,.., U4,5Jt Jll,lt7 t5,14l 1 1l,5JI 10,1t6 41 ,140 74 ,lU U , 7J1 J1,491 JI,J14 11. 115 10, 149 
1971 156,119 4 1 7,055 1Jt,lU 4Jt,t46 J4J, 114 ... ,., 1 11,JJJ n.an 41,461 17,01 1 .. . ,.. Jl,Oil Jt,m ll,tlJ IO,Jtt 
1917 ..... •• JtJ ,,.,.., 4H,86J . Pl,710 9J,Itl 1 11,5Jt 75,1lJ 4l,tlf 1t,l19 46,157 Jl ,IU Jt ,.. "·"' 1t,lM 
1971 1Jl,ll9 Jt6, J71 U5,G5J .... ,, J11,ll1 90,0R 18,156 IO,Ot5 45, 111 11 ,9l4 41, 7JO JJ,l04 o:uz J1 ,JIS 1l,551 "" 501,141 J74,5tt 1JI ,Nl J17,551 "',901 .... lli,ZtO .. ... •••• 14 , 761 10,111 M,CIIO 4J,Slt J1 ,01 7 ll ,5ll ... 4t7, JU  JI7,!1M ll9, 711 Jl7, 705  115,011 .,,., ll9,fJ7 .,, .. 47,1Jt 86,501 SI ,IJO J4 ,11l 4J, 1 J5  JO,III ll,467 
1901 ··- .... ., 

lli,015 •.. , li1, 1JI 00,917 1JO,iJ5 IJ,477 47,151 •• 154 5J, 1M JS,OIO 41,JI1 JO,liJ .,, .. 
I til •Ia rl/a rl/a rl/a rl/a rl/a 1JO,I11 IJ,414 ., ,. It, lOS SJ,ItJ •.. ., 4 1 , 77J " 191 1 1 tll ,., •Ia •Ia rl/a •Ia •Ia •Ia 1JO,lll 11,510 n:uz "·'" 5J,I09 JS,51l 4 1 , 191 n:911 wr:zzo , .. rl/a rl/a rl/a rl/a rl/a rl/a ···- ll,lll 47,50l ··- IJ,JJt JS,SH 4 1 ,SZO l9,544 1 1 ,911 

!lat�lu l  scltt�u Ulldtrtnclulta , graduate,  _, dtllhl 1tudttlt ettrol lntnh for T .. 1t .-twtrsttl....,. tile Ulll""'tlJ of Pltt'::e ..,. a.te4 11 pulll lc;  •dlcal  scllool ft'lrol lownts were counted u prlnte . The Assoc l l l iOII of ,._,. ,c• MHical l letts, •tell ....., ,._. tilt -"  cal sdllel Rta, ... tile .. ,, dill source llfl lcl1 cons idered thou un hen lt les to be pr lnt�I.J contro J IM, 
l/llt ... tel '' tile ,.,.... ,,  u 1 • (A 1,2ta1,2 )cl ' lllhere •,••••ltca1 scl.-ce ........,. .... ,. -.1 '-t '" ,.., 1; a,., • ,._.teal sct.-ce 
'eccal_..ate ...,_. _.. *" ,eer lti (tad_.l., lln1tll .,., .. ,,.,, .  a ,., • total IIICCal .... ate ..,... .,..... •• ,.., ltll c1 • teta1 
...,... .... , .. tt crtllt -.11-a t• ,.., t (ac1•t., f irst .,..rasst•a 1 ) .  r.uc _. ll"lwate "' ... ' "  ..,. ' ""  • -.1 '-t ratt ... See 
.,_.,. ,., .. IJ _. 14 for ,,, ... u., ._a, 

!/111Mtca1 ldloo1 -.1 .... t f l ..... ..,. •taiiiM f,_ tilt Assoctatt• of ,._,. lc• IIIMical Co1 1"" ( 1911·14, spec ta1 t•1aU•s of 4/llll
f 5/11/ll, 

i/15/IJ, 7/10':;,:' l/1115) _. tile ,._,. tc• 111Mica1 Assoctat ... ( 1110-M ) .  Otlltal sdlool _., ._, , .,.... _.. •tatiiM fr• tile ,._,. c. Otlltal 
Associate• ( I  ),  � for ,,.._, _., •taiiiM f,.. tile u.s. � ef (Mat t• ( 1959·11).  ':J:: for 1971-14 ..,. •taiiiM fr• U. lltt•al Sc t.-ce F t t• C 197J.IIa) � for tile 1919 ,...,.. ••� .. , trll..-,.1..... ltc-• of •u _... .. '" lla....,. IISF llllllltrs for 1911-14 total ".-.tca1 
sc ltRCt tr...,ll ,,...,.,, .. , M s l tfllt1J 11!f:; thrl ,......... tllat -•• .. ..,, Mtrl "'''"" f,.. tilt ..,....,., of (Mal l• llad Rll .._ cel locte4 for 
tllost ,..,.., For tilt ,... 1 17, IISF ,.,...t 4l,4t5 r.; .... tt ,,..._, ..-ol iN '" tile ".-.tca1 scltr�eas; •• c .. er11011, tile .,.,.,.._t of (Mat t• r .... tM a ..... t 1- fl  .... of Jt.liO (II U.. • tiltS t•le) , 

� Q) U1 
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AP PE ND I X  TABLE B2 F i rst-Year Graduate Enro l l ment i n  the B i omed i cal  
Science s ,  1960-84 

F i r st-Year , Fw l l -Ti me  Graduate 
F i sc a l  Tot a l  F i rst-Year Enro l l ment i n  Ooctora�-
Year Gr adu ate Enro l l ment!/ Grant i ng I n st i tuti ons 

1 960 5 , 3 70 n/ a 

196 1 6 , 02 5  n/a 
1 962 6 , 642 n/ a 
1 963  7 , 13 7  n/a 
1964 8 , 542 n/ a 
1 96 5  1 0 , 430 n/ a 

1966 1 2 , 034 n/ a 
1 96 7  1 2 , 51 1 n/ a 
1968 1 3 , 301  n/ a 
1969 1 3 , 343 n/ a 
1 9 70 14 , 835 n/ a 

197 1 1 5 , 84 5  n/ a 
1 9 72 1 6 , 722 n/ a 
1973 1 7 , 5 1 1 n/ a 
1 9 74 1 7 , 538 n/ a 
1975 18 , 876 9 , 382 

1 9 76 18 , 756 9 , 9 1 8  
1 97 7  1 8 ,073 9 , 763 
1 9 78 n/ a 9 , 6 1 2  
1 979 n/ a 8 , 83 6 
1980 n/ a 8 , 348 

1981 n/ a 8 , 27 9  
1 9 82 n/ a  8 , 1 0 5 
1983 n/ a 8 , 04 3  
1 9 84  n/ a 8 , 334 

�From the u. s .  Department of Educati on ( 1 959-79 ) .  

�From the Nat i on a l  Sc i ence Foundat i on { 1 9 73-85 a ) . 
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APPEIDi l TAIL£ 13 Bla.ed lcal Sc ience De�ees Awarded In Co l leges and Un i vers i t ies , by Control of I ns t i tut ion ,  lftd Postdoctora l  
Appo t nt.ents In A l l E:llpiCI�t Sec tors ,  960-84 

B .A.  Degrees Aw1rded !I Postdoctoral A(!!!!intlllfmls Y 
(exc lud i nl f irst !rofess l onal)  Ph . D .  Degrees Awarded tN Acadellic I# 

F t scal 
Year Toh l  Pub l ic Pr i vate Total Publ ic Pr ivate Total Total Pub 1 tc Pr i vate Nonacadellic 

1 960 n/a n/a n/a 1 ,096 n/1 n/a 1 , 639 n/a n/1 n/a n/1 

1 96 1  1 5 , 588 n/a n/a 1 , 1 36 n/a n/a n/a n/a n/a n/a n/a 
1962 16, 424 n/a n/a 1 ,272 n/1 n/a 1 ,82 7 n/a n/a n/a n/a 
1963 1 8, 704 n/a n/a 1 , 34 1 n/1 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 
1 965 24 , 6 12 n/a n/a 1 , 753 n/a n/a n/a n/a n/a n/a n/a 

1966 26, 336 n/a n/a 1 ,96 1  n/a n/a 2 , 570 n/a n/a n/a n/1 
1967 28, 1 57 n/a n/a 2 , 1 8 1  n/1 n/a n/a n/a n/a n/a n/a 
1 968  3 1 ,22 1 n/a n/1 2 , 545 n/a n/a 3, 224 n/a n/a n/1 n/1 
1 969 34 , 795 20, 338 1 4 ,457 2 , 854 .,. n/a n/a n/a n/a n/a n/a 
1970 36 , 868  22 , 382 1 4 , 486 3 , 1 1 1  n/a n/a 3 , 83 7  n/a n/a n/a n/1 

1 9 7 1  40,000 24 , 6 1 1 1 5, 389 3 ,482 n/a n/a n/a n/a n/a n/a n/a 
1 972 42 , 000 26,208 1 5 , 792 3 , 460 2 , 385 1 , 075 n/a n/a n/a n/a n/1 
1 973 45 , 000 28 ,236 16, 764 3 , 520 2 , 466 1 ,054 3, 607 2 , 883 1 , 636 1 ,24 1 724 
1974 4 7 , 434 29, 88 1 1 7 , 553 3,41 1 2 , 32 7  1 ,090 n/a n/a n/a n/a n/a 
1 975 50, 493 31 ,84 1 1 8 , 652 3, 515  2 ,401 1 , 1 14 5, 369 4 , 36 1 2 , 530 1 , 831 1 ,008 

1 976 52 ,642 33,244 19, 398 3, 578 2 ,44 7 1 , 1 3 1  n/a n/a n/a n/a n/a 
1 97 7 5 1 , 783 32 , 789 1 8, 994 3 , 465 2 , 386 1 ,079 6, 3 12 5 , 21 1 2 , 836 2 , 3 75 1 , 101 
1 978 49 , 701 30, 968 18, 733 3 , 5 1 6  2 ,438 1 , 078 n/a n/a n/a n/1 n/a 
1 979 4 1 , 71 7 29 ,24 1 1 8, 4 16 3, 644 2 ,466 1 , 1 78 7 , 268 5, 974 3 , 54 3  2 , 4 3 1  1 ,294 
1 980 45 , 106 27 , 2 79 1 7 , 82 7  3 , 822 2 , 63 1  1 , 1 91 n/1 n/a n/a n/a n/a 

1 981 42 ,297 25, 380  1 6 , 91 7  3,842 2 , 595 1 , 24 7  8, 026 6, 740 4 , 064 2 , 676 1 ,286 
1 982 40, 750 24 , 16 7  1 6 , 583 3 , 960  2 ,665 1 ,295 n/a n/a n/a n/a n/a 
1 983 n/a n/1 n/a 3, 775 2 , 609 1 , 166 7 , 827 6 , 208 3 ,287 2 , 92 1  1 , 6 1 9  
1 984 n/a n/a n/a 3 , 894 n/a n/a n/a n/a n/a n/1 n/a 

!lf tgures for 1961 -68 were obtained fr• the U . S .  Depart.ent of Educat ion ( 1948-8 1 ; those for 1 969-82 fr• the U . S .  Departllent of 
E ducat ion ( 1 948-84 ) .  F lgures for 1971 -73 were est l .. ted by the c0111t ttee In order to renove the d t s tort lon produced I n  the ser ies 
by a change In the survey tax�y In 1971 . Heal th profess ions are not i nc luded. 

�lfr• the Nat ional Research Counc i l  ( 1958-85 ) .  Foreign nat iona l s  �o rece i ved doctorates fr• U . S .  Inst i tut ions 1re Inc luded • 

.£/f igures for 1 960-70 were est t .. ted by the c0111i ttee. f igures for 1 973-83 are based on the •s t recent data av1l 1 1b l e  f� the 
National Research Counc i l  ( 1 973-84 ) .  foreign nat iona l s  who rece i ved doctorates fr• U . S .  Inst i tut ions are Inc luded • 

. !!IPub l tc and pr i vate f igures ..,.e 1djusted by the ca.l ttee to i nc l ude a su1 1 nllllber of i nd i v i dua l s  for � control of 
inst i tut ion could not be det�ined. 

.... Q) ...., 
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APPEIIU I  TAaE 114 Tot l l  Unclergrldu1te Oegr.e-Cr M i t  Enrol l.nt , Tot1l B . A .  Degrees AWirdH, 1ncl R1t lo of Bl o.ctln1 Sc ience I.A.s  to Toll l  
I . A . s ,  bJ Contro l o f  Ins t i tut ion, 1960-83 

f hC11 , .. 

1960 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1961 
196t 
1970 
1911 
1972 
1971 
1974 
1975 
1976 
1971 
1978 
1919 1980 
1911 
19112 
1983 

Totll Under9!'1du1te Degree-CrMit broU.nt (tiiCMislllds) 

Inc ludl!!t f trst Profess lon�t!/ 

Tot1l Publ ic Pr tvete 

3,� n/1 n/1 

3,610 .. ,. n/1 
3 , 89 1  ,.,. ,.,. 
4 ,207 ,.,. fl/1 
4 , SH fl/1 n/1 
4 ,342 2,802 1 ,541 
4,829 3 , 184 1 ,645 
5, 160 3,45 1  1 , 709 
5,557 3 ,810 1 , 747 
6,043 4,l08 1 , 735 
6 , 529 4 , 749 1 , 780 
6,889 5,076 1 ,81l 
1, 104 5, 102 1 ,802 
7, 199 5,401 1 , 799 
7,196 5,589 1 ,807 
7,8ll 5 , 986  1 ,847 
8,468 6 , 520 1 ,M8 
8,559 6,595 1 ,964 
8, 722 6,696 2,026 
8 , 10t  6,662 2,047 
8,962 6,850 2 , 1 12 
9,154 7, 162 2 , 192 
9,34 1 7 , 1)2 2,209 
9,l91 7, 184 2,2 1 4 

Excludtnt f irst Profess lon11�/ 

Tote I Pllbl tc Pr ivate 

3 , 134 n/1 n/1 

3,511 n/1 n/1 
3 ,8 1 ) ,.,. n/1 
4 , 123 ,.,. ,.,. 
4, 418 fl/1 ,.,. 
4 , 255 ,.,. n/1 

4 , 1l2 n/1 rt/1 
5,057 3 , 408 1 ,649 
5, 4l1 3, 758 1 ,619 
5,905 4 ,248 1 ,657 
6, 117 4 , 685 1 ,692 
6, 119 5,004 1 , 7 15 
6,9 1 3  5,22 1  1 , 692 
6,998 5,116 1 ,682 
7 , 187 5,501 1 , 686 
7,610 5,892 1 , 7 18 

8,234 6,4?3 1 ,81 1 
8, 1 12 6,495 1 , 8 1 1  
8,41 1 6,593 1 ,1178 
8, 452 6,557 1 ,895 
1,699 6, 744 1 ,955 
9,074 7,046 2 ,028 
9,066 7 , 020  2 ,046 '· 120 7 ,011 2 ,049 

Tot1l  I . A .  Degrees Aw1rd!4£/ 
(exc l ud ing f irst professlonll) 

R1t lo of lla.ed. Se t  
I . A . s  to Tot l l  I.A. � 

Tot• I Pub l i c  Pr tnte Tote1 

n/1 n/1 n/1 n/1 

l65 ,3l7 n/1 fl/1 0.0427 
182 ,822 ,.,. n/1 0.0429 4 10,421 ,.,. ,.,. 0.0456 
460,467 .. ,. n/1 0.0482 
492 ,984 n/ 1 n/1 0.0499 
524 , 1 1 7  ,.,. n/1 0.0502 
562 ,369 ,.,. n/1 0.0501 
616,861 n/1 n/1 0.0490 
734,002 466, 113 267,869 0.0474 
798,070 521 ,442 214 , 628 0.0462 
846, 1 10 562 ,345 283, 765 0.0413 
894, 1 10 604,411 289,639 0.0470 
910,212 616 , 378 291,894 0.0484 
954,176 657 , 455 296,92 1 0.0497 
911 ,661 640,524 291 , 1 19 0.0542 
934,441 640, 799 293 ,644 0.0563 
928,228 635,909 292 , 119 0.0558 
910,201 6J3 , 18l 297 ,018 0.0534 
931 ,340 627,084 104 , 256 0.0512 
940,251 629, l38 310,911 0.0480 
946,817 6l2 , 168 3 14 , 109 0.0447 
964,043 64 1 , 751 122 ,29l 0.0423 

n/1 ,., . n/1 0.0199 (es t . ) 

.!lf tr.:;es for 1960-64 were olttlllled fr• the U . S . Depwt...t of E duut lon ( 1 96 1 -84a ) ,  those for 1965- 75 fru. the U.S.  Oepwt.flt of E••tton 
( 197 -12 ) ,  lnd the one for 1976 fru. the U . S .  Depert.flt of (duclt loa ( 1914 -83 ) . F igures for 1971-81 were obtllnH bJ subtrect lrtl eM"ol l.nt 
for eiSter • s  lnd doctor ' s  detrMS fr• tot11  degree-crHit eM'O I I��e��t (U. S .  Depart.-ent of Educ1t lon 1974-83 ) .  F tgures for 19112-1 were 
obtllrted bJ lddl� f irst profess lonll enrol l.nt to tot 1 l  undergrlduete degree-creet i  eftro l l.ent eac l ud lng f irst profess ton�l . F irst 
professonel ertro l .ent ute were obtelnetl fr• the u . s .  Depertleftt of Eduut fon ( 1961-84b) . See footnote �/ for source of lllldergriduete 
degree•CrH i t  eM'O i lleftt for 1982-81 . 

�/F igures for 1960-66 were est t .. tM et 981 of tote1 UIICIIrgrldu1te degree-crM i t  enro l l.nt ( t nc l ud l ng f l r st profess ion• I I .  Tllose for 
1967-81 were olttllnH bJ subtrect fnt f irs t  profession• I ...,.on.ent fr• tot 1 1  degree-crM t t  undergr •dua t e  enr o l l.ent C Inc ud lnt f irst 
profess iona l ) .  F i rst  profes s t on • l  enro1 1..,.t date for 1967-77 were obtllnH fr• tht U.S .  Depar l.ent of  ( duc at iOrt ( 1959-19) l �Ill for 1918-81 f ro. the U . S .  0�1rt•nt of (duul lon ( 196 1 -841) . f t gures for 1982-83 were der hetl fru. tot1 1 Uftdergrldu1te enrol l_..t C Inc ud lnt 
nondegr.e-credtt dill obtetlled fr• the U . S .  Oeparteent of (duut ton ( 1961-84b) . These d•t• hewe been ldjusted wltll tht percerttlgeS usect bJ 
the U.S.  Oepert.nt of E•at ton to est t  .. te degree-credi t  eM"o l l.nt s for 1977-80. 

!If tgur.es for 1961-611 were oltte l nH  fr• the U . S .  Depwtleftt of Educel lon C IMB-11 ) ,  those for 1969-82 fr• the u.s.  Depwteent of E••tton 
( 1948-84 ) .  

�See Appelld la Tlble IJ for IIUIIber of becc11 111re1te degrees ....,.*«! I n  tile b lo.ctlul sc iences . 

� (J) (J) 
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APPE ND I X  TAll.£ II& Ph.D . s  £��p1o,ecl In the B l.edtCI 1 Sc iences , 1 960-81!1 

Total Acadal a lexc 1udl!!l I!!Stdocs . lb/ 
F I sea l  l abor  Postdoc . FFROC Hospthh/ lion- Self-

. 

Une111p 1oyed 
Year F orce Total Pub1 tc Pr ivate MtS . Bus iness 6ov • t . l abs C l Inics Prof i t  £!!!10,l!d Other lltd Seek I !!I 
1 960 16,067 8 , 1 94  n/a n/a 1 ,639 2 , 799 2 , 360 n/a n/a n/a n/a 1 ,046 29 

1 96 1  n/a n/a n/a n/1 fl/a n/a n/a n/1 nla n/1 n/a n/1 n/a 
1 962 1 7 , 862  9 , 1 40  R/1 n/a 1 ,827 2 ,831 2 ,886 n/1 n/1 n/1 n/a 1 , 1 29 49 
1963 n/1 fl/a n/a n/a n/1 n/1 n/a n/1 n/1 n/1 n/1 n/1 n/1 
1 964  20, 930 1 1 , 300 n/a n/a 2 ,259 3 , 2 1 2  2 ,866 n/a n/a n/a ft/1 1 ,255 38 

196� n/a fl/a n/a n/a n/a n/a n/a n/a n/a n/a n/1 n/a n/1 

1 966 23, 870 12,870 n/1 n/1 � . 570 3,691 3 , 3 70 n/1 n/1 n/1 n/a 1 , 304  65 
1967 n/a n/a n/a n/1 n/a n/a n/1 n/1 n/1 n/a n/a n/1 n/1 
1 968  28, 962 1 6 , 122 n/a n/1 3 ,224 4 , 2 12 3 , 829 n/a n/1 n/a n/1 1 ,4 70 105 
1 969 n/a n/a n/a n/a n/1 n/a n/a n/1 n/1 n/a n/1 n/a n/1 
1970 34 , 1 5 1  1 9 , 181  n/1 n/1 3 , 837 4 ,832 4 ,284 n/a n/1 n/a n/a 1 , 7 7 1  246 

1971  n/a n/a n/a n/a n/a n/1 n/1 n/a n/a n/1 n/a n/a n/a 
1 972 n/a n/a n/a n/1 n/a n/a n/a n/a n/a n/1 n/1 n/1 n/a 
1973 43, 688 �5 , 4 7 1  16,91 1 8 , 560  3 , &07 5 , 369 4 , 338 1 ,031 1 ,43 1 1 ,293 5 1 8  186 444 

1974 n/a n/1 fl/a n/a n/a n/a n/a n/a n/a n/1 n/a n/a n/a 
1 975 50,620 28, 332 18, 987 9 , 34 5  5, 369 6 , 662 • 4 , 5 1 7  994 1 , 948 1 , 232 840 194 532 

1976 n/a fl/1 n/a n/a n/1 n/a n/a n/a n/a n/a n/1 n/a n/a 
1 977 55 ,031  30, 384 20, 688 9 , 696 6, 31 2  6 , 893 4 , 568  1 ,040 2 ,297 1 , 543 862 335 797 
1978 n/a fl/1 fl/a n/1 n/1 n/a n/1 n/a n/a n/a n/a n/a n/1 
1979 62 , 332 33, 566 22 , 100 10, 866 7,268 8, 455 5,080 1 ,079 2 , 726 1 ,858 1 , 111& 439 676 
1 980  n/a n/a n/a n/1 n/1 n/a n/a n/a n/a n/a n/a n/a n/a 

1981 68 , 806  36 , 482  23, 882 1 2 , 600 8 , 026 9, 928 5 , l98 1 ,236 2 , 799 2 ,088 1 , 857 225 767 
1 982 n/1 n/1 n/a n/1 n/a n/a n/a n/a n/a n/a n/1 n/a n/1 
1 983 7 1 ,423 36,963 25, 108 1 1 ,855 7 , 827 1 1 ,81 9 5 , 988 66 1 2 ,946 2 , 102 1 , 91 0  255 952 

!!F igures for 1 960-70 were est tuted bJ the c0111t ttee. F igures for 1973-83 are based on the 110st recent data ava t 1 1b l e  fro. the llat lona1 Research 
Counc i l  ( 1 973-84 ) .  Foreign nat iona l s  lllho rece ived doctorates fro. U . S .  I nst i tut ions are Inc luded • 

.!!1Pub 1 1c and pr hate f igures were adjusted bJ the c.-t ttee to I nc l ude a su 1 1  nllllber of acldetiiCI 1 1J eiiiP i oyed lndh lduah for ..,._ 
contro l of Ins t i tution cou l d  not be deten. lned .  

· 

.... (X) \D 
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APPENDI X  TABLE 86 Three-Year Mov ing Averege of Bia.ed f ca l Sc i ence Under�aduate and Graduate Enrol l.ents , 1962-83 

3-Yr.  Moving Average 3-Yr. Mov ing Average 
of Undergr�ate of Graduate Weighted Ph .D.  Facu l ty I 

F t scal Enrol l.atsl Enrol l.ats!!/ S• of US + GS Facu l ty f/  Student Rat to 
Year IUS! ISS! IWS•0.25US + 0 . 75GS! lq (F/WS! 
1962 162 , 7 1 1  56,304 82 ,908 9 , 140 0. 1 102 
1963 183 ,655 58 ,075 89 , 4 70 n/a n/a 
1964 204 ,244 60,306 96 ,291 1 1 , 300 0. 1 1 74 
1965 2 1 3 ,961 63 ,066 100, 790 n/a n/a 

1966 222 ,674 66,480 105 , 529 12 ,8 70 0 . 1 220 
1967 228,248 69,394 109 , 108 n/a n/a 
1968 240,957 72 ,875 1 14 ,895 16 , 122 0. 1403 
1969 256,692 75 ,895 12 1 ,094 n/a n/a 
1970 276 , 634 80,202 129 ,3 1 1 19 , 181  0 . 1483 

1971 301 ,250 84 ,489 138,680 n/a n/a 
1972 322 , 7 19 89,848 148 ,066 n/ a n/a 
1 973 349 ,291 95 , 168 158,699 25 ,47 1  0 . 1605 
1974 375 ,912 100,531 169 , 376 n/a n/a 
1975 402 ,896 106 ,348 180,485 28 , 332 0 . 1569 

1976 423 , 122 1 1 1 , 530 189 ,429 n/a n/a 
1977 430, 1 16 1 15 ,803 194 , 381 30,384 0 . 1563 
1978 424 ,061 120,298 196 ,239 n/ a  n/a 
1979 403 ,262 124 ,354 194 ,082 33 , 566 0 . 1 729 
1980 383 ,876 128, 139 J92 ,073 n/ a n/a 

1981 369 , 103 129 , 74 7  189,586 36 ,482 0. 1924 
1982 n/1 130,559 n/a n/a n/a 
1983 n/a 130,813 n/a 36 ,963 n/a 

!/Defined by the f�l a  (US )t  • 1/3( U\ + Dt- 1 + Ut-2 ) ,  Where U • undergraduate enrol l.ents tn the 
b ta.ed tcal sc i ences . See Append i x Tab e 81 for support ing data . 

�/Defined by the f�l a  (GS )t • 1/3( 6t + �- 1 + Gl-2 ) ,  Where G • graduate enro l l.ents in the bta.edtcal  
sc iences . See Appendix Table Bl for suppor lng da a .  

f/Deftned as  a l l  Ph .D .s  aca�tca l ly �loyed In  the b ta.ed ical  sc i ences (exc l ud i ng postdoctoral appotnt...ts ) . 

.... \0 0 
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APPEND I X  TABLE 17 Nat tonal Expendi tures for heal th-Related R and 0 ,  1960-84a/ ( $  •t 1 1 tons)  

Current Dol l ars 1972 Dol l ars 
IIIPl tctt  

F tscal Prtvate Prtvate Prtce Deflat�/ 
Year Total Federal lndustrl Other Total Federal Jndustrl Other i 1972 • 100.01 
1960 886 448 253 185 1 .�90 652 368 269 68 . 70 

1961  1 ,087 574 312 201 1 ,569 828 450 290 69.30 
1962 1 ,333 782 336 21 5  1 ,891  1 , 109 477  305 70. 50  
1963 1 ,526 919 375 232 2 , 1 3 1  1 ,284 524 324 71 .60 
1964 1 ,698 1 ,049 400 249 2 , 336 1 ,443 550 343 72 . 70 
1 965 1 ,890 1 , 1 74 450 266 2 , 544 1 , 580 606 358 74 .30 

1966 2 , 1 1 1  1 ,316 510 285 2 , 749 1 , 714  664 371 76. 80  
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 , 9 1 5  800 393 82 . 60  
1 969 2 , 785 1 ,674 754 357 3 ,212 1 ,931 870 4 1 2  86. 70 .... 
1970 2,847 1 ,667 795 385 3 , 1 15 1 ,824 870 421 91 .40 \0 .... 
1971 3, 168 1 ,877 860 431 3, 300 1 ,955 896 449 96.00 
1 972 3 , 536 2 , 147 934 455 3 , 536 2 , 147 934 455 100.00 
1973 3 , 750 2 ,225 1 ,048 477 3,544 2 , 103 991 4 51 105.80 
1 974 4 ,443 2 , 754 1 , 183 506 3,830 2 , 374 1 ,020 436 1 16.00 
1 975 4 , 701 2 ,832 1 , 319 550 3,696 2 ,226 1 ,037 432 127.20 

1976 5, 107 3,059 1 ,469 579 3,814 2 ,285 1 ,097 432 133.90 
1977 5,606 3,396 1 , 614 596 3,956 2 , 397 1 , 139 421  141 . 70 
1978 6,264 3,81 1 1 ,800 653 4, 120 2,506 1 , 184 429 1 52 .05 
1979 7 , 1 1 3  4 , 32 1  2 ,093 699 4 ,299 2 , 612  1 ,265 422 165.46 
1 980  7 ,914 4 , 723 2 ,456 735 4 ,436 2 ,647 1 , 377 4 1 2  1 78.42 

1 981 8,540 4 ,848 2 ,875 817  4 ,376 2 , 484 1 , 473 419 195. 14 
1982 9,239 4 , 970 3 , 373 896 4 , 466 2 ,402 1 ,630 433 206.88 
1 983 �prel t•. ) 10,208 5,399 3,887 922 4 , 734 2 , 504 1 ,803 428 215.63 
1 984 est . )  1 1 ,538 6,087 4 , 486 965 5 , 164 2 , 724 2 ,008 432 223 .43 

!lfroa N I H  ( spec i al tabulat ions , 6/7/82 , 6/8/82 , 5/3/84 and 7/5/85 ) .  I teM •ay not s• to tota l s  due to rounding .  
�/from the U.S.  Bureau of  the Census . 
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APPENDIX TABLE 18 NIH Research Grant Expenditures , 196�-84.!/ ( $  •t 1 1 tons ) 

NIH Research Grant Expend i tures In u . s .  Col leges and Universities 

Total IIH Research Grant Expenditures Current Do 1 1  ars 1972 Dol lars!!! 
F t scal 
Year Current Do l l ars 1972 Dol lars Total Publ tc Pr ivate Total Pub1 tc Pr ivate 

1965 492. 1  162.3 n/a n/a n/a n/a n/a n/a 

1966 551 .2 71 7 .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 .... 
1972 826 .5 826.5 676. 7 339. 7 337 ,0 676. 7 339 . 7  337.0 \Q N 
1973 838. 5  792 .5  680. 7  332 .2 348.5  643.4 314.0 329.4  
1974 1 , 100.8 949.0 885.0 448. 7 436 .3  762 .9  386.8 376. 1 
1975 1 , 148.0 902.5 927 .3  469. 1 458.2  729.0 368.8 360.2  

1976 1 ,275.8 952.8 1 ,025 .4 516 . 1  509.3 765.8 385.4 380.4 
1977 1 ,435. 7 1 ,013.2 1 , 148.8 577 . 5  571 . 3  810 . 7  407 .6 403.2 
1978 1 ,638.0 1 ,077.3  1 ,322 .4  668.4 654 .0 869. 7  439.6 430. 1 
1979 1 ,951 . 7  1 , 1 79.6 1 ,579. 7 808.6 771 . 1  954 . 7  488. 7  466.0  
1980 2 , 161 . 1  1 ,21 1 .2 1 , 742 . 6 893 .2 849. 5 976. 7 500.6 476. 1 

1981 2 ,331 .4 1 , 194 . 7  1 ,882 .6 963. 7  918.9 964 . 7  493 .9 470.9 
1982 2,407 . 7  1 , 163.8 1 ,937 .8  991 .2 946.6 936. 7 479. 1 457 .6 
1983 2 , 702.3  1 ,253 .2 2 , 1 75. 7 1 ,097.4 1 ,078.3 1 ,009.0 508.9 500. 1  
1984 3,087.0 1 ,381 .8 2,472 .8 1 ,254 .9  1 ,2 1 7 .9  1 , 106.9 561 . 7  545 .2  

!fFra. IIH ( 1966-84; spec i al tabulat ions , 6/7/82, 6/8/82 , 5/2/84 , and 4/1 2/85 ) .  l tas .ay not s .. to total s due to rounding .  

�1 1972 dol l ars .ere obta tned by us tng the l.,l tc l t GNP Pr ice Def l ator (U.S.  Bureau of the Census--see Appendtx Table 87 ) .  
l tas .ay not s• to total s  due to roundtng. 
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APPlMUI TM.l 19 1 1.-.IICil Science I _. D lapelldl ture� In C:oJ J•s IIMI Univers it ies , by Control of lnstt tutiOR, 
1960-83 ( $  •t l l iORS) 

twrent Oo1 1 ars!l 1912 OoUars� 
Weighted S. of 
11.-.1. Se t . I IIICI D 

F iscal hpend. I n  L ast 3 Yrs .Y  Year Total Publ ic Pr ivate Total Pub 1 1 c  Pr ivate 1Tota1 1 1972 Dol l ars! 

1960 287 .4 fl/a fl/a 418.3 n/a n/a 363. 5  

1961 339.4 n/a n/a 489 . 8  R/a n/a 422 . 6  
1 962 402 .2 n/a fl/a 570 . 5  n/a n/a 492 . 1  
1963 480.9 n/a n/a 671 . 7  n/a r./a 575.6 
1964 565 . 7  n/a n/a 778.2 r./a n/a 673 .0 
1 965 638.0 n/a n/a 858 . 7  n/a n/a 771 . 7  

1966 724 .0 n/a fl/a 942 . 8  n/a n/a 859 . 6  
1 96 1  795.0 n/a n/a 1 ,006 . 4  n/a n/a 937 . 6  
1968 860. 1 n/a n/a 1 ,042 . 1  n/a n/a 999.4 
1969 91 7 .3 n/a n/a 1 ,058.0 n/a n/a 1 ,037. 1 
1970 991 .2 n/a r./a 1 ,084 . 5  r./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 ,016 . 0  
1973 1 ,252 . 9  691 .2 561 .8 1 , 184 .3 653 .3 531 .0 1 , 12 1 . 9  
1974 1 ,284 . 3  691 .4 592 .8 1 , 107. 1 596. 1 51 1 . 1  1 , 144 . 5  
1975 1 , 51 7 .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  ) , 188.4 
1977 1 , 198 . 2  1 , 002 . 3  795.9  1 ,269.0 707 . 3  561 . 7  1 ,246.0 
1978 2 ,038. 8  1 , 1 58 . 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 74 7 . 8  598. 6  1 , 324 . 3  
1 - 2 , 538.5 1 .433 .4 1 , 105 . 1 1 ,422 . 7  803 .4 619.4 1 . 364 . 1  

1981 2 , 901 . 1  1 , 663 . 1  1 .238.0 1 ,486. 7 852 . 2  634 .4 1 , 419.6 
1982 3. 1 32 . 7  1 . 190. 8 1 , 341 . 9  1 , 51 4 . 3  865 . 6  648. 6 1 ,477 . 6  
1983 3, 316 . 8  1 , 91 1 . 7  1 ,405 . 1  1 , 538.2 886.6 651 .6 1 . 51 3 . 3  

.!IF t,...es f or  1 972-83 wer e  obtained frc. t he  lat tona 1 Sc i ence Foundat i on  ( 1975-85 ) .  The 1978 f i gures are ISF 
est t•tes . F l gures for other ,rears were est t•ted by the ca.l ttee. l te.s .., not s• to total s  due to rounding. 

!1 1 972 do J J ars were obta i ned  by us i ng the l��p1 1c t t  GIIP Pr ice Def lator (U.S.  Bureau of the Census-see Appendta 
T able 17 ) .  l te.s .., not s• to total s  due to round i ng .  

!lta.puted by the f� 1 a  1/4(1t + 2Rt-1 + lt-2 ) 1  where R • total bla.edlca1 sc ience R and D expendi tures ( 1972 dol lars ) .  

.... \0 w 
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APPEND I X  TABLE 8 10 Average 8 i omed i cal  Sc i ence R and D Expend i tures per Schoo l . i n 
Col l eges and Un i vers i t i es ,  by Contro l of I nst i t ut i on ,  1 972-83!/ ( 1 972 $, thousand s )  

Average R and 0 Ex�end i tures Number of Schoo l s  Re�ort i n� 
F i scal  
Year Total  Pub l i c  Pr i vate Tot a l  Pub l f c  Pr i v ate 

1 972 1 , 865 1 , 793 1 , 960 591 335 256 
1973 2 , 004 1 , 950 2 , 074 591 335 256 
1 974 1 , 858 1 , 774 1 , 966 596 336 260 
1 975 2 , 225 2 , 009 2 , 552 536 323 21 3 
1 976 2 , 35 7 2 , 1 75 2 , 633 535 322 2 1 3 
1977 2 , 368 2 , 1 97 2 , 625 536 322 2 14 
1 978 2 , 386 2 , 301 2 , 507 562 331 231 
1979 2 , 383 2 , 252 2 , 569 565 332 233 
1 980 2 , 527 2 ,420 2 ,681 563 332 231 

198 1 2 , 640 2 , 566 2 , 746 563 332 231  1 982 2 , 689 2 , 606 2 , 807 563 332 231 
1983 2 , 737 2 , 679 2 , 82 1 562 . 331 231 

YSee Append i x  Tab l e  89 for support i ng dat a .  

b/From the N at i onal Sc i ence Foundat i on .  For 1 978, the number of doctorate-grant i ng 
i nst i tut i ons was obta i ned from NSF ; the number of •as ter • s-grant i ng i ns t i tut i ons was 
est imated by the commi ttee . 

... \D .. 
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APPENDI X TABLE 8 1 1 1 1nd i rect Costs of NI H-Sponsored Research Grants at I n st i tut ions of H i gher 
Educat io n , 1970-83! 

Al l Inst i tut ions of Htgher Ed . 

F i sca l I of D t rec t  
Ye ar Costs 
1 9 70 25. 7 

1 9 7 1  2 7 . 2  
1 9 72 28. 7 
1 97 3  30 . 0 
1 9 74 31 . 8  
1 9 7 5  32 . 4 

1 9 76 34. 6  
1 97 7 3 5 . 0  
1 9 78 36. 0 
1 97 9  37 . 5 
1 980 39. 2 

1981 40 . 4  
1 982 41 . 0  
1 983 4 3 . 5 

Average Annual 
Growth Rate 
1 9 7o-83 4 . 11 

a/ Fro• N I H  ( 1 966-84) . 

I of Tota l  
Costs 

20. 5 
2 1 . 4 
22 . 3  
23. 1 
24. 1 
24 . 5 

25 . 7 
25 . 9  
26. 5 
27 . 3  
28. 2 

28 . 8  
29. 1 
30 . 3  

3 . 11 

Publ tc  Schoo l s Pr i vate School s 

I of Di rect I of Tota l  I o f  Di rect I of Tota l 
Co sts Co sts Costs Costs 

26. 6  21 . 0  24 . 9  1 9 . 9  

28 . 2  22 . 0  26 . 3  20. 8  
28 . 9 22 . 4  28. 5 . 22 . 2  
29. 6  22 . 8  30 . 4  23 . 3  
30. 4  23 . 3  33. 2 24 . 9  
30 . 2  23 . 2  34 . 8  25 . 8  

31 . /  24 . 1 37 . 6 2 7 . 4  
31 . 4 23 . 9  38 . 9 28. 0  
31 . 7  24. 1 40. 7  28. 9 
32 . 9  24 . 8 42 . 7  29. 9 
33 . 3  25. 0 46. 0 31 . 5  

34 . 1 25 . 4  4 7 . 6 32 . 2  
34 . 4 25. 6 4 8. 8 32 . 8  
36. 1 26 . 5  5 1 . 8 34 . 1  

2 . 41 1 . 8%  5 . 81 4 . 21 

.... \0 U1 
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AP PE NDI X TABL E 812  Ph . O . s  Ac ademi ca l l y Empl oyed i n  the 
B i omed i c a l  Sc i ence s ,  ,Y Empl oyment Status an d Type of 
Inst i tut i o n ,  1973-83! 

F i sca l Empl oyment 
Type of I n st i tut i on 

Ye ar Status To tal 4- Year 2- Year 

1 9 73 To tal 2 5 , 4 71 24 , 9 60 5 1 1 
Fu l l-Ti me 2 4 , 724 2 4 ,2 4 1 483 
Part-Ti me 747 71 9 28 

1975 Tota l 2 8 , 332 27 , 709 62 3 
Fu 1 1 - T1 me 2 7 ,487 26 , 9 1 9  568 
Part- Ti me 84 5  7 90 5 5  

1 9 77 To tal 30, 3 84 2 9 , 604 780 
Fu l l -Ti me 2 9 , 473 28 , 768 70 5  
Part- Ti me  9 1 1 836 75 

1979 Tota l  3 3 , 566 32 , 744 82 2  
F u  1 1 -Ti me 32 , 5 50 3 1 ,802 749 
Part-Ti me 1 , 0 1 5  942 73 

1 981 To tal 36,482 3 5 , 644 838 
Fu l l-Ti me 3 5 ,462 3 4 , 7 01 7 6 1  
Part-Ti me 1 , 020 943 77 

1983 Tota l 3 6 , 963 3 5 , 973 990 
Fu 1 1 -T1 me 3 5 , 781 34 , 884 897 
Part-Time 1 , 1 82 1 ,089 9 3 

Average An nual To tal 3 . 8  3 . 7  6 . 8  
Growth Rate Fu l l-Ti me 3 . 8 3 . 7  6 . 4  
fr011 1 9  73-83 Part-Ti me 4 . 7  4 . 2  1 2 . 8  

�Based o n  the most recent d ata avai l ab l e  from the Nat i onal  
Research Counci l ( 1973-84) . · Forei gn nat i onal s wh o  rece i ved 
d octorates from u . s .  i nst i tuti ons are i nc l uded . I nd i v i du a l s on 

postdoctora l appo i ntment s  are exc l uded . 
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APPENDIX TAIL[ 813 F1eu l t1 Attr i tion Rates It u.s.  Mecltcal Schoo l s ,  b1 Oepart.nt 1nd Degree Tne , 1970-8 1.!1 

f l sCil 
A 1 1  Dep1rt.nts Cl tntc11  Depart.nts B1s tc Sc tence Dep�rt.nts 

Year Totl1 R.D. s Ph . O . s  Other Tot11 R.O. s Ph . D . s  Dtller Totll R.D. s Ph .O. s Other 
1970 6.3 6. 5 4.6  9.6 7 . 1 6.8 7.3 9. 7 4 .8 5. 1  3 .l  4 .l  
1 97 1  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 1 . 1  6.3  12 . 2  8.2 7 . 9  7 . 7  1 1 .8 6.8 6. 3 5.5  12 . 7  
1 973 7 .2 7.0 5.2  13 .4 7 .8 7 . 1  6 .9  1 5 . 3  5.8 6.2 4 . 3  10. 7 
1 9 74 6.5 6.4 4 .9 1 1 . 1  1 .0  6 .6  6 .7  10 .9  5 .3 5. 3 3.9 1 1 .4 
1 975 6. 7 6.5  5 .4 1 1 .6 7 . 1  6 . 7  6.8 10.8 5 .9  5.4 4 .6 12 . 7  .... \0 
1 9 76 7 .5  7 .4  5 . 8  13 . 1  8.2  1 . 7 7 .5  13 . 7  6 .0 5.6 4.9 12 .2 

" 
1 977 7 . 7  7 . 7  6 .0 12 .0 8 .2  8.0 7 . 5  1 1 . 6 6 . 3  5 . 9  5.2 12.4  
1 9 78 6.5  6 .6  4 .9  1 1 .0 7 . 1  6.8 6 . 5  1 1 . 3 5 .2  5. 1 4 . 1  10.4 
1 979 6 .3 6 . 3  5 . 1 10.8 6 .9  6 .6  7 . 1 10 . 3  5 .0 4 . 1  4 .0 1 1 .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 

1 981 5 .8 5.8 4 . 7  9.8 6 . 1 6.0 5.6  8 .6  5 . 1  4 .3 4 .2 1 1 . 5 

Avenge 1970-81 6.7  6 . 7  5 .2 1 1 .0 1 . 3 1.0 6.8 1 1 .0 5 .5  5 .2  4 . 3 10.4 
--

!1 fr• Sher'llln 1nd lowden ( 1982 ) . 81Sed on the Mecl tc•l School Flcu 1 t1 Roster . 
l e1v tng eiCh 111r for ret tre�ent , de1th , 1nd other re1sons . 

F t gures represent percent of fu l l -t t• f1eu 1 t1 
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APPENDI X  TABLE B14 Postdoctoral  Res,arch Tra t n t ng of New Facu l ty H i res i n  U . S .  Med i ca l  School s ,  by 
Oepart.ent and Degree Type , 1970-81! 

A l l Depart.ents �1 tnt�tl-�ltl"�\s _Bas t e  Sc i ence Departllents 
F i sca l 
Year M.D . s  Ph . D . s  M.O . s  Ph . O . s  M .D . s  Ph . O . s  

1970 28. 2  29 . 6  27 . 7 20 . 1  3 1 . 7 39 . 2  . 
1 971  26 . 1  32 . 5  25.0 22 . 5  35 . 6  43 . 4  
1972 25 . 8  39 . 3  24 . 6  28 . 5  36 . 6  49 . 4 
1973 22 .9  4 1 .0 22 . 7 26 . 9 2 5 . 1 54 . 1  
1974 25 . 0  44 . 2  24 . 3  3 1 .0 33 . 9 57 . 3  
1 975 22 .5 4 1 . 7 21 . 7 29 . 9  31 . 1 55 . 9 
1976 23 . 4  49 . 9 22 . 8  37 . 9 30 . 4  62 . 2  
1 977 23 . 7 50 . 7 22 . 7  38 . 3  37 .4 64 . 5  
1 978 23 . 5  56 .0 23 . 2  43 . 8  28 . 4  72 . 7  
1 979 20 .0 5 5 . 8  1 9 . 4 4 1 . 4  29 . 4  72 . 2  
1980 22 .2  55 . 3  2 1 . 6  38 . 2  30 . 4  7 1 . 8  
1 981 25 . 3  55 . 7 24 .0 42 . 0  42 . 4  7 1 . 6 

Average 1970-81 24 . 0  46 .0 23 . 4  33 .4 32 . 7 59 . 5  

a/ Fr01 She� and Bowden ( 1 982 ) . Based on Med i ca l  School Facu l ty Roster . F i gures represent 
percent of new ful l -t t.e facul ty w t th postdoctora l research tra i n i ng .  

� \D m 
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APPEND I X  TABLE 8 1 5  Graduate School Attr i t i on  Rates tn  the B to.edtca1  Sc iences . 1960- 7 1  

F t sca 1 Year F trst-Year NUIIber of F Y  1 958-84 Ph.D . 
of Graduate Grtduate Enrol l�nt B toaed lctl  Se t .  Ph . D . s  C�let i oq Graduate School 
School Ent ry tn  the B to.ed . Se t . !/ Enter ing Grad . School � Rate (l)fl Attr i t ion Rate (l ) f/  

1960 5. 370 1 .932 36 .0  64 . 0  
1 96 1  6 .025 2 . 1 78 36 . 1 63 . 9  
1962 6.642 2 . 369 35. 7 64 .3 
1 963 7 . 1 3 7  2 . 548 35. 7 64 .3 
1 964 8. 542 3.04 7 35. 7 64 . 3 
1 965 10.430 3 . 400 32 . 6  

1 966 12 .034 3 . 746 31 . 1 
1 967  1 2 . 51 1 3 . 695 29 . 5  
1 968 1 3. 301 3.484 26 .2  
1969 1 3 . 343 3 . 335 25 .0  
1 970 1 4 .835 3. 428 23 . 1  
1 91 1 1 5 .845 3 . 4 78 22 .0 

Pre- 1960 12 .986 
Post- 1 971  24 . 31 9  

!lfro. the U . S .  Oepart�t of Educat ion ( 1959-79 ) .  !lfro. the Nat ional Research Counc i l  ( 1958-85 ) .  
· 

£/The Ph .D .  complet ion rate represents the percenttge of f irst-year graduate students I n  • given xe•r who 
earned • Ph.D . between 1 958 and 1984 ( colu.n 2/col unn 1 ) .  The tttr i t ton rtte t s  obta ined by subtrtct tng the 
Ph . D .  c�let ion rate for a g iven year fro. 100.01.  The rates for 1 960-64 are rel a t i vely constant . tnd tctt t ng  
thtt .ost I nd i v iduals  enter ing graduate school dur ing that per iod had e i ther rece i ved a Ph . D .  o r  dropped out of 
graduate school by 1984 .  For 1965-7 1 .  however. the Ph . D . c�let i on rates dec l i ne w i th each yea r .  T h e  
attr i t ion rttes for these yetrs undoubted ly Include students who are st i l l  enrol led I n  gradua te schoo l but who 
had not etrned a Ph . D . by 1 984 .  as we l l  as those who had actua l ly dropped out of gradu a t e  schoo l . The Ph . D. 
complet ion rates wi l l  .ost l ikely Increase and the attr i t ion rates decrease once 1 985 Ph .D .s  are tdded to the 
ca lcu l at ions . and shoul d  cont inue to do so wi th the I nc l usion of each add i t iona l year of Ph . D . s .  for th i s  
reason. we have not ca lcu l ated the attr i t ion rates after 1 964 .  

.... \D \D 
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APPENDIX TABLE 8 16 Percent of the Postdoctoral Popu l at i on i n  the 
8i a.edi ca1 Sc i ences Who Had Earned The i r  Doctorates More Than 2 . 3 .  or 4 
Years E ar l ier .  1973-83!1 

NUiber of Years Si nce Ph . D .  

> 2  Years >3 Years >4 Years 
F i scal Total 
Year Pos tdocs N I N I N I 

1973 3 . 607 1 . 123  31 . 1  577 1 6 . 0  . 343 9 . 5  

1 975 5 , 369 2 , 239 4 1 . 7  1 , 334 24 .8 843 15 . 7  

1977 6 . 3 1 2  2 , 782 44 . 1 1 , 7 1 5  2 7 . 2 1 .05 1  16 . 7  

1 979 7 , 268 3 , 530 48 . 6  2 , 345  32 . 3  1 , 532 21 . 1  

1 981 8,026 3 . 695 46 . 0  2 , 369 29 . 5  1 , 544 1 9 . t  

1 983  7 . 82 7  3 , 503 44 . 8  2 , 309 29 . 5  1 . 432 18. 3 

a/frOM the Nat i onal Research Counc i l  ( 1 973-84 ) . 

N 0 0 
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APPENDIX  TABLE B 1 7  Projected C omb i ned Death and Ret i rement R ates as Percent 
of Total F acu l ty,  by Broad F i el d of Sc i ence and Engi neer i ng ,  1 976-200o!/ 

Phys i cal  L i fe 
Year Mathemat i cs Sc i ences Ensi neer i ns Sc i ences Sc i ences 

1 976 1 . 06 1 . 1 1  1 .07 1 . 2 7  1 . 20 
1 9 77 0 . 94 1 . 4 1  0 . 79 1 . 28 1 . 2 1  
1 978 0 . 93 1 . 22 0 . 6 1 1 . 35  1 . 26 
1 9 79 0 . 7 1  1 . 1 3 0 . 6 1  1 . 2 1  1 . 23 
1 980 0 . 69 1 . 05 0 . 72 1 . 22 1 . 34 

1981  0 . 67 1 .03 0 .80 1 . 2 1  1 . 3 1 
1 982 0 . 76 1 . 1 6  0 . 80 1 . 22 1 . 24 
1 983 0 . 8 1  1 . 30 0 . 96 1 . 40 1 . 48 
1 984 1 . 1 2  1 . 38 0 . 98 1 . 44 1 . 64 
1 985 1 . 04 1 . 49 1 . 29 1 . 44 1 . 73 

1 986 0 . 98 1 . 49 1 . 40 1 . 74 1 . 97 
1 987 1 . 02 1 . 88 1 . 48 1 . 68 2 . 2 1  
1 988 1 . 5 7  2 . 1 5 1 . 5 5  2 . 08 2 . 1 9 
1 989 1 . 45 1 . 97 1 . 67 1 . 97 2 . 30 
1 990 1 . 43 2 . 1 4  1 . 90 1 . 98 2 . 45 

1 99 1 1 . 58 1 . 96 1 . 78 2 . 1 8  2 . 7 1 
1 992 1 . 53 2 . 24 2 . 28 2 .05 2 . 73 
1 993 1 . 96 2 . 50 2 . 1 3 2 . 23 2 . 80 
1 994 2 . 06 · 2 . 46 2 . 05 2 . 52 2 . 98 
1 995 1 . 98 2 . 53 2 . 33 2 . 45 2 . 90 

1 996 2 . 07 2 . 64 2 . 22 2 . 47 3 . 00 
. 1997 2 . 32 2 . 58 2 . 34 2 . 70 3 . 24 

1 998 2 . 44 2 . 98 2 . 63 2 . 70 3 . 08 
1 999 2 . 5 7 2 . 95 2 . 54 2 . 60 3 . 1 6 
2000 2 . 84 3 . 03 2 . 50 2 . 55 3 . 1 2  

!!F rom spec i a l tabu l at i ons prepared by Ch ar l otte Kuh , b ased on the 
Radner-Kuh project i on mode l and data from the Nat i onal  Research Counc i l  
( 1 973-84 ) . 
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APPENDIX C (cont'd. ) 
Behavioral Sciences Data 

Behavioral Science Postdoctoral Appointmenta , 
1962-83 

Ph . D . s BmplQ¥ed in All Behavioral Science Fields , 
1962-83 

Pb . D . s Employed in Clinical Psychology , 1 973-83 

Ph. D . s Employed in Nonclinical Psychology , 
1973-83 

Ph. D . s Employed in Other Behavioral SCiences , 
1 973-83 

Behavioral Sciences Faculty/Student Ratios , 
1962-81 

Ph. D . s Academically Employed in the Behavioral 
Sciences ,  by Employment Status and Type of 
Institution , 1973-83 

Behavic ral Science R and D Expenditures in 
Colleges and Universities , by Control of 
Instit�tion,  1960-83 ($  millions) 

Average Behavioral Science R and D Expenditure• 
per School in Colleges and Universitiea , by 
Control of Institution , 1972-83 ( 1972 $ ,  
thousands) 

Psychology R and D Bxpendi tures in Oollegea and 
Universities , by Control of Inatitution, 1960-83 

Sociology R and D Expenditures in Colleges and 
Universitiea , by Control of Inatitution , 1960-83 

Graduate Enrol�nt in tbe Behavioral Sciences , 
by Sex , 1967-84 (percent of field total) 

Graduate School Attr ition Ratea in tbe Behavioral 
Sciences ,  1960-71 

C24 Actual and Projected Age Distr ibution of Acadeaically 
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APP£11011
/ 
TAILE C l  

1910-84! 
lehawortal Sctence Enrol l-.nts t11 Col leges llld �twerst ttn , by Control of l11stttutton, 

Totll �lduate lstt•ted Srlduatesl and Srlduate E11rol 1-.nt !lnc!!!ylduate Enro1 1-.ntY 
F iscal 
Year Total Publ tc Prhate Total Publ ic Pr ivate Total Pub l fc Prhate 
lHO 172,976 11/a 11/a 160,228 II/I 11/a 12 ,748 II/I 11/a 

1961 194,799 11/a 11/a 179,839 11/a 11/a 14,HO 11/a 11/a 

1962 225 ,475 11/a 11/a 210,099 11/a 11/a 15,376 11/a 11/a 

1963 257,638 11/a II/I 241,032 n/a n/a 16,606 11/a 11/a 

1964 304 ,375 11/a II/I 285 ,593 ft/1 11/a 18,782 n/a n/a 

1965 316,575 11/a n/a 295,626 n/a 11/a 20,949 n/a n/a 

1966 382 , 904  n/a n/a 358,840 n/a II/I 24 ,064 n/a n/a 

1967 431 ,820 II/I n/ a 406 , 763 11/1 II/I 25,057 n/a n/ a 

1968 495 , 958 ft/1 II/I 466,075 II/I II/I 29,883 II/I n/a 

1969 565 ,817  II/I n/1 531 ,814 II/I II/I 34 ,003 II/I n/ a 

1970 637,063 II/I II/I 100,555 II/I II/I 36,508 n/a II/I 

1971 706,924 II/I II/I 666, 568  496,429 1 70, 139 40,356 II/I II/I 

1972 750,453 563 , 722 186 , 731 705 , 746 533,01 1 172 , 735 44 , 707 30,71 1 1 3 , 996  

1973 743 ,829 561 , 782 182,047 695 , 6 1 3  528,41 9  167 , 194 48,216 33,363 14,8'53 

1974 n4 ,277 550, 163 174 , 1 14 672 ,565 514 , 787 157 , 778 51 , 712 35, 376 16,336 

1975 723,479 554 ,594 168,885 668 ,096 517,270 150,826 55,383 37,324 18 ,059 

1976 730,900 564 ,051 166,849 671 ,844 524 ,078 147, 766 59,056 39,973 19 ,083 

1977 692 , 920 534 ,577 158,343 634 ,631 495,901 138,730 51,289 38,676 19,613  

1978 684 , 149 525,988 158, 161 620, 369 482,835 137,534 63 , 780 43, 1 53 20,627 

1979 650,543 497 ,901 152 ,642 586, 742 455, 191 131 ,551 63,801 42,710 21 ,091  

1980 644,803 492,677 152,126 580,!183 450,413 130, 570 63,820 42,264 21 , 556 

1981 647,331 494, 346 152,985 582,551 452 ,35J 130,198 14,780 41 ,993 22,787 

1982 II/I ft/1 II/I n/a II/I ft/1 64,331 41 , 701 22 , 630 

1983 ft/1 n/a II/I II/I II/I II/I 63, 108 40,965 22 , 143 

1984 ft/1 II/I n/1 ft/1 II/I II/I 6J,81 1 41 ,501 22 ,310 

!IBeiiiYforal sctenc:n include psJCtlolov, socto1;u, antllropolov, and speech pattlolov/IUdtology. 

F i911"es are htgtler than those presented tn the 1 R.,ort because speech pattlo101J/1Udio1ov 1 s  now 
tncludecl in the taaOIIOIII)'. 

�SUI of nti•ted undergrlduate enrol l-.nts tn psJdlolov, soctolov, antllropolov, llld speech 

pattlolov/IUdtotov. See At�Penc�ta Tables C4·6 llld C8 for SUIIPOI"t tng data. 

i/F ttu"S for 1960-77 were obtatnecl frc. the u. s. Depart-.nt of Educat ton ( 1959-79 ) .  Ftgurn for 1978-84 

wre obtatnecl frc. the Nat iona l Sc ience Foundat ton ( 1 973-851) eacept for the 1979 ftrv":, IIIIich was 

interpol ated. Due to differences in taaC�t�a.y, ISf n...,.s for 1978-84 •1 be s1 1gllt 1 higher than ftllllbers 
that t1011ld hawe been obtained frc. the Oepartllent of Education had dati been col lected for those ,_ars . 

For the ,_ar 1977, ISF .-.,orted 62 , 699 graduate students 111rol led t11 the behaYtoral sctencn ; tn 

CGIIIIN1"tson, the Depart-.nt of Educat ton r.,orted • s--"•t 1-.r ftgure of 58,281 ( as sllcMI tn tilt s  table) . 
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APP£1101 1 TAa.E C2 &rlduate Enro1 1 .... t 111 C l inical PsJCholov, lollel tn tca l  Ps,cholov, IH Other. Behavor t a l  Sc i ences, llld Rat to of C l l•tcal PsJCholotr 
PII . O . s  to lota l Ps,cllolou Ph.D.s, b7 C•trool of Inst itution, 1960-14 

&radulte Enron .... t!l Rat to of C l t ntcal 

C l tntcal Ps.rcllolov.!!l 
F tscat 

llonc: l lnlcal Ps.rcholov.!!l Other Behavioral Sc t ences Y 
Psycllolov PII .O.s  to 
Tota l Psycholou Ph.D. �/ 

Year Total Publ ic Pr ivate Total Pub l ic Private Total Publ ic Pr ivate Total 

1960 3, 788 1 , 962 1 ,8Z6 5, 169 Z ,677 2 , 492 3 , 79 1  1 ,971 1 , 814 D.4067 

1961 4,403 2 , 301 2 , 102 6,274 3,279 Z ,t95 4 ,283 2,401 1 ,882 0.4646 
1962 4, 978 2 , 638  2 , 340 5, 713 3,010 2 , 71 3  4 , 625 2 , 595 2 ,030 0.4229 
1963 4, 733 2,655 2,078 6,61 1 3 , 708 2 ,903 5,262 3,093 2 , 169 0.4 124 
1964 4 ,866 •Ia n/a 7 , 761 •Ia •Ia 6, 1 55 n/a n/a 0.4630 
1 965 5, 610 n/a •Ia 8, 123 n/a n/a 7 , 2 16 n/a n/a 0 . 4 1 72 

1966 6,51 1 11/a n/a 9,040 11/a n/a 8 , 5 1 3  n/a n/a 0.3854 
1967 5,949 11/a n/a 9, 736 n/a n/a 9,372 n/a n/a 0.4085 
1968 7, 1 39  11/a n/a 1 1 ,925 11/a n/a 10,819 11/a n/a 0 .4 187 
1969 8, 525 11/a •Ia 1 3 , 1 18 n/a PI/a 1 2 , 360 PI/a n/a 0.3793 
1970 9, 1 72 11/a n/a 1 3 , 554 n/a •Ia 13, 782 11/a n/a 0.3745 

1971 10,882 •Ia n/a 14,460 n/a n/a 1 5, 014 n/a n/a 0. 3939 
1972 10,909 7,268 3,141 15,803 10,528 5 , 2 15 1 1 , 995  12 ,915 5,080 0.4031 
1973 1 2 , 1 25 1, 1 79 3,946 1 7,032 1 1 ,490 5,542 19,059 13.694 5,365 0 .4292 
1 974 1 3,858 9,067 4, 791 1 7 ,041 1 1 . 149 5,892 20,81 3 15, 160 5 ,653 0.4084 
1975 1 4,840 9.462 5 , 371 1 7 , 954 1 1 ,448 6,506 22 . 589  16, 414  6, 1 15 0.4 1 58  

1976 16,925 10, 576 6,349 18.393 1 1 .493 •• 900 23 , 138 17,904 5 . 834 0.4485 
1971 1 1 ,264 10,444 6,820 18,099 10.949 7, 1 50 22,926 1 1,283 5,643 0.4525 
1978 19, 7 1 3  12 .285 7 . 428 18,915 1 1 , 787 7, 128 25, 152 19,081 6,01 1 0.4192 
1 979 20, 351 12 ,473 7 ,878 18,856 1 1 , 557 7,299 24, 594 11,680 5,914  0.4882 
1980 2 1 , 1 78 12, 169 1,409 18,608 1 1 .2 1 9  7 .38t 24,034 11,216 5 , 758 0.5103 

1981 2 1 ,651 12,611  8,910 18,985 1 1 , 1 10 7,875 24, 144 11,212 5,932 0. 5191 
1982 2 1 , 652 12 ,699 8,953 19,039 1 1 , 1 66 7,813 23,640 1 7 . 836 5 , 804  0. 5323 
1983 2 1 , 337 12,441 8,890 18, 761 10,945 7.816 23. 010 1 7 , 513 5,437 0. 5328 
1984 •Ia n/a n/a n/a n/a n/a 22 ,677 1 7 , 331 5 0 346 0 . 532 1 

!IF tgures for 1960-17 were obtained fr• the u.s.  Oeparbllent of Educat i on ( 1959-19 ) .  F igures for 1978-84 were obt a i ned fre11 the llt tonal Sc let�ee 
Foundat ion ( 1913-85a) eacept for the 1979 f igure, IIIIIch was l nterpo l 1 ted . •SF IIUibers for 1978-84 •1 be s l tghtly h i gher than IIUIIIIers that t�GU1d IIIYe beeft 
obt1 tned fr• the Oepart.ent of EdYcat lon had data beer� co l l ec ted for t hose years . 

�/lotal  graduate enrol t�ent tn c t tntcal ps,cllologr was est iMted b7 the fon�Ui a  c&1• (CP1•21TP1•2 )E 1 • where c&1 • c l tntc•1  psJCIIotov 

grHulle enro1 1.-.t '" ,ear t ;  CP 1•2 • c 1 tntCI1 ps,chotogr Ph.D. degrees IWtrded tn year 1+2; TP 1•2 • tota l  ,sychotogr Ph .D. degrees awwded 111 ,ear 

1+2; E 1 • psychology graduate enro1 1�ent 111 year t • Publ ic 1114 prtvate est t•ates were based on enrot l..nt rat ios .  Nonc: l lntcal ,s,chologr tradulte enrol l -

.-. t  represents the difference between total ,sycholotJ a nd  c l inical ,s,chologr grldu1te enrol l•nts. The f i gures for 1983 are prel .. lnwJ est t  .. tes . See 
Append t a  hbles C4 Md C IO for supporting data . 

fl t nc l udes soc iology, lllthropolov. llld speech pathotou/aucl lolou. 

!!!See Appenclla hble C 10 for IIUIIber of Ph . D. s .  

N 0 0\ 
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APPENDI X TAIII.E C3 F lrst-Y�1r &rlduat� Enrol l..nt In the Behavioral Sc l�nc�s . 1960-�!/ 

Tot a l  F lrst-Y�ar &radult� Enrol l..n� 
F l rst-Y�ar Fu1 1 -TI-e Gradual� E nro1 1 � t  
I n  Ooctorat�Granl t iiCJ  lnst t tut t on s Y  

F t sc a l  Al l Spch. Path . /  A1 1 Soc loll  
Year Behav. Se t . PS.!!:h •  Soc to1 . Anthro. Audto l!!!!,l Behav . Se t .  Psych . Soc to l . Anthro. Anthro. 

1960 6, 188 4 , 366 1 ,486 336 n/a n/a n/ 1 n/a n/a n/ a 

196 1 7 , 732 5,470 1 ,805 457 n/a n/a n/ a n/a rt/a n/1 
1962 8,038 5 , 655 1 ,861 522 n/a n/1 n/a n/a ft/1 n/ 1 
1963 8 , 739 6 , 169 2 ,020 550 n/a n/ 1  n/ a ft/1 n/1 n/1 
1964 9, 288 5 , 928 2 ,625 735 n/ a n/1 n/a n/1 n/1 n/a 
1965 1 1 ,832 7,673 3 , 13 7  1 ,022 ft/1 n/ 1 n/ 1 n/a n/1 ft/1 

1966 1 3 , 659 8, 765 3 , 64 5  1 ,249 n/1 n/1 n/a n/1 ft/1 n/1 
1967 13 ,659 8,459 3 , 793 1 ,407 n/a n/a ft/ 1 n/ a n/a n/a 
1968 15 , 966 10 , 190 4 , 290 1 ,486 n/a rt/a n/a n/a n/a ft/ 1 
1969 1 6 ,831 10,645 4 , 584 1 ,602 n/a n/ a n/a n/ 1 n/1 n/a 
1970 1 9 , 501 12 ,200 5 , 4 56 1 ,845 n/ a  n/ 1 n/ a n/1 n/a n/1 

19 7 1  2 2 , 709 14 ,262 6,033 2 ,4 14 n/a n/ 1 n/ 1 n/ 1 ft/ 1 ft/1 
1 9 72 2 4 , 607 14 , 754 5 , 484 2 , 366 2 , 003 n/ 1 n/a n/a n/1 n/1 
1973 26,269 15,678 5 , 64 2  2 ,525 2 , 424 ft/1 n/ a n/a n/a · n/a 
1974 2 7 ,636 16 , 2 19 5 , 404 2 , 51!' 3 ,498 n/1 n/1 n/1 n/1 n/1 
1975 2 9 ,376 1 7 ,270 5,257 2 ,554 4 ,295 12 ,028 5 ,872 1 , 930 1 ,3fi8 33R 

. 
1 1 ,82 1  5 , 737 I ,R52 1 ,2 76 39R 1976 3 1 , 545 18 , 5 10 5,012 2 , 748 5 , 2 75 

19 7 7  2 9 , 778 1 7 ,565 4 ,4 6 1  2 ,525 5,227 1 1 ,606 5 ,983 1 , 706 1 , 335 259 
1 9 78 n/ 1 n/a n/ 1  n/a n/a 1 1 ,695 6,063 I ,67(1 1 , 326 2 73 
1979 n/1 n/a n/a n/1 n/a 10,390 5,569 1 , 3 7 1  1 , 14 1  2 1 8  
1980 n/1 n/a n/ a n/a n/a 9 , 938 5 ,46R 1 ,2Rfi 1 , 1 10 221 

198 1 n/a n/a n/a n/a ft/1 10,227 5,697 1 , 3 14 966 203 

1982 n/ a n/a n/ a  n/a n/1 9 , 846 5 , 564 1 ,229 9?8 153 

1983 n/a n/a n/a n/a n/a 9,650 5,4 74 1 , 130 896 200 
1984 n/ 1 n/ 1  n/a n/1 n/a 9 , 406 5, 392 I , 1 ?9 fl3fi J!iO 

!/F t gur�s a� h t!it� than thos� pr�s�tH In th� 1983 Report becaus� sp�ech patholoqy/audto l ogy  t s  now Inc l uded In the t1xon0111y. 

�/fra. th� U. S .  Oepart-..nt of Education ( 1959- 79) . 

fiFra. th� Nat i onal Se l ene� Founda t i on  ( 1973-fl5a ) . 

Spch . Pith . /  
Audloi!!S,l 

n/ a 

rt/a 
n/ 1 
n/a 
n/1 
n/1 

n/a 
n/a 
n/1 
n/1 
n/ 1 IV 0 
n/1 ..... 
n/1 
fl/a 
n/a 

? , �20 

2 , !i5A 
2 , 32 3  
? , 355 
2 ,oca1 
1 ,M 7  

2,04 7 
1 ,9 7? 
1 ,950 
1 ,890 
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API'liiOil TAaE CS Sec lolov EM"01 1 ... ts In Co1 1etH and Universities ,  I.A. Detr•s Aw1rded In Sec lolov, and Rlt to of Soc lolov I.A.s to Totel I.A. s ,  lly 
Control of IMtttwtt•, 1960-14 

EN'01 1 .. ts 

Totel Undergraduate and Graduate E nro1 1.ent 
F fsCII 
Ye1r Tot1l , ... . c Prlnte 

1960 74 , 195 .,. .,. 
1961 II , J2t  ft/1 .,. 
1962 94 , 982 ft/1 ft/1 
1963 1 1 1 , 711 n/e ft/1 
1964 1 33, 335 ft/1 ft/1 
1965 1 39,652 rt/1 ft/1 

1966 1 10, 1 14 n/1 ft/1 
1967 189,642 n/a n/1 
1968 21 7,927 rt/1 ft/1 
1969 243,609 n/1 ft/1 
1970 263 , 951  n/1 n/1 

1971 270,294 ft/1 ft/1 
1972 210, 184 203, ]10  66, 124 
1973 249,429 181, 734 60,695 
1 914 225 , 6 1 5  1 72,021 53, 594 
1975 2 1 5 , 344 166,010 49,274 

1976 2 1 J , tz8  166,215 47,653 
1917 193,0Jl 150, 147 42 ,816 
1978 181 ,517  140,598 40, 919 
1979 165,452 127, 751 31, 701 
1980 1 55 , 457 1 19,961 35 ,489 

1981 145,9i.'6 1 12,673 33,253 
1 982 n/1 n/a n/1 
1983 n/1 rt/1 ft/1 
1984 ft/1 n/1 ft/1 

Est l•tH 
Ul!derJrMulte (N"01 1..t !l 

Totti Mi le PriYite 

7 1 ,266 n/1 ft/1 

71,049 fl/1 ft/1 
91 , 494 .,. ft/1 

107,854 ft/1 Jt/1 
121, 732 ft/1 ft/1 
U 4 , 307 ft/1 ft/1 

163,924 Jt/1 ,.,. 
182,954 123 ,l91 59,551 
210, 157 145,251 14 ,199 
234 ,927 169,004 65,923 
254 ,093 116,675 67 ,411 

259,971 193,614 66,357 
260,01 2 196, 372 63,640 
238,987 111 ,545 57,442 
215, 123 114,657 50,466 
204 , 870 158,619 46 ,251 

203, 512 151, 751 44 , 761 
183, 359 143,277 40,012 
1 72,653 1 34 , 376 38,277 
1 56,940 1 2 1 , 753 35, 117 
1 4 7 , 298 1 14 , 194 33, 104 

1)7,925 107,099 30,826 
n/1 rt/1 n/1 
n/1 ' ft/1 rt/1 
n/1 rt/1 rt/1 

&rldNte� I.A.  Degrees ,._.... s/ 
Toll I Pull lie Pr lnte Tote I , ... .  c Prlnte 

2 , 929 1 , 540 l , l89  7 , 182 n/1 .,. 
3 .271 1 ,163 1 , 4 1 4  7 , 5 1 9  Jt/1 n/1 
3,481 1 , 975 1 , 5 1 3  8. 183 ft/1 ft/1 
3,924 2 , 321  1 , 596 9,054 .,. .,. 
4 , 603 . ft/1 n/1 1 1 ,049 n/1 rt/1 
5, 345 n/1 n/1 12 . 896 ft/1 n/1 

6, 1 90  ft/1 n/1 15,203 ,.,. ft/1 
6, 688 n/a fl/1 1 7 , 751 ft/1 n/1 
7 . 770 ft/1 ft/1 22 ,062 n/1 ft/1 
1.682 n/1 ft/1 26, 555 14,104 1 1 ,951 
9,165 ft/1 rt/1 30 . 848 1 7 , 820  1 3,028 

10, 323 ft/1 n/1 33. 662 1t,tt2 1 3,610 
10, 1 72 6.- 3 , 184 35 , 626 21 , 783 13,143 
10,442 7 , 189 3,253 35,994 22 , 780 1 3,214 
10, 492 7 , 364  3 , 128 35 , 896  23, 317 12,509 
10,474 7,451 3,023 31 ,81 7 20, 790 1 1 ,027 

10, 416 7 , 524 2 ,892 27,910 18,501 9,414 
9,674 6,110 2,804 24 , 989 16,569 8,420 
8,864 6, 222, 2 ,642 22 , 99 1  1 5 , 324 7,667 
8 , 5 1 2  5 , 991  2 , 514 20, 545 1 3,531  7,014 
8, 159 5, 774 i.' , l85  19, 164 12 .494 6,670 

8,001 5,574 2 , 421 1 7,582 1 1 , 3 7 1  6,2 1 1  
7 . 816 5 . 461 2 , 355 16,. 324 10, 574 5, 750 
7 ,246 5 , 168 2,078 n/1 n/1 rt/1 
6 . 951  5,029 · 1 . 922 n/1 n/1 n/1 

!1Est l•ted by the fon��tl l  u1•(A1•2!a1•2 )c1 • .here u1 • soc tol091 ltftdertrldulte enro1 1-.nt In ye1r I ;  A1•2 • soc iology bacc11 1ure1te degrfts 

••tit of 
Sec lo1 . I.A . s  
�I I.A. s g  

Total 

ft/1 

0.0206 
0,0214 
0.022 1 
0.0240 
0.0262 

0.0290 
0.0316 
0.0346 
0.0362 
0.0317 

0.0391 
0,0398 
0.0317 
0.0376 
0,0342 

0.0299 
0.0269 
0.0247 
0.022 1  
0.0204 

0.0116 
0.0169 
0.0152 (est . )  

n/1 

1w1rdecl In ye1r 1+2; a1•2 • totll bacc11 eure1te degrftl 11111rdecl In Jllr 1+2; c 1  • tot1l undergrlduate clefree-cred l t enro1 1_..t In ,e.- I (eaclltdlng 
f irst ,rofessl ... 1 ) .  l'ulll lc and pr lwlte est l•tes were btsed 011 ewo1 1-.nt ret tos .  See Appendi x  Table C9 for support i ng dill .  

�/f l,....s for 1960-77 ..,.e olltllned fr• the U . S .  Oepert-.nt o f  Edlte�t lon ( 1 959-79 ) .  F igures for 1978-84 ..,. e  obtl lned fr• the •ltt••l Science 
F C11111At l011 ( 1973-851) except f or  the 1 979 f i gure, tlhlch w1s lnterpollted. Ou e  t o  di fferences In t1xon_,, •SF IHIIIbers for 1978-84 •1 b e  sHghtly h i gher 
th111 IIUIIIIIers th1t would h1we been obttlned fr• the Oep1rt-.nt of Educe t l on  hid d1t1 been col l ected for those yeers.  For the ye1r 1917. NSF reported 9 686 
grldu1te students enro l l ed  In soc lologJ (with 1n lddl t 1 on11 1 ,239 enrol led In soc tologJ/tnthropology ) ;  In  COIIPir lson. the Oep�rt ... t of Educat ion repor{ed 1 
so.ewhtt lower figure of 9,674 (IS shown In th is table) . 6rldu1te enro1 1-.nts In the l nterdlsc lpl l nlry f i eld of soc lol ogJ/enthropolotr are not I nc l uded In 
th is tlb1e, but 1re presented In Append ix Table C7.  

!/f i gures for 1960-68 ..,.e obtahled fr• the U.S.  Oep.-t.ert� of Eac1t 1on ( 1948-81 ) ,  those for 1 969-82 fr• the U.S.  Oep1rtlleflt of Educ1Uon ( 1941-84 ) .  

�/ See Appertdla Table C 9  for total I .A . s .  

...., 0 \0 
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APP£1111 1  TAIL£ Cl Ant.lnpo1:f. lwo11 .. ts ta Co1 1e,es and URIYers t t tes , I.A. Degrees A.,.,decl tn AltthropolOtJ, 111C1 Rat to of Antllropolov I.A.s to Totll I.A.s,  bJ Control of last l tut 01, 1960-14 

Enro1 1-..ts 
R1tto of T ot•l Undergraduate Est ... ted Antllro I.A. s 

and Graduate Enrol l.ent Undergr1dulte Ewoll .. t!l Grldu1te� I.A .  Degrees ,...,y !!..1!!!1 I.A.s � 
F l sc1l 
Year Totll Publ tc Private Totll P•l lc Pr iYite Tot1l Ml tc Pr t nte Tohl Pull l ie Prtw1te Totl1 

1960 5,887 n/1 ll/1 5,025 n/1 ll/1 86Z 417 425 4 1 3  rl/1 It/ I ft/1 

1961 7 ,417 n/a .,. 6,431 .. ,. ..,. 1 ,006 538 468 484 ft/1 n/1 o.oou 
1962 9 , 120  .. ,. n/a 7,983 .,. n/a 1 , 137 620 5 1 7  577 Jt/1 ,.,. 0.0015 
1963 1 1 , 399 .. ,. ll/1 10,061 ,.,. ..,. 1 ,338 765 573 746 n/a ft/1 0.0018 
1964 14,218 ft/1 ..,. 12 , 726 ,., . n/1 1 , 552 n/1 n/1 964 ,,. Jt/1 0.0021 
1965 15,619 n/a .,. 13,808 .. ,. ,.,. 1 ,811  ft/1 Jt/1 1 ,203 n/a ll/1 0.0024 

1966 19, 123 ,.,. n/a 16,800 n/a ..,. 2 , 323 ..,. ,,. 1 , 503 ,.,. .., . 0.0029 
1967 23,284 ft/1 ,.,. 20,600 13,813 6, 71 7 2,684 Jt/1 ,.,. 1 , 825 ,.,. ,.,. 0.0032 
1968 28 , 331 .. ,. n/1 25,282 1 7 , 475 1,BIJ1 3,049 ft/1 n/1 2 ,261 fl/1 .. ,. 0.0036 
1969 34 ,288 .. ,. fl/1 30,610 22,021 8,519 3, 678 ft/1 n/1 2 , 990  2 , 32 1  669 0.0041 
1970 40,691  .. ,. ,.,. 36, 774 27,01 7 9, 757 3,91 7 n/a ,., . 3 , 7 1 1  2 , 894  81 7 0.0046 

1911 45, 3 18 n/a D/1 40,627 30,257 10,370 4 ,691 n/1 n/1 4, 386 3,41 7 969 0.0052 
1972 48,416 36,443 12 ,033 43,475 32 ,834 10,141 5,001 3,609 1 , 392 5, 156 4,034 1 , 122 0.0058 1\.J 1973 47, 477 36,001 1 1 ,476 42 ,243 3Z ,090 10, 153 5,234 3,91 1 1 , 323 5,625 4,397 1 ,228 0.0010 ... 
1 974 45 ,472 34, 589  10,883 39, 902  30 , 54 1  9 , 36 1  5 , 570 4 ,048 1 , 522 6,002 4, 756 1 ,246 0.0063 0 
1975 45,481 34 , 940  10, 541 39, 7 1 3  30, 748 8,965 5, 768 4 , 192 1 , 576 5,624 4,430 1 , 194 0.0010 

1976 44 , 124 34 , 183 9,941 38,062 29, 691 8, 371 6 , 062 4 , 492 1 , 570 5 , 188 4,081 1 , 107 0.0056 
1917 4 1 , 625 32 , 3Z8  9,297 35,681 27 ,881 7,800 5, 944 4,447 1 ,497 4,844 3 , 81 6  1 ,otll 0.0052 
1978 39,21 5 30,275 8,940 l2,487 25 , 285 7,202 6, 728 4 , 990 1 , 738 4 , D  3, 353 947 0.0046 
1979 36, 366 28, 022 1,344 29,830 23, 142 6,681 6, 536 4,880 1 ,656 3, 998 3,018 910 0.0043 
1980 34 , 108 26,294 7 , 814 27, 765 2 1 ,525 6 , 240 6 , 34 3  4 , 169 1 , 574 l,fi06 2 , 7 73 833 0.0038 

1981 32 , 617 l5,084 7,553 26, 315 20,434 5,181 6, 322 4 ,650 1 ,672 3, 342 2 ,465 877 0.0035 
1982 n/1 Jt/1 ,.,. Jt/1 ft/1 n/1 6, 1 18 4 , 442 1 , 676 3,017 2 ,281 1t6 0.0032 
1983 n/a ,.,. ft/1 ft/1 n/1 n/1 5,948 4 , 293 1 , 655 ft/1 ,.,. .. ,. 0.0029 (est . )  
1 984 ,.,. ft/1 ..,. n/1 ft/1 Jt/1 5 , 693 4 , 1 10 1 , 583 n/1 ,.,. fl/1 ,.,. 

!IEstt .. ted '' the forwu1 a  u1•(A1•2111•2 )C 1 , W.ere u1 • anthropo1ou undergrldu1te e��rol l-.nt tn 111r t ;  A1•2 • anthropo1ov b.cca1 .... ate 
de9rees IWirdecl '" ,.,. 1+2; a1•2 • totl1 b.cul1ureete de9rees awwdecl In Jtlr 1+2;  c 1 • tot1l undergnduate degree-credit  e��ro1 1.,.t tn ,.., t 

( exc1udlft9 first profess t011l ) .  Mi le and pr lnte estt .. tes were b1sed on enrol l-.nt nt tos .  See Appetldla Tlble C 9  for support t ,.  d1tl. 

�IF tgures for 1960-17 wre alttatned fr01 the u.s.  Oepfl't....t of ldllcltiOft ( 1959-79 ) .  F i gures for 1 978-84 were alttllned fr• the IIIUGN1 SctlfiCI 
Fouftd1tt01 ( 1973-851) except for the 1979 figure, .e.lch wiS lr�terpollted. Due to dtfferet�ees lA tn..-,, IISF IIUIIbers for 1978-84 .,, M s l lglltlJ httMr 
than IIUIIbers t111t would hl¥e beeft alttalned fr01 the Oepert....t of EM1t lon hid d1ta been col lected for those ,..,, ,  For the ,.., 1977, IISf reported 6,122 
grldu1te studeflts enrol led t• MtllrT.l:J' (with an lddltl0ft11 1 ,239 enro1 1ed In soc l o 1 ogy/anthropo 1 ogy ) ;  In CGIIPir lson , the Depfl't.lfit of Edllc1t l01 
reported • s....,..t lower f t .... of ,M ( 11 shown tn tilts tlble) . Grldulte tM' O l lmen t s  In  the t nterd t sc lp1 1nerJ field of soc to1ov/��tthropo1ov are fiOt . I nc l uded  lA tilts tlb1e, llut ve prese��ted In Appetldt x  Tale C7 .  

£lr t,...-es for 1960-68 wr e  obtai ... frOR the u.�.  Oepert....t of (MitiOR ( 1948-81 ) , those for 1969-82 frOR the u.s.  Oepert.nt of Edllclt iOII ( 1941-84 ) .  

�/See Apptnclla Ta1e C 9  for total I.A.s.  
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APPENDI X TABLE C 7  Graduate E nrol l ment i n  Soc i o l ogy/Anthropol ogy 
( Interdi sc i pl i nary) , by Contro l of I nsti tut ion, 1978-84a/ 

F i sca l  
Year Total Pub l ic Pr i vate 

1 9 78 1 , 398 864 534 
1979 1 , 3 1 7  794 523 
1 980 1 ,2 36 723 51 3 

1981 1 ,206 722 484 
1 982 1 , 1 10 634 4 76 
1983 1 , 133 638 495 
1 984 1 , 182 610  572 

�From the Nat i onal Sc i ence Foundat i on ( 1 973-85a ) . The f i gures for 
1 979 were i nterpol ated . The NSF taxonomy i nc l udes the i nterd i sc i pl i ­
n ar,y f ield of soc i o l ogy/anthropol ogy a s  wel l a s  the separate f i el ds 
of soc i ol ogy and anthropol ogy. Soc i o l ogy/anthropol ogy i s  i nc l uded i n 
the total graduate enro l l .ent data presented i n  Append i x  Tab l e  C l . 
I t  i s  not i nc l uded i n  Append i x  Tab l es C5 and C6 wh ich present 
graduate enrol lments i n  s oc i o l ogy and anthropol ogy . 

N .... .... 
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APP£.,11 TAIU Cl Sllltdl Patholo.,/Wtolov (111'01 1  ... ts '" Co1 1tttS and Ulltwerstttes, I.A. Degrees Awinled '" Speech Patholov/AIIdtolov. alld latto of Speech Patholo.,/A .. tolov I.A.a to Total I .A.s, bJ Colltrol of l11stttvtton, 1971� 

t:III'01 1..,.ts 

Total Undergraduate 
and Graduate Enro1 1.ent 

F heal 
Yelr Total Nll tc Pr twate 

1911 II/I 11/a •Ia 
1972 26,566 20,251 1,:n5 
1973 31 ,415 23,181 7,527 
1974 34,939 26,854 1,085 
1975 38,0Z5 29,298 1, 727 

1971 31,192 J0,407 1,215 
1977 39,027 J0, 751 1,271 
1971 40,410 32,061 1,412 
1979 39,011 30,851 1,2JO 
1980 39,493 31 , 104 1,389 

I tel 41 ,401 32 ,627 1, 774 
1982 a/a n/a a/a 
1983 rt/a a/a •Ia 
1984 •Ia a/a a/a 

t:stt•ted 
Unclergr..,.te bro 1 1111111t!/ 

Total hbl tc Prtwate 

11,591 ll,M6 4,745 
23, 744 1 7,933 5,11 1 28,032 21 ,294 1 , 731  
30,181 23, 101 7,082 
31 ,671 24,527 7, 151 

31 ,432 24,519 1,913 
31 , 119 24 , 715 1,934 
32 ,21 7 25,075 7, 142 
J0, 750 
31 ,095 

23,156 
24, 107 

1,194 
6,,. 

32 ,666 25,315 7,J01 
n/a a/a a/a 
n/a a/a a/a 
11/a n/a .,. 

Graduatet/ I.A. Degrees A'MI'IHY 

Total Publ tc Pr twate Tohl Pllltl tc Pr twate 

rt/1 11/a n/a 1 ,427 1 ,070 357 
2,822 2, 311 504 1 ,863 1 , 419 374 
3 ,383 2,594 719 2,574 2 , 1 1 7  457 
4 , 751 3, 741 1 ,003 3,218 2, 713 565 
6, 347 4 , 711 1 ,576 3, 732 3, 1 72 560 

7,2&0 5,181 1 ,312 3,925 3,310 565 
7,308 5,966 1 , 342 3,864 3,295 569 
8,162 7,005 1 , 157 3,551 2,842 709 
8,229 7,001 1 ,221 3, 554 2,967 517 
8,296 7,010 1 ,2116 3,576 2,954 622 

1,615 7,266 1 , 349 3,445 2,906 539 
8,596 7,299 1 ,297 3,446 2,963 413 
1,683 . 7 , 474 1 ,209 n/a •Ia 11/a 
8,851 7,582 1 ,269 n/a a/a 11/a 

!IEst t•ted bJ the f..,...la u1•(A1•2!a1•2 )c1 • ..-. u1 • speech ,atJtolou/audloiOD Ufldertr-.te enro1 1 .... t 111 ,ear I ;  A1•2 • speedl 

latto of 
Speech Path./  
Allcltol . I .A.s  
!!...!!!!1 I.A. s g  

Total 

0.0017 
0.0021 
0.0021 
0.0034 
0.0040 

0.0042 
0.0042 
0.0038 
0.0031 
0.0038 

0.0031 
0.0031 
0.0031 (est . )  

11/a 

pathoi09J/audlolou baccalaureate degrees •arded ta ,ear 1+2; 11•2 • total baccalaureate degrees awarded In ,ear 1+2; c 1 • total ltlderF-.te 
degree-cretllt enrol 1111111t Ia ,ear t (exc luding f irst ,rofess lonal ) .  hbl lc lfld ,rlvate est l•tes ...,.. based on enrol l.ent rat ios .  See Appetldtx Tlble C9 for 
supporting data. 

�/f igures for 1911-77 ..,.e obtained fr011 the U.S.  Oeparllll!llt of t:dvcat lon ( 1959-79 ) .  F l.,.es for 1978� ...,.e obtained f� the 1att011al SciiiiiCe 
Foundation ( 1973·85a) except for the 1979 figure, .tllch was l11terpolated. Due to differences In tuon.,, IISF IIUIIbers for 1978� .., be sl lghtiJ higher 
t11111 IIUIIbers tllat 11111Uid hawe beeR obtained f� the Oeparllll!llt of t:dvcat lon had data beeft col lected for those ,ears . For the ,ear 1977, IISF �ted 7,725 
graduate stMdents enrol led Ia speech patho1DgJ/IUdto109J; In c011partson, the Oeparllll!llt of t:dvcat lon reported 1 s�at lower f igure of 7,308 ( as � 111 
this  table) . · 

�/F igures for 1971-13 ..,.e obtallled fr• the U.S.  Oepart....t of t:dvcat lon ( 1948-83) .  

�/See Appelldtx Tlble C9 for total I.A.s.  

1\.J .... 
1\.J 
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APt'£110 1 1  TAll£ C9 Total Un*tyldMte Dlp'ee-Credlt £�ro 1 1111ftt ,  Total I.A.  Degrees , IIMI I .A. Detrees Awar*d In the lellav loral SciiiiCes, bf C:.trol of Institution, 1910-13 

--

Totti Undlrll'ldulte DeQI'ee-Credlt £1r0l '-'t ftlloltsandsl 
F tscal 

Including First ProfesSIOMI!f bcludll!l F irst ProfessiCN I W  
Year Total N» l tc Pr lnte Total Nl1 tc Private 
1960 3,402 .,. ., . 3,ll4 n/a ,.,. 

1961  3,610 n/1 .,. 3,538 ,.,. .,. 
1962 3,891 ,.,. .,. 3 ,813 ,.,. ,.,. 
1963 4 ,207 .,. ,.,. 4 , 123 n/1 n/a 
1964 4 , 529 ,.,. n/1 4 ,438 .,. ,.,. 
1 965 4 , 142 2 , 802  1 ,54 1 4 ,255 n/1 •Ia 

1966 4,829 3, 184 1 ,645 4, 732 n/1 .,. 
1967 5 , 160 3, 451 1 , 709 5,057 3,408 1 ,649 
1968 5, 557 3,810 1 , 747 5,437 3 , 751 1 ,679 
1969 6,043 4,308 1 , 735 5,905 4 ,248 1 ,657 
1 970 6, 529 4 , 749 1 , 780 6, 377 4,685 1 ,692 
1971  6,889 5,071 1 ,813 6,719  5,004 1 , 715 
1972 7 , 104 5 , 302  1 ,802 6 , 913  5 ,221 1 ,692 
1973 7 , 199 5,401 1 , 799 6,998 5, 316 1 ,682 
1974 7 , 396  5 , 589  1 ,1107 7 , 187 5 , 501 1 ,686 
1975 7 ,8)) 5,981 1 ,847 7 , 610 5,892 1 , 718 

1976 8,468 6 , 520  1 ,948 8,214 6, 423 1 ,81 1 
1977 8, 559 6,595 1 ,964 8, 312 6, 495 1 , 81 1 
1 978 8, 722 6,696 2 ,026 8,471  6,59] 1 , 878 
1 979 8, 109 6,662 2,047 8,452 6,557 1 ,895 
1980 8,962 6,850 2 , 1 12 8,699 6, 744 1 ,955 

1 981 9 , 354 7 , 162 2 , 192 9,074 7,046 2 ,028 
1982 9, 141 7 , 1 32 2,209 9, 066 7,020 2 ,046 
1 983 9 , 398  7 , 184 2 ,214 9, 120 7,071 2 ,049 

Total I.A.  Detrees Awar*d 
feacludlng first profess iona l ) §/  

Total I'Wi tc Pr ivate 

n/1 n/1 n/1 

365, 337 n/1 n/a 
382 ,822 ,.,. n/1 
410,421  ,.,. n/a 
460,467 n/1 n/1 
492 ,984 n/a n/a 

524 , 1 1 7  n/a n/a 
562 ,369 ,.,. n/a 
636,863 .,. ,.,. 
734 ,002 466, 133 267 ,869 
798,070 523 ,442 274 , 628 

846, 1 10 562 , 345 283, 765 
894 , 1 10 604 , 471 289,639 
930,272 636,)18 293,894 
954 , 376 657 , 455 296 ,921 
931 ,663 640,524 291 , 1 39 

914 ,443 640,799 291 ,644 
928,228 635,909 292 , 319 
930,201 6ll , l83 297 ,018 
9JI , l40 627 ,084 304 ,256 
940,251 629, 338 ]1 0,913  

946,877 632 , 168 314 , 109  
964 ,043 64 1 , 751 322 ,292 

n/1 n/a n/a 

B . A . Degrees Awarded In Behav iora l Sc i ences � 
Total Publ ic Prlnte 

,.,. ,.,. .,. 

16 , 527 ,.,. ,.,. 
18, 398 n/1 ,.,. 
20,862 ,.,. ,.,. 
25 , 372 ,.,. n/1 
28,820 ,.,. n/1 

33 , 728 ,.,. ,.,. 
39,072 ,.,. ,.,. 
48 ,295 n/1 .,. 
59,040 3l,514 25,506 
68 , 4 1 3  40 , 533 27,880 
7 7 , 629 47, 1 75 30,454 
86 ,066 53,618 32 ,448 
92 ,289 58, 704 33,585 
97 ,432 63 ,863 33, 569 
92 ,609 61 , 143 31 ,466 

87 , 446 51,609 28,837 
81 , 491 54,685 26,1106 
75 , 899 50,217 25,682 
1 1 , 109 46,485 24,624 
68,859 44,475 24, 384  

65, 73] 42,334 23,399 
64 , 386  4 1 ,576 22 ,810 

n/1 n/1 n/1 

!/F igures for 1960-64 wre obtaiHd fro. the u . s .  Oeparllllftt of Education ( 1961 -84a ) ,  those for 1965-75 fro. the U.S.  Oepartllent of Educat ion ( 1973-82 ) ,  11141 the one for 1976 fro. tM U.S.  Departlllftt o f  Education ( 1974-83 ) .  F igures for 1977-81 wr e  obtained bJ subtract tn9 enrol l11111t for •ster• s  and doctor ' s  
degrees fro. toh l degree-cred i t  enro l l.ent ( U . S. Depar t.ent o f  Ed.ucat lon,  J g7� -83 ) .  F i gures f or  1982-83 were obtained bJ lddlng first profess iCNI 
enrol l.ent to tota l undergr1du1te degree-cred i t  enro l l-ent exc l ud ing f irst profess ion a l . F irst professional enrol l .. nt dati wre obtained fro. the U . S .  
Oepart.ent of  Educat Ion ( 196 1 -S�b )  . See footnote �/ for source of undergraduate degree-credit  enrol llllftt for 1982-83 . 

�/F igures for 1 960-66 were e s t t  .. ted It 98l of total  undergradu1te degree-cred i t  enro l l�nt ( I nc l ud i ng first profess ional ) .  Those for 1967-81 were obt a i ned by sub t r act l ;z f i r s t  profess i on a l  enr o l l.ent f ree tot a l  degree-cred i t  u ndergraduate enr o l l men t ( Inc luding f i rst professional ) .  F irst professional enro1 1•nt d1t1 for 1 7-71  •re ollt a l ned fr0111 t he U . S .  Deparlllent of Educat i on ( 1 959-7g ) ,  data for l g78-8 1 fro. the U.S .  Oeparllllftt of Educat ion l '961-84a) . 
F l�res for 1982-83 .ere der ived fr0111 tot 1 l  undergr adutte enrol l.ent  ( I nc l ud i ng nondegree-cred l l )  dat e  obtained fro- the U.S.  Departlllftt of £ducat on 
( 1  1 -84b ) .  These data have been adJusted w i th the percentages use� by the U . S .  Depar tment of Educ a t ion to est ... te degree-credi t  enrol l  ... ts for 1977-80. 
fiF igures for 1961 -68 wre obtaiiM!d fro. tile U.S.  Oeparllllftt of Education ( 1948-81 ) ,  those for 1969-82 fro. the u.s.  Oepartlllftt of Education J1948-84 ) .  
lellav loral sc ience I .A.s Include psycllolou, soc lol:fu, antllropolou, and speech patllolou/audlolou. F igures are h i gher than those present I n  the 1983 
Report because speech patholou/audlolou ts  now Inc uded In tile tUCI!Ia.J. 

,_, 1-' w 
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APPEIDI X1TABLE C lO 
1 961 -84! 

Behav toral Sc t ence Ph .D.  Degrees Awarded tn Col l eges and Untvers t t tes, by Control of Jnst t tut ton, 

Total Behav toral Sctences 
Tot a l  P sycho l ogy 

Cl tntcal Ps.rcho lov!!l Monel tntcal Ps,rchology (Cl i n ica l  & Noncl l n lc a l )  
F tscal 
Year Total Publ tc Pr tvate Total Pub l tc Pr tvate Total Publ tc Pr ivate Total  Publ tc Prtvate 

1 961 1 ,042 n/a n/a 820 n/a n/a 381 n/a n/a 439 n/a n/a 
1 962 1 , 1 2 1  n/a n/a 856 n/a n/a 362 n/a n/a 494 n/a n/a 
1 963 1 , 1 84 n/a n/a 890 n/a n/a 367 n/a n/a 523 n/a n/a 
1 964 1 , 297 n/a n/a 1 , 013 n/a n/a 469 n/a n/a 544 n/a n/a 
1 965 1 ,275 n/a n/a 954 n/a n/a 398 n/a n/a 556 n/a n/a 

1 966 1 , 496 n/a n/a 1 , 139 n/a n/a 439 n/a n/a 700 n/a n/a 
1 96 7  1 , 773 n/a n/a 1 , 295 n/a n/a 529 n/a n/a 766 n/a n/a 
1 968 1 , 970 n/a n/a 1 , 464 n/a n/a 613 n/a n/a 851 n/a n/a 
1 969 2,408 n/a n/a 1 , 756 n/a n/a 666 n/a n/a 1 , 090 n/a n/a 
1970 2 , 726 n/a n/a 1 ,888 n/a n/a 101 n/a n/a 1 , 1 81 n/a n/a N 
19 7 1  3 , 148 n/a n/a 2 , 1 30 n/a n/a 839 n/a n/a 1 , 291 n/a n/a .... � 
1972 3,310 2 , 1 2 1  1 , 189 2 , 280 1 ,490 790 919 633 286 1 , 36 1  857 504 
1 973 3 , 542 2 , 245 1 ,297 2 , 458 1 , 541 9 1 7  1 ,055 673 382 1 , 403 868 535 
1974 3 , 750 2 , 358 1 , 392 2 , 598 1 ,626 972 1 ,061 653 408 1 , 537 973 564 
1 975 3 , 938 2 , 552 1 , 386 2 , 751 1 , 783 968 1 , 144 7 7 1  373 1 , 607 1 , 01 2 595 

1 976 4 , 1 90  2 , 673 1 , 51 1  2 , 883  1 ,807 1 ,076 1 ,293 805 488 1 , 590 1 ,002 588 
1977 4 , 246 2 , 685 1 , 561 2 , 990 1 , 864 1 , 1 26 1 , 353 858 495 1 , 637 1 , 006 631 
1978 4 , 207 2 , 632 1 , 575 3,055 1 ,853 1 , 202 1 , 464 880 584 1 , 591 973 618 
1 979 4 , 245 2 , 698 1 , 547 3,091 1 , 91 8  1 , 1 73 1 , 509 923 586 1 , 582 995 587 
1 980 4 , 1 92 2 , 51 7  1 , 675 3,098 1 , 787 1 , 31 1  1 , 581 · 896  685 1 , 51 1 891 626 

1 981 4 , 472 2 , 727 1 , 745 3 , 358 1 , 965 1 , 393 1 , 743 962 781 1 , 61 5 1 ,003 61 2 
1 982 4 , 1 88 2 , 54 1  1 ,647 3 , 1 58 1 , 830 1 , 328 1 ,681 957 724 1 , 4 7 7  873 604 
1 983 4 , 3 1 8  2 , 626 1 , 692 3 , 307 1 , 951 1 , 356 1 , 762 981 781 1 , 545 970 575 
1 984 4 , 1 77 n/a n/a 3,223 n/a n/a 1 , 1 1 5  n/a n/a 1 , 508 n/a n/a 

( cont tnued on next page) 
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APPENDIX TABLE ClO  (Conttnued) 

Total Other lehavtora l Set . 

F iscal 
( Soc to . ,Anthro. , Spch. /Audto.)  Soc to lop Anthropolop Speech Patholop/Audto1ogy 

Year Total Publ tc Pr tvate Total P•l tc Pr tvate Total Publ tc Pr tvate Total Pub He Prtvate 

1961 222 n/a ft/1 167 n/a n/a 55 n/a n/a n/a n/a n/a 
1962 265 n/a n/a 184 ft/1 n/a 81 n/a n/a n/a n/a n/a 
1963 293 n/a n/a 21 1 ft/1 n/a 82 n/a n/a n/a n/a n/a 
1964 284 n/a n/a 201 n/a n/a 83 n/a n/a n/a n/a n/a 
1965 32 1 n/a n/a 239 n/a n/a 82 n/a n/a n/a n/a n/a 

1966 357 n/a n/a 260 n/a n/a 97 n/a n/a n/a ft/1 ft/1 
1967 478 n/a n/a 331 n/a n/a 147 n/a n/a n/a n/a n/a 
1968 506 n/a n/a 369 n/a n/a 137 n/a n/a n/a n/a n/a 
1969 652 n/a n/a 408 n/a n/a 180 n/a n/a 64 n/a n/a 
1970 838 n/a n/a 505 n/a n/a 21 7 n/a n/a 1 16 n/a n/a N 
1971 1 ,018 n/a n/a 586 n/a n/a 239 n/a n/a 193 n/a n/a 

.... U'l 
1972 1 ,030 631 399 639 374 265 260 155 105 1 3 1  102 29 
1973 1 ,084 704 380 599 369 230 326 21 1 1 15 1 59 124 35 
1974 1 , 152 732 420 645 390 255 379 238 14 1  128 104 24 
1975 1 , 187 769 4 18  680 418 262 386 260 126 121  91  30 

1976 1 , 307 866 441 734 459 275 428 283 145 145 1 24 21 
1977 1 ,256 821 435 725 452 273 385 254 1 31 146 1 1 5  3 1  
1978 1 , 152 779 373 610 399 21 1 399 270 129 143 1 10 33 
1 979 1 , 1 54 780 374 632 407 225 383 258 125 139 1 1 5  24 
1980 1 ,094 730 364 601 382 219 370 255 1 1 5 1 23 93 30 

1981  1 , 1 1 4  762 352 605 407 1 98 369 238 1 31 140 1 1 7  23 
1 982 1 ,030 7 1 1  319 568 372 196 333 230 103 129 109 20 
1983 1 , 01 1  675 336 525 338 187 373 246 127  1 13 91 22 
1984 954 n/a n/a 515  n/a n/a 335 n/a n/a 104 n/a n/a 

!IFra. the lattonal Research Counc i l  ( 1958-85) .  Foretgn nat tonals  who recetved doctorates fra. U . S .  tnst ttut tons · 

are t nc 1 uded. 

� I nc l udes c l tn tca1 and school psychology, counsel tng, and gu tdance. 
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Af'PENDI X T AILE Cl l Behav iora l Sc ience Postdoctora l Appoint11ents ,  1 962-83�/ 

Al l Behav ioral F i elds C l i n ical Pslcholo!l 

Acadalid!l Acadetli� 
F i sca l 
Year Tota l Total Publ ic Pr i vate Nonacadmic Total Total Publ ic Pr i vate Nonacademic 

1 962 13 7  n/a n/a n/a n/a n/a 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 
1 964 209 n/a n/a n/a n/a n/a n/a n/a n/a n/a 
196!» n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1 966 25 1 n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1 !16 7  n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1968 Jll n/a  n/a n/a n/a n/a 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 
1 9 70 4 1 5  n/a n/a n/a n/a n/a n/a n/a n/a n/a IIJ .... 
19 1 1  n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0\ 
1 9 12 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1913 482 320 195 125 162 125 46 28 18 79 
1 9 74 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1975 705 556 355 2 0 1  14 9 1!»6 79 5 7 22 71 

1 9 76 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
197 7 99 7 736 4 16 320 2 6 1  357 186 96 90 1 7 1  
1 9 78 n/1 n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1979 1 , 1 1 1  795 380 4 15 3 16 302 182 59 123 1 20 
1980 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1981 972 705 395 3 10 26 7 262 160 99 6 1  102 
1 982 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1983 1 ,039 6!»2 493 159 38 7  466 1 79 142 3 7  287 

(continued on next page) 
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APPENDI X  TABLE Cl l (Cont inued ) 

llonc l t n tcal Psychology Other Behav ioral  Sc iences 

Acadetltc� Acadi!IIIC� 
F t scal  
Year Total  Tota l  Publ ic Pr ivate 11onac1delllc Total  Tota l Publ ic  Pr ivate Nonacad•lc 

1 962 n/1 n/1 n/a n/a n/a n/a nia n/a n/a n/a 
1963 n/1 n/a n/a n/a n/a n/a n/a n/a n/a n/1 
1964 n/a n/a n/a n/a n/a n/a n/a n/1 n/a n/a 
1 965 n/a n/a n/1 n/a n/a n/a n/a n/a n/a n/a 

1 966 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1 967 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1 968 n/a n/a n/a n/a n/a n/a n/a n/1 n/a n/a 
1 969 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1970 n/a n/a n/a n/a n/1 n/1 n/a n/a n/a n/a 

1 971  n/a n/a n/a n/a n/a n/a n/a n/1 n/a n/a 
1 972 n/a n/a n/a n/1 n/a n/a n/a n/a n/a n/a 
1 973 259 1 9 7  1 2 7  10 62 98 7 7  40 31 2 1  
1 974 n/a n/a R/1 n/a n/a n/1 n/a n/a n/a n/a 
1 975 398 368 258 1 10 30 1 51 109 40 69 42 

1 976 n/1 n/a n/a n/a n/1 n/a n/a n/a n/a n/a 
1 977 394 344 2 1 8  1 26 50 246 206 102 104 40 
1 978 n/a n/a n/a n/a n/1 n/a n/1 n/a n/a n/a 
1 979 527 359 1 73 186 1 68 282 254 1 48 106 28 
1 980  n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

1 981 5 1 1  379 1 74 205 1 32 1 99  1 66 1 22 44 33 
1982 n/1 n/a n/a n/a n/a n/a n/a n/a n/a n/a 
1 983 302 249 1 73 76 53 2 7 1  224 1 78 46 4 7  

�Cl inical  psychology Includes c l i n ical and school psychology, counsel ing, and guidance. A 1 1 other psycho logy' 
f ields are cons idered nonc l tn lcal . Other behavtora l sc iences Inc lude anthropology, soc iology, and speech 
pathology/audio logy. F igures for 1 962- 70 were est l•ated by the caa.t ttee . F igures for 1 973-83 are based on the 
.ust recent data ava t l able  fro. the llat tonal Research Counc i l  ( 1973-84 ) .  Foreign nat ional s who received 
doctorates fro. u . s .  t ns t t tut tons are Inc luded. ' 

�/Pub l ic  and pr i vate f igures were adjusted by the ca.nt ttee to Inc lude a smal l  nUiber of Indiv idua ls  for who. 
contro l of tnst ltut ton could not be det�lned . 

N ... � 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  1985 Report
http://www.nap.edu/catalog.php?record_id=19260

http://www.nap.edu/catalog.php?record_id=19260


APPENDI X lAa£ C12 Ph.O.s £..,1o,retl Ia AH lehnlor1l Science F leldl , 1962 -83!1 

T o t a l  Acade���l a  (uc lud lng �stdocs . )!!l 
F l sc a l  l abor Pos tdoc .  Gov ' t .Y Hosp i t a l s/ Non- Se l f- UnetftP I o yed 
Year F o rce Tot a l  Pub l ic Pr l ute Al!l!t s .  Bus i ness C l i n ic s  Prof i t  E�loled Other and Seek t n9 

1 962 1 1 , 240 5, 339 R/1 .,. U1 n/1 n/1 n/a fl/1 ft/1 5, 1JO 34 

1963 n/1 n/1 n/1 n/1 R/1 n/a n/1 n/1 n/1 n/1 n/1 fl/1 

1 964  ll ,606 8 , 141 fl/1 R/1 209 n/1 fl/1 n/1 n/1 n/1 5 , 227 27 

1965 ft/1 fl/1 fl/1 fl/1 n/1 n/1 n/1 n/1 n/1 n/1 n/1 fl/1 

1966 15, 746 t, 78l R/1 fl/1 251 fl/1 fl/1 n/1 R/1 fl/1 5,681 11  

1967 n/1 ft/1 n/1 n/1 n/1 ft/1 n/1 n/1 n/1 n/1 ft/1 n/1 

1968 19, 953 12, 915 ft/1 fl/1 ll1 ft/1 n/1 fl/1 fl/1 n/1 6,667 40 

1969 n/1 n/1 ft/a fl/1 fl/1 ft/1 n/1 ft/1 n/1 n/1 n/1 ft/1 

1910 24 ,251 16, 1 15 n/1 n/1 41!1  n/1 n/a n/1 n/a n/1 7, 566 97 

1971 n/1 n/1 ft/1 ft/1 n/1 n/1 n/1 n/1 fl/1 n/1 fl/1 n/1 

1972 n/1 R/1 n/1 n/1 ft/1 fl/1 n/1 n/1 n/a n/1 n/a ft/1 

1913 11 ,699 19,928 13,807 6, 121  482 1 , 142 2 ,845 2 ,698 1 ,246 1 , 895 1 ,075 388 IIJ 

1 914 ft/1 ft/1 n/a n/1 n/1 n/a fl/1 n/a n/1 n/a ft/1 n/1 .... 
1915 l8, 7l7 23 , 624 16,091 7 , 533 705 1 , 404 2 , 612 4 , 9)6 1 , 161 2 , 748 l , l l8  l89 CD 

1976 ft/1 ft/1 fl/1 n/1 n/1 A/I n/1 ft/a n/1 n/1 R/1 n/1 

1971 44 ,28) 25,582 1 1 , 726 7 , 856 997 1 , 793 2 , 911 5 , 595 1 , 48 7  3, 725 1 ,4 1 9  754 

1978 n/a n/a fl/1 n/1 n/1 n/a fl/1 ft/1 n/a n/a fl/1 ft/1 

1919 49, 122 26, 896  18,2 75 8,621 1 , 1 1 1  1 , 901 3,288 6, 157  2 , 164 5,209 1 , 847 749 

1980 n/1 n/1 fl/1 n/1 fl/1 ft/1 n/1 ft/1 n/1 n/1 ft/1 n/1 

1981 53 ,815 28, 2 )5 19,023 9 , 2 1 2  972 2 , 764 3 , 35 1  6,48 1  2 , 1 20  7 , 352 1 ,808 712 

1 982  n/1 n/1 fl/1 n/1 n/1 n/1 fl/1 n/1 n/a R/a 'II/I fl/1 

1 983 58, 81 1 29, 716 19,890 9,886 1 ,039 3, 390 3, 559 6 , 584 1 , 865 9, 107 1 ,978 9 1 )  

!lleh1v loral sc iences I nc l ude  tnt�lou, soclolov, ps,cho1:f!• 11111 speech plthoiO!IJ/Iucllolou. F igures for 1962-70 wre est l•ted by · the 

ca.lttee. F lturH for 1973-81 tre ued on the •st recent d1 1 1nl l able fra- the .,t ton1l Research Counc i l  ( 1 911-84 ) .  Forelp n1t 1on1ls lllo received 

doctorltH frc. U . S .  Insti tut ions tre Included. 

�Publ ic tnd private f lflll"es were ldjusted by the ca.lttee to IIICiude 1 s.al l ,....,... of acldelltca l ly ..,toyed tndtv tdulls for ...._ control of 

Inst i tut ion cou ld ROt be deten�IMd. 

£/ Inc ludes FFROC ltboratorles for 1 973-81 . For other yews , Fnoc l lbor1tor les •1 be Included In 1r1y utegory. 
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APPUOI X  TAll.( C ll Ph.O. s E..,loyed In Cl in ical P$J1tllology, 1973-83!1 

Total Auclellla I exc ludi!!J I!!Stdocs. }..!!� 
F l su l L lbor  Postdoc. 

6ov' t .  Y llospltals/ •on· Se l f- ......,loyed 
Yur force Total Pulll lc Private !l!l!ts. Bus iness C l in ics Prof it E!!!lo� Other lnd Snit I !!I 
1 9 73 1 1 , S 74 4 , 34 1 3,266 1 ,075 125 101 1 , 641 2 , 4 1 7  497 1 , 520 821 m 
1914 n/1 fl/1 ,.,. fl/1 rt/1 n/a rt/1 n/a rt/1 rt/1 ,.,. rt/1 
1915 14 ,846 5 , 140 3, 731 1 ,409 156 1 6S 1 ,252 4 , 425 363 2 ,292 995 58 

1 976 n/a n/a fl/1 rt/1 fl/1 fl/1 n/1 n/a n/1 fl/1 rt/1 n/1 
1 9 17 1 7 , S 78 5 , 438 4 , 1 1 7  1 , 321 357 409 1 , 216 S, I02 662 3,201 1 , 1 1 1  82 

1 918 n/a rt/1 fl/1 rt/1 fl/1 n/a n/1 fl/1 ,.,. n/1 n/1 fl/1 
1 9 79 2 1 ,268 5, 790 3, 972 1 ,818 J02 4 1 7  1 , 6 7 1  5, 702 1 , 093 4, 785 1 , 372 1 36  

1 980  n/a n/a n/1 n/a fl/1 ft/1 n/1 n/1 n/1 n/1 rt/1 n/1 

1 981 23, 7 75 6 , 1 72 4 ,346 1 ,826 262 880 1 , 653 5,937 1 ,032 6,264 1 , 367 208 
1 982 fl/1 n/a fl/1 n/1 rt/1 n/1 fl/1 n/1 n/1 n/1 It/ I rt/1 
1 983 26,28S 6, 370 4, 316 2 ,054 466 1 ,004 1 ,8S4 5 , 737 1 , 16S 7,999 I , S29 1 6 1  

!lt l lnlul psycho logy Includes cl lntcal lfld sclloo l ps,cllology, counse l ing , IIICI guidance. f l,.res are b1sed on the IIOSl recent dill IVI I IIble fra. the 
Nat ional Research Counc i l  ( 1 973-84 ) .  foreign nat ional s  who received doctorates fr011 U.S.  Inst itut ions ue Included. 

�/Pub l ic and pr ivate figures were adjusted by the c.-lttee to Inc lude 1 gal l nUIIber of Kaclelllcal ly IIIPIOyed Indiv iduals for ..._ control of 
Inst i tut ion cou ld not be deler��tned. 

�/ Inc ludes ffROC llborator les . 

IIJ .... \D 
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APPENDIX TAM.£ C l4 Ph . O . s  E .. lo,.S tn llonc: l tnlca1 Ps,cho109J, 1973-&J!I 

Total Acadal a leac 1udlng I!!Stdocs.�/ 

f iscal l .... Postdoc .  6ov't .Y Hosp i t a l s/ loll- Self- u� 
Y e• force Total Publ ic Private MtS. Bus iness C l i n i cs Prof i t  E!!f!IGYM Other and 1!!1 

1973 1 3, 340 9.452 6.429 30023 259 999 1 .083 269 562 323 212 111  

1974 n/a n/a n/a n/a n/1 n/a n/1 n/a n/a n/a n/a n/1 

1 975 1 5 . 387 10.163 7.204 30659 l9IJ 1 , 218 1 . 1 10 4 10 !)60 401 129 1 78 

1976 n/a n/a n/1 n/a n/a n/a n/a n/a n/a n/a n/a n/1 

1911 16. 102 10, 905 7 . 287 3.618 394 1 . 344 1 .404 447 5 1 9  443 255 391 

1 978 n/a n/1 n/1 n/a n/a n/a n/a n/a n/a n/a · n/a n/a N 
1919 16 ,688 1 1 , 538 7 . 55 1  3,987 527 1 0 355 1 . 164 401 514 321 434 374 N 
19110 n/a n/1 n/1 n/1 n/a n/a n/a n/a n/a n/1 n/a n/a 

0 

1981 18. 791 12 . 586  8.239 4, 347 51 1  1 . 821 1 . 235 507 631 90S 29S 294 

1982 n/1 n/1 n/a n/1 rt/1 n/a n/a n/a n/a n/a n/1 n/1 

1983 19. 4 3 1  12 . 404 8,008 4 , 396  302 2 ,258 1 . 3zo 629 4 5 1  1 , 328 333 406 

!llonc l lntcal psf.hol� Includes a l l  fs,cholotJ fields except c l i n ica l and school ps,cholotJ. c-sel lng, and r, tdance. f lgures are based on the •st 

recent data ant ab le r011 the lat lona Research Ccluncl l  ( 1973-84 ) .  fore ign nat iona l s  'lho recei ved doctorates r011 U.S. Inst i tut ions are Inc luded • 

.l!IP11b l lc and private figures were ldj11sted bJ the ca.lttft to Inc lude a s-�1 1 nUIIber of acadelllcai iJ e-.lofed t nd l v tdlla l s  for ..._ colitrol of 

Inst i tut ion could not be dete,.lned. 

£/ Inc ludes ffRDC l.._atorles. 
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APPE ND I X  TABLE CIS  Ph.D.s E��ploJed t11 Other llell1v tonl Sc tences. 1971-83!1 

Totl1 Acldeatl leac 1udl!!!l !!Stdocs.)!/ 
F tsul Ltlbor Postdoc . 

&ov• t .  � Hosp l tl ls/ lion- Sel f- Uftelployed 
Y e• Force Toll1 Publ tc Prtnte !l!!ts. Business C H n tcs Prof it (!1!10� other IIICI Seell l !!1 
1913 6, 78S 6 . 1 l5 4 . 1 12 2 ,0Z1 98 42 1 2 1  12 187 52 42 96 
1974 n/1 n/1 n/1 n/1 II/I n/1 II/I II/I n/1 II/I 11/1 n/1 
1975 8,504 7.621 5 . 156 2,465 151  2 1  2 10 41 238 55 14 1 51 

1976 II/I II/I II/I II/I .,. II/I II/I n/1 n/1 11/1 II/I 11/1 
1917 10, 60J 9.2J9 6. J22 2 . 91 7 246 40 3 1 1 46 106 81 53 281 
1978 11/1 n/1 n/1 n/1 11/1 n/1 II/I II/I n/1 n/1 n/1 n/1 
1919 1 1 , 366 9.568 6. 752 2 .816 282 1 29 451 54 497 IOJ 41 219 .., 
1980 n/1 n/1 II/I II/I II/I II/I II/I II/I n/1 ,.,. II/I ,.,. N .... 
1981 1 1 ,249 9.471 6, 438 3.019 199 57 461 17 457 Ill 146 230 
1982 n/1 n/1 II/I II/I n/1 II/I II/I ,.,. n/1 II/I II/I II/I 
1983 13,095 1 1 .002 7.566 1.436 27 1  128 l85 218 249 380 1 16  l46 

!luther beh1v lor11 sc iences Include soctologr. �ntllropologr. IIICI speech pltholoul•udlologr. F igures �re used on the •st recent d1t1 IV1t 11b1e fr• the 
N1t lon1l Rese1rcll Counc t 1  ( 1973-84 ) .  Foreign 111t lon1ls  llho received doctontes frc. U.S.  Inst itut ions 1re Inc luded. 

!!IPubHc llld pr h1te f t!llll"es wre 1djusted bJ the c�lttee to tnclude 1 51111 1  11UIIIber of Kldl!llt u i iJ e��ploJed tnd t v l dUIIs for .._ control of Institution 
cou l d  not be deten�tned. 

!/ I nc ludes FFRDC llbor1tortes. 
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APPUD I X  TAaE C l6 leh1vtor1l Sc iences h culty/Studeftt R1t tos , 1962-81!1 

A I I  leh1v tonl Sciences 

4-Yr , Weighted 
F I sea l  F aculty Avg. hro l l.nt 
Year ( F ) (WS) 
1962 5, 339 192 ,2f1!l!/ 
1963 n/a 2 1 1 ,860 
1 964  8, 143 244 ,233 
1965 n/1 2 7 7 , 679 

1966 9, 783 31 3, 740 
1967 n/a 355,859 
1968 12 ,915 406 , 997 
1969 n/a 467, 380  
1970 16, 1 75 532 ,072 

1911  11/1 601 , 440 
1972 n/a 667, 374 
1973 19,928 715 ,94 1 
1974 n/1 736,628 
1975 23,624 735,024 

1976 n/1 728, 374 
1977 25, 582 720,993 
1978 n/1 709 ,2 1 2 
1979 26, 896  689,264 
1980 ,.,. 667,851 

1 981  28,235 653,696 

Ph.D.  fltulty/ 
Student R1t to (F /IISl 

0.027� 
n/a 

O.Oll3 
n/a 

0.031 2 
n/a 

0.031 7 
n/1 

0.0304 

n/1 
R/1 

0.0278 
R/1 

O.D321 

ft/1 
0.0355 

n/1 
0.0390 

n/1 

0.0432 

PsYChol!ll IC i tnttl l and lonc l lnlc111 

4-Yr .  Weighted Ph.D. F acui ty/ 
F�eu1ty Avg . Enro l l•nt Student Rlt to 

lFl (IISl (F /liS) 

,.,. n/a n/a 
'II/I n/a n/a 
n/a n/a n/a 
n/1 n/1 · n/a 

ft/1 n/1 n/1 
ft/1 n/a n/a 
,.,. n/1 n/a 
fl/1 n/a n/a 
fl/1 n/a n/a 

n/1 n/a n/1 
fl/1 R/a R/a 

1 3, 193 383, 970 0.0359 
n/1 405,407 n/a 

16,003 4 16 ,229 0.0384 

n/1 422 ,571 n/a 
16,343 425 ,843 0.0384 

ft/1 425 , 509  n/a 
1 7 ,328 420, 723 0.0412 

,.,. 41 5 ,664 n/a 

18,751 415,667 0. 0451 

Other Behav ior a l  Sc i ences ( Soc i o l o9y, 
Anthro�l o!ll• S(!:!ec h Patho l ogl/Aud i o lo!fl) 

4-Yr .  Wett.ted Ph .D. Faculty/ F acu l ty Avg. Enro 1•nt Student R1t lo 
IFI (WSl IF /IISl 

n/a n/1 'II/I 
n/a n/1 'II/I 
n/a n/a n/a 
n/a n/1 n/1 

n/1 n/1 n/1 
n/a .,. n/a 
n/a ft/1 n/1 
n/a n/a n/a 
n/a n/a n/1 

n/a fl/1 R/1 
n/a n/1 n/1 

6, 1 35 325, 174 0.0188 
n/a 328, 122 ,.,. 

7,621  318, 795 0.0239 

n/a 305,1103 n/1 
9,239 295, 150 0,0313 

n/a 283 , 103 n/1 
9,568 268,54 1 0.0356 

n/a 252 , 187 n/a 

9,417 238,029 0.0398 

.!1Faculty Is def ined IS a l l  Ph.D.s  1t..._lc11 1y IIIP IO,ed tn the llelt1v loral sc ience 1rea (exc luding postdoctoral IIJPOint.nts) . Studeftts 1re defined IS 1 

4-year weighted average of enrol l..,.ts, I .e . , (IIS) t • 1/6(St + 2St- l + 2St_2 + st_3) ,  �ere S • tota l  grlduate and undergraduate enrol l..,.ts tn 

the beh1vtonl sc tence aru. See Appendb Tables Cl , C4-6, and C8 for supporUng d1t1.  

�/E st t .. ted by the ca.alttee. 

1\J 
1\J 
1\J 
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M'P£101 1 TAII.E C17  PII.D.I  AcU.Ic11 11 IJiplo,ed II tilt llllt•lwt1 Sclt11CII 1 bf fllplo,_nt Stilus end TJPI of lns t t tut 1011 , 1173-13,!/ 

Al l lllltwlorll F ields Cl tatc1l PsJChol!ll 

Tm of last t tut t on  TJp! of Inst i tut ion 
Ftsctl (JIItlo,...t 
Yelr St.t11s To til 4-Ye• Z·YIIf' Totll 4-Yew ,_,,.,. 
1973 To tel 19,928 19,361 567 4 , 341 4 , 155 186 

Fu1 1-Tt.e 19,220 18 , 7 10  510 4 , 159 3 ,971 18Z 
Pert·Tt• 708 651 57 182 178 4 

1975 Totl l  l3,6Z4 22 ,923 701 5, 140 4 ,946 1M 
Fu 1 1-Tf• 22,887 ZZ,255 632 4 ,165 4 , 7 78 187 
P1rt-T ... 737 668 69 175 168 7 

1971  Tote1 25, 582 24 , 706 176 5,438 5,272 166 
Fu1 1-Tt• 24,736 23,970 766 5,233 5,074 159 
P1rt-Tt• 846 736 110 205 191 7 

1979 Tote I 26,896 26,003 893 5,790 5.621 1M 
Fu i i-Tt• 25,566 24 ,836 730 5,463 5,318 145 
P1rt·Tt• 1 .330 1 , 167 163 32 7  303 24 

1981 Tote I 28,235 2 7,062 1 . 173 6. 1 72 5,106 366 
Ful l-TIM 2 7,091 26,065 1 ,03 3 5,802 5,464 338 
P1rt-Tt• 1 , 13 7  997 140 370 342 28 

1983 Tot1 1 29, 776 28,487 1 ,289 6,370 6, 151 2 11 
Fu 1 1-Tt• 28,091 26,964 1 , 12 7  5,903 5,684 219 
Plrt-TIM 1 ,615 1 ,523 162 467 467  0 

Average Annuli Tote1 4 . 1  3.9 8.6 3.9 4 . 0  1 .6 
Growth Rile Fu1 1-TIM 3.9 3 . 7  8.3 3 .6 3.6 1 .1 
fr• 1973-81 Pert·TI• '· 1 8.9 1 1 .0 9.9 10 . 1  -
---

1Dncl tn tc11 Ps�hol!ll 

TJpt of Inst itut ion 

Tote I 4-Ye�r 

9,452 9, 144 
9, 114 8,909 

288 us 
10 ,813 10,528 
10,5 1 1  10,2 10 

352 318 

10,905 10,438 
10,505 IO, IIP4 

400 3 14 

1 1 ,538 1 1 .090 
10,966 10,619 

572 4 7 1 

IIP ,586 IZ,Q6Z 
12, 111 1 1 , 744 

405 318 

12 .404 1 1 , 772 
1 1 ,871  1 1 , 3 15  

533 457 

2.8 2 . 6  
2 . 6  2.4  
6.3 6.9 

IP-Yelf' 

JOI 
H5 

53 

335 
301 
34 

467 
381 
86 

448 
347 
101 

524 
437 

87 

632 
556 
76 

7 .5  
8. 1 
3 . 7  

Ot her  lehtw lorll Se t .  

TJP! of lnst t t•t ton 
Tot1l 4-YIII" Z·YIIf' 

1, 135 6,0R 73 
5 ,897 5,1124 73 Ul 238 0 

7,621 7,441 172 
7,4 1 3  7,1PM 144 zoe 110 28 

I,UI 8,196 IP43 
..... 8,712 IPZ6 

IP4 1 224 1 7 

1,568 9,212 2 76 
1, 137 8.1Jte U9 

4 31 3M 37 

1,4 77 9, 114 IP83 
9, 1 1 1  8,854 257 

366 340 26 

1 1 ,002 10,514 438 
10, 3 1 7  9,964 353 

685 100 85 

6,0 5 .7  "·' 
5.8 5.5 17 . 1  

1 1 .2 1. 7 

!lcl tntcel psr.::ol:-1 h•c 1 udes c l tn tul 1nd school psJCholou, counHi fng, 1nd yutdinc:e. Al l other ps,cholz fields 1re cons idered 11011Ci tn tc11 . Other 
lleh1vlore l sc ences nc 1udt entllropolou, soc tolou, Md speecll PllllolotJ/Iudlo of. . F igures ere b1sed on e •s t recent detl IVI f llble fr.- tile .. l ionel 
Rese1rch Counc i l  ( 1973-84 ) . Foret .. n•tton1ls  • received doctoretes fr• u . s. nst f tuttons 1re Inc l uded .  lnd lv fdul ls  on postdoctorll 111110lntMnts ere 
e•c lucled . 

� � w 
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APPENDI X TABLE Cl 8 Behav ioral Sc ience R and D Expend i tures i n  Co l leges and Un i vers i t ies ,  by CqntrQ l pf Jnst t tqt t pn ,  
1960-83 ( $  •i 1 1 ions) 

Current Dol l ars!/ 1 972 Dol l ars I .., H c i t  GNP 
Pr ice Def l ator � F i scal 

Year Total Publ ic Pr ivate Total  Pub l tc  Pr i v ate i 1 972 • 1 00 . 0! 
1 960 23 . 6 n/a n/a 34 . 3  n/a n/a 68. 70 

1 961  27 . 9  n/a n/a 4 0 . 2  n/a n/a 69 . 30 

1 962 33 . 0  n/a n/a 46 . 8 n/a n/a 70 . 50  

1 963 39 . 5  n/a n/a 5 5 . 1 n/a n/a 1 1 . 60 

1 964 46 . 6  n/a n/a 64 . 1  n/a n/a 72 . 70 
1 965 52 .4 n/a n/a 70. 5  n/a n/a 74 . 30 

1 966 60. 1 n/a n/a 78 . 3  n/a n/a 76 . 80 
1 967 77 .4 n/a n/a 98 . 0  n/a n/a 79 . 00  
1 968 97 . 9  n/a n/a 1 1 8 . 5 n/a n/a 82 .60 
1 969 98 .2  n/a n/a 1 1 3 . 3  n/a n/a 86. 70 

1 9 70 103 . 6 n/a n/a 1 1 3 .4 n/a n/a 9 1 .40 

1 971 1 1 5 . 9  n/a n/a 1 20. 7 n/a n/a 96 . 00 

1 972 1 27 . 6 84 .3  43 .4 1 2 7 . 6  84 . 3  43 .4 100.00 
1 973 1 35 . 3  92 . 6 42 . 7  1 2 7 . 8  87. 5 40 . 3  105 . 80 

1 974 1 3 7 . 7 95 . 0  42 . 7 1 1 8 . 7 81 . 9  36 . 8 1 1 6 . 00  

1 975 1 49 . 1 1 03 .4 45 . 7  1 1 7 . 2 81 . 3  35 . 9  1 2 7 . 20 

1976 144 . 1  99. 6  44 . 5  107 . 6  74 .4 33 .3  1 33 . 90  

1 97 7  1 4 7 . 1  99 . 2  47 . 8 103 . 8  70. 0  33 . 7  1 4 1 . 70 

1 9 78 1 56 . 6  107 . 3  49 . 3  103 . 0  70 . 6  32 .4  1 52 .05 

1979 1 74 . 9  1 20. 5 54 .4 105 . 7 72 . 8  32 . 9  1 65 .46 

1 980 1 99 . 7 1 37 . 9 61 . 8 1 1 1 . 9 77 . 3  34 . 6  1 78.42  

1 981 223 . 5  1 55 . 4  68 .2 1 14 . 6  79. 6  34 . 9  1 95 . 14 

1 982 21 1 . 2 1 3 7 . 3  73 . 9 102 . 1  66 . 4  35 . 7  206 . 88  

1 983  . 214 .0  1 42 . 9  71 . 1 99 . 3  66 . 3  33 . 0  2 1 5 . 63 

!IF i gures for even years fr• 1964-70 and for al l years fr• 1 972-83 were obta i ned fr• the Nat t ona·J 
Sc i ence Foundation ( 1975-85 ) .  The 1978 f i,ures are NSF est i .. tes . 
by the ca.ittee . l teiS .. Y not su. to to a l s  due to round i ng .  

�/Fr• the U . S .  Bureau of the Census.  

Those for other years were est imated 

11\J 11\J .. 
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APPEND I X  TABLE C 1 9 Average Behav i ora l Sc i ence R and 0 E xpend i tur�s per Schoo l 
i n  Col l eges and U n i vers i t i es ,  by Control of I nst i tut i on ,  1 972-83!1 
( 1 972 $ .  thousands)  

Average R and 0 Expend i tur�� Nwnb�-- of_Sc:hoo 1 s Report i n� 
F t scal  
Y ear Tot a l  Pub l i c  

1 972 21 6 251 
1 973 2 1 6  261 
1 974 1 99 244 
1 975 2 1 9  252 

1 976 201 231 
1 97 7  1 94 21 7 
1 978 1 83 2 1 3 
1 979 1 87 21 9 
1 980 1 99 233 

1 981 . 203 240 
1 982 1 8 1  200 
1 983 1 77 200 

a/ see Append i x  T ab l e  C 1 8  for support i ng data . 

Pr i vate Total  Pub l i c  

1 69 59 1 335 
1 58 591  335 
1 42 596 336 
1 69 536 323 

1 56 535 322 
1 58 536 322 
1 40 562 331 
1 4 1  565 332 
1 50 563 332 

1 5 1 563 332 
1 55 563 332 
1 4 3  562 3 3 1  

b/From the Nat i on a l  Sc t ence Foundat i on .  For 1 978 the number of doctorate- grant i ng 
i nst i tut i ons was obt a i ned from NSF ; the number of master • s-grant t ng i nst i tut i ons was 
est imated by the commi ttee . 

Pr i vate 

256 
256 
260 
21 3 

2 1 3 
2 1 4  
231 
233 
231 

2 31  
231  
231  

N N U1 
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APPENDI X TABLE C20 Ps�thology R end D Expendi tures in Col leges and Un ivers it ies ,  by Contro l of l nst t tut ton,  1960-83 

Current Do l l ars (•i l l ions)!l 1 972 Dol l ars (•t l l ions)� 
Average R and D Expenditures 
per Schoo 1 ( 1 972 S,  thousands) Y 

F tscal 
Year Total Publ ic Pr ivate Total  Pub l ic Pr tvate Total  Publ ic Private 

1 9t.O 16. 160 n/a n/1 23 . 523 n/1 n/a n/a n/1 n/a 

1 96 1  1 9 . 075 n/a n/1 2 7 . 525 n/a n/a n/a n/a n/a 
1 %2 22 . 600 n/a n/a 32 . 05 7  n/a n/a n/a n/a n/a 
1 963 2 7 . 025 n/a n/a 37. 744 n/a n/a n/a n/a n/a 
1 964 31 . 904  n/a n/a 43 . 884 n/a n/a n/a n/a n/a 
1 965 35 . 376 n/a n/a 4 7 . 6 1 2  n/a n/a n/a n/a n/a 

1 966 40. 143 n/a n/a 52 . 2 70 n/a n/a n/a n/a n/a 
1 9b 7  48. 986 n/a n/a 62 . 008  n/a n/a n/a n/a n/a 
1 968  59.286 n/a n/a 71 . 775 n/a n/a n/a n/a n/a 
1 969 59 .296 n/a n/1 68 . 392 n/a n/a n/a n/1 n/a 
1 9 70 59 . 250 R/1 n/1 64 .825 n/1 n/a n/a n/a n/1 

1 9 1 1  64 . 500 n/a n/1 67 . 1 88 n/a n/a n/a n/a n/a 
1 972 69 . 025 46. 01 5 23.010 69. 025 46 . 0 1 5  23 . 01 0  1 1 7 1 37 90 
1 913 73 . 742 4 7. 503 26 .239 69. 699 44 . 899 24 . 801 1 1 8 1 34 97  
1974 74 .236 48. 920 25 . 3 1 6  63 .997 42 . 1 72 2 1 . 824 107 1 26 84 
1 975 80 . 322 55 . 4 1 6  24 . 906  63 . 146 43 . 566 1 9 . 580 1 1 8 1 35 92 

1 9 76 7 7 . 883  5 1 .871 26. 01 2  58 . 1 65 38. 739 1 9 .426 109 1 20 . 91 
1917  85 . 129 55 . 01 1 30. 1 18 60.077  38. 822 2 1 .255 1 1 2 1 21 99 
1 978 89.664 5 7 .453 32 .21 1 58 . 970 3 7 . 786 2 1 . 184 105 1 14 92 
1 979 1 00 . 386  63 . 839 36. 54 7  60. 6 7 1  38. 583 22 . 088 107 1 16 95 
1 9110 1 1 1 . 1 77 7 1 . 981 39. 1 96  62 . 3 1 2  40. 344 2 1 . 968 1 1 1  . 1 22 95 

1 981 128. 560 85 . 548 43 . 012 65 . 881 43 . 839 22 .042 1 1 7  1 32 95 
1 982 1 31 . 883 86. 1 1 9 45. 764 63 . 749 4 1 . 628 22 . 1 21  1 1 3  1 25 96 
1 983 1 37 . 1 70 90. 7 1 2  46.458 63 . 61 4  42 .068 2 1 . 545 1 1 3 1 2 7  93 

.!/f igures for even years fr• 1 964-70 and for al l years fr• 1 972-83 were obtatnecl fr• the Nat ional Sci ence Foundation 
( 1 975-85 ) .  The 1 978 f t gures are NSF est t•tes . Those for other years were est tNted by the c011111 l ttee. I tillS •Y not s• to 
tota l s  due to roundtng.  · 

�1 1 972 dol l ars were obt1 tned by us tng the l.,l tc l t  6NP Pr tce Defl ator ( U . S .  Bureau of the Census--see Append ix  Table C18 ) .  
l tt!IIS •Y not s• to totals due t o  round ing .  

E./See Appendi x  Table C 1 9  for nUIIIber of schools reporting. 

N N CJ\ 
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APPENDI X TAil.E C2 1 Soc iology R and D Expenditures tn Col leges and Un ivers i t ies ,  bJ Control of I nst i tut ion, 1960-83 

Current Dol l ars (•t l l tons}!l 
F i sca l  
Y ear Tota l Publ tc Pr ivate 

1960 7.429 n/a n/a 

1 961  8. 775 n/a n/a 
1962 10 .396 n/a n/a 
1963 12 .432 n/a n/a 
1 964 14 . 664 n/a . n/a 
1965 1 7 .025 n/a n/a 

1966 20.000 n/a n/a 
1967 28.431 n/a n/a 
1968 38. 587 n/a n/a 
1969 38. 938 n/a n/a 
1 970 44 .383 n/a n/a 

197 1  51 .375 n/a n/a 
1 972 57 . 983 37. 822 20. 161 
1 973 61 . 514 45. 072 16 .442 
1974 63 .44 7 46. 054 1 7. 393 
1975 68. 749 4 7 . 960 20. 789 
1976 66 .239 47 . 720 18. 519 
1 977  61 . 922 44 . 225 1 7. 697 
1978 66 . 900 49 .857 1 7 .043 
1979 74 .464 56. 638 1 7 .826 
1980 88 . 548 65. 966 22 .582 
1 981 94 . 986  69. 818 25 . 168 
1982 79. 335 5 1 . 189 28. 146 
1983 76.869 52 .225 24 .644 

1972 Dol l ars (•l l l lons} � 

Tota l  Publ tc Pr tvate 

10.814 n/a n/a 

12 . 662 n/a n/a 
14 . 746 n/a n/a 
1 7 . 363 n/a n/a 
20. 1 7 1  n/a n/a 
22 . 914 n/a n/a 

26 .042 n/a n/a 
35. 989 n/a n/a 
46. 7 1 5  n/a n/a 
44 . 9 1 1  n/a n/a 
48. 559 n/a n/a 

53 . 516  n/a n/a 
57 . 983 37 . 822 20. 161 
58. 142 42 .601 1 5 . 54 1  
54 .696 39. 702 14 .994 
54 .048 37 . 704 1 6 . 344 

49. 469 35 . 639 1 3 .830 
43 . 699 31 . 210 . 12 . 489 
43 .999 32 . 790 1 1 .209 
45.004 34 .231  10. 774 
49. 629 36. 972 1 2 .657 

48.676 35 . 778 12 .897 
38. 348 24 . 743 1 3 .605 
35.649 24 .220 1 1 .429 

Average R and D Expendi tures £1 
per School ( 1972 J ,  thousands) C 

Tota l Pub l ic Pr ivate 

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 
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 
n/a n/a n/a 

n/a n/a n/a 
98 1 13 79 
98 127  6 1  
92  . 1 18 58 

1 01 1 1 7  77  

92 1 1 1  65 
82 97 58 
78 99 49 
80 103 46 · 
88 1 1 1  55 

86 108 56 
68 75 59 
63 73 49 

�F i gures for even years fro. 1964-70 and for al l ,ears fro. 1 972-83 were obtained fro. the Nat ional Sc i ence Foundation 
( 1975-85 ) .  The 1 978 f igures are NSF est t•tes . Those for other years were est t.ated bJ the c01nt ttee . l ti!IIS •1 not s• to 
tota l s  due to rounding. 

�1 1 972 do l l ars were obta ined bJ using the l.,l lctt 6NP Pr ice Def l ator ( U . S .  Bureau of the Census--see Append i x  Table C 18 ) .  
l teiiS -., not s• to totals  due to rounding.  

£/see Appendix  Table C l9  for nullber of  schools  report ing. 

N N ...., 
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APPENDI X TAil.E C22 Graduate Enrol l�t in the Behavioral Sc iences , by Sex , 1967-84 (percent of f ield tqtal )!/ 

A 1 1  Behav. Se t • Ps.rtholosr Sociology Anthropoloay Socio ./Anthro. Spch .Path ./Audio. 
F tscel 
Year Male Feu1e Male Feu 1e Male Fetna1e Male Feu1e  Male Female  Mat�  FMa le 

1967 68.4 3 1 .6  70.2  29.8 66.8 33.2 62 . 3  37 . 7  
1968 67 .0 33 .0 67.6  32.4 67 .6 32 .4 61 .6  38.4 
1969 64 .9  35. 1 66 .2  33 .8 64 .4 35 .6  58.6 4 1 .4 
1970 64 . 1  35.9  65.6  34 .4 63.4 36.6 5 7 .2 42 . 8  

197 1  62 .6 37.4 63 . 5  36 . 5  62.6  37 .4  57 .8  42 .2  
1972 59.9 40. 1 63 .4 36.6 61 .9 38. 1 58.3 4 1 . 7 22 .6  77 .4  
1973 58.0 42 .0 6 1 .6 38.4 60.4 39 .6 56.9 43 . 1  ? 1 .3 78. 7 
1974 55.8 44 .2 60 . 1  40.0 59.6 40 .4 54 .0 46 .0  20 .8 79 .2 
1975 52.4  47.6  57.4  42 .6  58.0 42 .0 52 .9 4 7 .  t 16 .8 83.2 

1976 50 .3 49 .7  55 .2 44 .8 56.4 4 3 . 6  5?.9 4 7 . 1  15 . 6  1'4 .4 
1977 47.8 52 .2  52.8  47.2 54 . 1  45 .9  �o .o 50.0 13 .2 86.8 
1978 49 .4 50.6 53 . 1  46 .9 54 .5  45.5  50 .3  49 . 7  64 .4  35 .6  23.0 n.n 
1979 4 7 . 3  52. 7  50.9 49. 1 53.3 46 . 7  49.6 50.4  59 . 3  40 . 7  19 .41 80. 1  
1980 4 5 .2 54 .8  48.8  51 .2 52 .0 48.0 48.9 5 1 . t 53.6 46 .4  16.9 l'J . t 

1981 43.2  56.8 46.8 53.2  49.8 50.2  47.6  52 .4 53 . 7  46 . 3  1 !' . 3  84 . 7  
1982 40.7  59 .3  4 4 .0 56.0 48.4 51 .6  45 .6  54 .4 4 Q .O 5 1 .0 n .8 86 .2  
1983 39.3 60. 7 42 .3  57 . 7  46.6 53 .4 45 .0 55.0 48.1' 5 1 .2 14 . t PS . Q 
1984 3 7 .9 62 . 1  40.6 59 .4 4 7 .0 53 .0 4 3 . 3  56 . 7  49 .3  50 . 7  1 3 . 5  8fi.5  

!!Percents for 1967- 77 ere based on  f i gures fro. the U. S • .  Depart.ent of  Education ( 1959- 79) . Those for 1978-84 
ere based on figures fro. the Nat ional Science Foundat ion ( 1973-85a) . See Appendi x  T ab l es C1 a�d C4-8 for 
support i� data. 

�/Th i s  interdisc ipl inary f teld t s  reported separately frOM soc io1oay and anthropoloqy by the Nat ional Sc ience 
Foundation .  

II.) II.) CD 
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APPEND IX  TABLE C23 Graduate School Attr i t ion Rates tn  the Behav i ora l Sc iences , 1960-7 1  

F I sea l  Year F lrst-Year ...,er of FY 1958-84 Ph.D .  
of  Graduate Graduate Enrol l�t Behav ioral Se t . Ph . D . s  Ca.plet l on Greduate Schoo l 
School E ntry tn  the Behavl . Se t .!/ Enter ing Grid .  School� Rate (l)f/ Attr t t ton Rete (l)s/ 
1960 6 , 188 1 , 766 28. 5  7 1 . 5  
1961 7 , 732 2 ,01 7 26 . I 73 . 9  
1962 8,038 2 , 14 7  26. 7 73 . 3  
1963 8 , 739 2 , 393 27 . 4  72 .6  
1964 9,288 2 , 8Sl 30. 7 69 . 3  
1 965 1 1 ,B32 3 ,275 27 . 1  72 . 3  

1 966 1 3 ,659 3, 692 2 7 .0  73 .0  
1967 13 , 659 3 , 907 28. 6  7 1 .4  
1968 1 5,966 3 ,840 24 . 1  
1969 16 ,831 3 , 849 22 .9  
1 970 1 9 , 501 4 ,297 22 . 0  
1971  22 , 709 4 , 398 19 .4  

Pre- 1960 13 ,4 16  
Post- 1971  23 � 363 

a/Fra. the u . s .  Depert.ent of Educat ion ( 1959-79 ) .  !IFra. the Nat lonel Research Counc i l  ( 1958-85 ) .  
£/The Ph.D .  conp let ton r a t e  represents the percentage of  f trst-yeer graduate students tn  a g tven yeer .ho 
earned a Ph.D.  between 1 958 and 1 984 ( co lumn 2/co l umn 1 ) .  The ettr l t lon rate t s  obta i ned by subtrecttng the 
Ph . D. ca.plet lon rate f or a g i ven year f rom 1 00 . 01 .  The rates for 1960-67 show l t tt l e  vartetton, tndtcet t ng 
that .ost tnd tv tdual s  enter i n g  graduate  schoo l dur ing thet per iod had et ther rece t ved • Ph.D .  or dropped out of 
gr eduate school by 1984 . F or 1 968-7 1 ,  however , the Ph .D .  ca.plet ton rates dec l tne w i th eech yeer. The 
attr l t ton rates for these years undoubtedly tnc1ude students .ho are stt 1 1  enrol led tn graduate school but .ho 
had not eerned a Ph . D .  by 1984 , as we l l  as those who had ectue l ly dropped out of graduate school . The Ph .D .  
ca.plet ton rttes wt l l  .ost l tkely tncretse tnd the ettr t t ton rttes decrease once 1985 Ph.D. s tre added to the 
ca lcu l at ions , tnd shou ld cont tnue to do so wtth the tnc lus lon of eech add l t tonal year of Ph. D . s .  For th t s  
reason, we have not celcul ated the attr t t ton retes after 1967.  

..., ..., \D 
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APP£1101 1  lAM.E C24 Actue1 IIIII Projected Age Dtstr tllut loa of Ac.-tce l ly EIIP1o,.cl lehmw t•1 Sc ience PII. D . ,!/ 

ActHI Age D lstr tiMit lon ProJec ted A!l! D i str ibut ion 

1917 1979 198 1 1983 1985 1987 1989 1991 --
2-Yr . 2-Yr . 2-Yr . Expected 2-Yr . 

Attr i t ion Attr tttoa Attr t t loa Attr t t  lon 
Rete Rete Rate Rete 

"!I! I I ' 1917-19) I I ' 1979-81)  I I ( 1981 -83) I I ( 1983-85 )  I I ' I I I I I 

TOTM. 25,58Z 100.0 26,896 100.0 28,235 29, 176 3 1 ,000 100.0 32 ,000 100.0 32,500 100.0 33,000 100.0 
4!t llld Under 16,537 64 .6 - 1 7,085 63 .5  - 1 7 ,649 62 .5  - 11 . 104 59. 5  - 18, 300 59.0  18, 680 58.3 18.640 57.4 18,680 56.6 

46-47 1 ,201 4 . 7  4 .8  1 . 308  4 . 9  6.0 1 , 359 4 . 1  - 1 ,624 5 . 5  3 .0  1 , 550 5.0  1 . 600 5 .0 1 ,630 5.0 1 ,650 5.0 
48-49 1 , 364 5 . 3  2 . 0  1 , 143  4 .2 10.0 1 ,7.30 4 .4 - 1 ,440 4 .8 3 .0 1 , 570 5 . 1  1 , 500 4 . 7  1 , 550 4 .8 1 , 580  4.8  N w 
50-51 1 , 309  5 . 1  - 1 , 337 5.0 4 . 5  1 ,027 3 .6  - 1 ,248 4 .2 3 .0  1 , 400 4 . 5  1 . 5?0 4 .8 1 ,460 4 . 5  1 ,500 4 . 5  0 
52-53 1 , 104 4 .3 1. 7 1 ,346 5.0 2 .0  1 ,275 4 . 5  - 1 , 151  3 . 9  3 .0 1 .210 3 . 9  1 , lrl0  4 .3 1 ,470 4 . 5  1 ,420 4 . 3  
54-55 855 3 .3 7 .5  1 ,073 4 .0 - 1 , 320 4 . 7  1 .0 1 ,464 4 .9 3 .0  I ,  120 3 . 6  1 , 1 70 3 . 7  1 , 320' 4 . 1  1 ,430 4 . 3  
56-57 984 3 .8  9 .2  791 2 .9  - 1 ,2 1 6  4 .3 1 .8 1 , 307 4 .4 3 .0  1 ,420 4 .6 1 ,090 3 .4 1 , 130 3 . 5  1 ,280 3 .9 
58-59 603 2 .4 13 . 3  894 3 . 3  5 . 3  795 2 .8  - 1 , 195 4 .0 4 .0 1 ,270 4 . 1  1 . 380  4 .3 1 ,060 3 . 3  1 , 100 3 . 3  

60-6 1 551 2 .2  1 1 .4 523 1 .9 13 .3 846 3.0 1 1 .8 812 2 . 7  12 .0 1 , 150 3 . 7  1 ,220 3 .1 1 , 320  4 . 1  1 ,020 3 . 1  
62-63 392 1 . 5  14 . 3  489 1 .8 5 .4  464 1 . 6  10.0 746 2 .5 10.0 710 2 .3 1 , 010 3 .2 1 ,070 3 . 3  1 , 160 3 . 5  
64-65 341 1 . 3  1 1 . 5  332 1 .2 48.0 463 1 .6 37 . 3  420 1 .4 30.0 670 2 .2 640 2 .0 910 2 .8 960 2 .9 
66-67 159 0.6 49. 5 301 1 . 1 25.0 239 o.8 75.9 291 1 . 0  30.0 290 0.9 4 70 1 . 5  450 1 .4 640 1 . 9 
68-69 8li 0.3 - 80 0.3 - 226 o.8 19.0 1 17 0 .6  20.0 zoo 0.6  zoo 0.6 330 1 .0 320 1 .0 
70+ 70 0.3  - 186 0. 7 - 126 0.4 - 183 0.6 - 140 0.4 160 0. 5 160 0.5 260 0.8 

U'*.-t Z6 0. 1 - 8 - - 0 - - 14 

!I The data for 1917-83 were olltltned fr• tile let fonel Researcll Cotlllc t l  ( 1973-84 ) .  Project ions were c1111puted by the c-tttee. 
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TABLB Dl 

D2 

D3 

D4 

APPENDIX D 
Miscellaneous Data 

Batimatea of the Total Population of the 
United States , by A9e Group , 1971-2081 

RIB/ADAMBA/HRSA Expenditures for Research 
Training Programs ,  1971-83 ($ millions) 

RRSA Training Expenditures as a Percentage 
of RIB/ADAMBA/BRSA Research Obligations , 
1971-83 ($ millions) 

Classifications of Fields 

232  

233 

234 

23 5 

236 
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2 33 

APPENDI X TABLE Dl Est imates ofa}he Total Popu l at i on of the Un i ted 
States ,  by Age Group , 19 7 1-2081_ 

Fiscal  
Age Group 

Ye ar 15- 19 Years 20-24 Years 25-29 Years 

1 9 7 1  19 , 333 17 , 202 13 , 736 
1972 1 9 , 789 18, 159 14 ,04 1 
1 9 73 20,296 18 , 1 5 3  15 , 240 
1974 2 0 , 7 19 18,5 21 1 5 ,786 
19 75 21 ,042 18 , 9 75 16 , 52 1  

19 76 21 ,285 1 9 ,52 7 1 7 ,280 
1 9 77 2 1 , 534 19 , 986 18 , 2 74 
1978 2 1 ,540 2 0 ,499 1 8 ,27 7 
1 9 79 2 1 ,49'6 20 , 946 18 , 683 
1980 2 1 ,402 2 1 ,29 7 1 9 , 178  

1981 2 1 , 12 3  2 1 ,605 19 , 763 
1982 2 0 ,433 21 ,938 2 0 , 1 7 3  
1 9 83 19 , 845 2 1 ,935 20, 769 
( Projected - Middl e Series)  

1 9 84  19 , 180 2 1 ,871  2 1 , 1 70 
1985 18 ,658 2 1 ,706 2 1 , 52 7  

1986 18 ,4 1 6 21 ,301 2 1 ,838 
1987 1 8 , 4 19 20 ,600 2 2 , 166 
1988 18 , 192 19 , 999 22 , 1 5 1  
1989 1 7 ,934 1 9 ,338 2 2 ,088 
1990 1 7 ,465 18 , 820 21 ,925 

1991 16 ,968 18 ,580 21 ,522 
1996 16 ,968 1 7 , 1 4 2  18 , 822 
2001 18,943 1 7 .  14 5 1 7 , 396 

. 2006 19 , 689 19 , 1 13 1 7 , 403 
201 1 1 9 , 1 14 1 9 ,85 7  1 9 ,362 

2016 18 , 1 3 3 . 19 , 2 85 20, 102 
202 1 1 7 ,958 18 ,308 1 9 , 53 3  
2026 18 ,481 18 , 13 5 18 , 562 
2031 1 8,948 1 8 ,654 1 8 ,389 
2036 18 , 863 19 , 120  18 , 906 

2041 1 8 ,465 1 9 ,035 1 9 ,370 
2046 18 , 205 18 , 640 19 , 2 86 
205 1  1 8 ,2 5 1  18,3 8 1  1 8 ,892 
2056 18 , 393 18 , 426 18 , 635 
206 1  1 8 ,377 1 8 ,568 1 8,681 

2066 18 , 1 7 7  18 , 552 18 , 822 
20 7 1  1 7 ,985 1 8 ,353 18 ,lK>6 
2076 1 7 ,926 18 , 162 18 , 608 
2081 1 7 , 940 18 , 103 18 , 4 18 

!!From the u . s .  Bureau of the Census ( 1 965-84 } .  I nc l udes armed forces 
oversea s .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

P e r s o n n e l  N e e d s  a n d  T r a i n i n g  f o r  B i o m e d i c a l  a n d  B e h a v i o r a l  R e s e a r c h :   1 9 8 5  R e p o r t
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 2 6 0
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APP£11JIIl TAa[ liZ IIH/AIWIIA/IIlSA hpelldt t-.s fOil' Rese.-cll Tntat .. Progr..s, 1 97 1 -83 ( S  •t 1 1 tons ) 

Tot1l ll!!lAIWIIAI•SA IJH!I 
Tntntng Tot11 

Totll -....t Fel lo.sllt(!! lrlftts � Fel lCMIIII!! 

F tsc1 1 CORst� Current 
Ye•r 1 912 I I 
197 1 1 78.6 1 7 1 . 5  
1972 1 78. 1 1 78. 1 
1 973 120.2 1 2 7 .2 
1974 1 79.2 207 . 9  
1 975 1 39 . 2  1 7 7 . 1 

1976 106. 7 141 .6 
1977 105 .4 149 .4 
1 978 108.6 165. 1 
1 979 100.4 166.2 
1 980  1 1 3 . 9  202 . 1  

1 98 1 1 04 . 5  202 .2 
1 982 83 . 9  1 73 . 6  
1983 87 .4 188.5 

' llllt. 
- -

- -

- -
- -

2 , 657 34 . 1  

2 , 107 27.9 
2 , 389  31 .2 
2 , 423 32 .8 
2 , 539 34 .9 
2 ,258 42 .4 

2,072 39.4 
1 ,997 34 . 3  
2 ,023 37. 7 

Current 
I Alit .  I ' llllt . 
- - 152 . 9  2 , 718 23. 8  
- - 1 57. 6 2 ,264 21 . 5  
- - 1 1 5.3  1 ,233 12 .2 
- - 1 86 . 5  2 ,267 30.6 

1 ,979 143 .0, 156.8 2,056 27.8 

1 ,570 1 1 3 . 7  122 .0 1 ,652 23 .2 
1 ,426 1 18 . 2  1 30 . 4  1 ,915 27.3 
1 ,551 1 32 .2 147.2 2,070 29 . 7  
1 ,466 1 31 .2  148.0 2 ,zoa 31 . 8 
1 , 118 159. 7 181 . 1  1 ,973 38.9 

1,560 162 . 8  180.4 1 , 752 35. 5  
1 ,465 1 39 . 2  155 .4 1 , 726 31 .2 
1 , 51 1  150.8 1 70.4 1 , 756 34 .4 

Tn tntng 61"1fttS 

' Alit . 

2 , 1 1 1  129. 1 
2 ,024 1 36 . 1  
1 ,696 103 . 1 
2 , 922 1 55 . 9  
1 , 739 129.0 

1 , JJ9 98 . 8  
1 ,200 103 . 1  
1 , 321 1 1 7. 4  
1 ,256 1 16 . 1 
1 ,505 142 .2 

1 , 359 1 44 . 9  
1 ,285 124 .2 
1 , 331 1 36.0 

!IFraa IIH ( 1966-84 , 1 184  ed t t tOR, p. 1 7 ) .  J•c 1 udes MUC HoiiOII's Undlrgrldu1te tntnees .  

MWitA �  

Tot11 Tr1 tntng � Fe1 1owsll tps 6r1nts 

Current 
I ' Alit . ' Alit .  

16. 7 n/1 n/1 n/1 n/1 
19.2 n/1 nl• n/1 .,. 
10.3 n/1 .. ,. .. , . n/1 ZO. I .. ,. nl• n/il n/1 
19. 7 5 70 6 . 1 232 1 3 . 6  

19.4 414 4 .6 2JO 1 4 . 8  
18.2 318 3 . 3  223 1 4 . 9 . 
16.9  231 2 . 3 221 1 4 . 6  
1 7 . 2  2 1 9  2 . 3  207 1 4 . 9 
zo.o 1 90  2 .8 2 1 0  1 7 .2 

zo.8 205 3 . 0  zoo 1 7 . 8  
1 7.2 1 5 1  2 . 1  180 1 5 . 0  
1 7. 1  1 55 2 . 3  1 80  14 . 8  

•SA1 Dtwtston o f  IIUrst!!l £1 

Tot11 ,,.,., ... !!!!!!!!.._ Feno.s��tu 6rllltS 

Current 
I ' Alit .  ' Alit. 

1 . 9  183 0.9 9 1 .0 
1 .3 146 0.6 9 0 . 7  
1 .6 136 0.6 10 1 . 0  
1 .3 1 15 0.6 9 0 . 7  
0.6 31 0.2 8 0.4 

0. 16 41 0.08 1 o.oa 
o.8 " 0.6 3 0.2 
1 .0 1 22 o.8 3 0.2 
1 .0 1 12 o.8 3 0.2 
0.99 95 0. 7 3 0 . 3  

0 . 99  ns 0.9 1 0. 1 
0.96 IZO 0.9 0 o.o 
0.96 1 1 2  0.9 0 o.o 

�IF tgures for 1971 -74 ....,.. ol»tltlled fraa MWitA ( 1978-81 , 1980 edttton, p. 33 ) ;  ftgures for 1975-83 were fraa spec: t 1 l  llbul •t tons prep1red 111111111 11 br AIWIM ,  Dff tce of tile Adlltatstntor. Includes MIIC Honors IJnclertrlduiite tn tnees .  

S/Fraa •SA, Dtw t s tOR of llurs t... F trr.fs fOil' 1911 -76 represent Spec t • l  llurse Resewcll Fel lowslltp illld lurse Sctenttst Tnlntng 6r111t Protr-· "r.e' 
for 1977-83 ....,.. o1»t1tned fraa •SA, l w t s tOR of llurs tnt. Autllor t tr for MSA rese1rcll tr1tntng progr..s tn the D I Y i s lon of lurs lng bepn tn FY 197 • 

!!IObtltned br •s tng tile IIIP1 t c t t  W Pr tce Def lltfJ/1' (U.S. lure• of tile Census--see Appendix Tlble 87 ) .  

N w .. 
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APPE ND I X  TABLE 03 'NRSA Train ing E xpend t tures as a Percentage of N I H/ADAMHA/HRSA Research Ob l tgat tons , 1 9 7 1 -83 ( $  •t l l tons )� 

F tscal 
Ye•r 

197 1  1972 
1 973 
1 974 1 975 

1 9 76 1 977 
1978 1979 
1 980 
1981  
1 982 1 983 

Total  N IH/AIWitA/HRSA 

Research Training I of 

I i Research 1 
960. 7 1 71 . 5  1 7 . 9  

1 , 1 73 . 8  178. 1 1 5 . 2  
1 ,205 . 6  127. 2 10.6 
I ,607 . 2  207 . 9  12 . 9  
1 ,679.4 1 1 7 .  I 10. 5 

1 , 854 . 2  1 4 1 . 6  7 . 6  
2 ,01 1 .2 148. 6 7.4 
2 ,244 . 9  1 64 . I 7 . 3  
2 ,61 3 . 9  165 . 2  6 . 3  
2 , 796 . 0  201 . 1  7 .2 

2 ,897. 8 201 .2  6.9  
2 , 959 .4 1 73 . 6  5 . 9  
3,297 . o  188. 5 5 . 7 

NIH� 

Research 
i 
842 . 7  

1 ,041 . I 
I ,081 .4 
1 ,44g , 3 
1 , 536 . 9  

1 , 678 . 2  
1 ,853 .4 
2 , 078. 6  
2 ,41 3 .0 
2 , 57g . 3  

2 ,686 .  I 
2 , 753 . 5  
3 , 058 . 8  

!/Research ob l t gat tons represent grants and contrac t s . 

�/fro. N I H  ( 1966-84 , 1 982-84 ed i t ions) . 

£/Fro. ADAfttA ( 1978-83, FY 1 980-83 ed i t  tons ) . 

Training I of 
i Research 1 

1 52 . 9  18 . 1  
157.6  1 5 . 1 
1 15 . 3 10 . 7 
1 86 . 5  12 . 9 
1 56 . 8  10 . 2  

1 22 .0 7 . 3  130.4 7 . 0  
14 7 .2 7 . 1  
148 . 0  6 . 1 
1 81 . 1  7 .0  

180 .4 6 . 7 
155.4  5.6 
1 70.4  5 . 6  

�/Ext racted fro. annual reports prov ided by HRSA, D l v t s ton o f  Nurs t ng .  

AIWttAf/ HRSA1 D iv i s ion of Nurs t!!SM 

Research Tra ining I of Research Tra tntng I of 

I i Research 1 I I Research 1 
1 16 . 0  16. 7 14 .4  2 .0 l .g 95 . 0  
1 30 . 3  1 9 . 2  14 . 7  2 .4 1 . 3 54 . 2  
121 . 7  10. 3  8 . 5  2 . 5  1 .6 64 .0 
1 55 . 3  20 . 1  12 . 9  2 . 6  1 .3 50.0 
1 39 .  I 1 g . 7 14 .2 3 .4 0 . 6  1 7 . 6  

1 73 .2 1 9 .4 1 1 . 2 2 . 8  0 . 16 5. 7 
1 52 .8 18.2  1 1 . 5 5 . 0  0 . 8  1 6 . 0  
1 61 .3  1 6 . 9  1 0 . 5  5 . 0  1 .0 20. 0 
1 96 . 0  1 7 . 2  8 . 8  4 . 9 1 .0 20.4 
21 1 . 7  20.0 9 .4  5 . 0  1 .0 20.0 

206 . 7 20 . 8 10 . 1 5 . 0  1 .0 20. 0  
202 . 5  1 7 .2 8. 5 3 .4 1 .0 29.4 
233 .2 1 7 .  I 7 . 3  5 . 0  1 .0 20. 0  

fiJ w Ul 
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APPENDIX TABLE D4 Clu&UicatJoas of Fields 

BIOMEDICAL SCIENCES 

Gam�/ Mtdktll Mil 
BiDiotical Sdlfltel 
•AD�aomy • Biocbemiauy 
•Biopbysics 
.MicrobioloiY 
·Pitbolo&Y 
·PblnDII:oloiY 
• PbysiolOI)' 

Mullidilcip� 
RldialioD, Noa&:liDical 
EllramolOI)' 

•Oeaecics 
•NIIIritioD 

HydrabioJoiY 
EcolosY •eeu BiolosY 

•ZooJ.oay 
BouDy 

• BiolOI)' NEC 
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APPENDIX £ 
Biotechnology Survey Questionnaire and Summary of Responses 

Dear C o l l eague :  

The Congress h as ask ed the Nat i on a l  Ac ademy o f  Sc i ences ( NAS ) to 
determi ne the n at i on • s  need for research personnel in the b i omed i c al  
and beh av i oral fi e l ds . As a member of the NAS 1 Commi ttee on Nat i on a l  
Needs for B i omed i c a l  and Beh av i or a l  Research Personne l , I am 
p art i c u l ar l y concerned th at there b e  an adeq uate n umber of peopl e  
tr a i ned i n  areas of the new b i otechnol ogy . 

I n  co l l aborat i on wi th the Amer i c an Soc i ety for Mi crob i o l o�y ( ASM ) , 
I am wr i t i ng to ask your as s i s t ance i n  c o l l ect i ng s ome i nformat i on on 
th i s  i s s ue .  You cou l d  h e l p u s  �reat l y  i n  our efforts to �et a prof i l e  
of current emp l oyment opportun i t i es and a sense of future demand i n  
b i otec h n o l ogy and r e l ated i n du s tr i e s by res pon d i n g  to the  three 
ques t i ons on the attached page . To be usefu l i n  our report to t h e  
C on 9res s ,  w e  need your an swer s as s oon as pos s i b l e . The tab u l ated 
data from the quest i on n a i re w i l l  be  pub l i shed . On l y  ASM and the NAS 
Commi ttee w i l l  h av e  access  to the i nd i v i du a l  responses . 

I f  you h ave add i t i on a l  comment s  or s ugges t i on s  th at you th i nk wou l d  
as s i st us , p l ease  i nc l ude th em  w i th your respon s e .  A s e l f- addres s ed 
enve l o pe i s  enc l os ed .  A l so ,  i f  you h ave any ques t i on s  concern i n g  the 
quest i onn a i re ,  don • t  hes i tate to c a l l me at ( 60 7 )  256-2364 . 

Wi th th ank s for your h e l p . 

Enc . 

Your s s i ncere l y ,  

Robert Bark er ,  P h . D . 
P rovost 
Corne l l  Un i vers i ty 
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CCJIIANY NAME AND AOORESS: 
SUMMARY OF RESULTS FROM 14 1 RESPONDI NG F I RMS 

PERSON CCJIILET I IG  TH I S FORM: 
Na.e : 
Pltone IIUIIIbel': 

For the purpose of th i s  quest lonn1 lre, Biotechnology ts defined IS the 
IPPI Ic•t lon of novel biological str1tegles ( rONA ,  cel l -fusion, .obl l lzed 
cel l s  or enz,.es) for blocha.lcll processing.  

1 .  I s your c011p1ny currently Involved tn 1ny 1spect of b lotechftology as def ined abovel Yes 1 4 1  No 27.  I f yes, please 
I nd icate the year st•rted tn b iotechnology, c011plete this  quest tonn1lre ,  and return In thilielf-.airessed enveloped. 
Ye.r biotechnology act ivit ies st1rted • If not , lndtc1te lbove .ad return the unc011pleted fo�. 

2 .  Ple•se check 1 1 1  1re1s of biotechnology appl lc1t lon In Mhlch your COIIplny Is  Involved: 

a) 48 f tne cha.ICIIS e) 27 bla.ass conversion I )  1 8  pol lut ion control 

PLEASE IIICLUII( ANY 
CCIKNTS 011 REVERSE 

b )  � bulk cha.tc1ls 
c) bir ph•r���ceutlcals 
d)  ,-r .n tMI 1gr lcu lture 

f )  -,ar- huaan di agnost ics 
g)  ,.- pl .nt �grlcul ture 
h) -r •tner1l leaching & •lnlng 

· J )  -,u- enh�nced ot l recovery 
k )  4r other; spec ify ----------

3 .  ( 1 )  Check I f  you are 
exper i enc i n g  per -
sonne l shor t ages 

. In any of these 

Sj!ec h 1 t  les 
a) recomb inan t DNA/110 l ecu 1 ar genet i c s a 
o J nynr t domas tmonoc I on a t ant UlOCI 1 est 1 11111uno l ogy n 
C J  ce 1 1  cu l t ure c 
Cl ce l l fUS I On d 
e an ima l reprodu c t tont�rJo . tr ansp l an t�t l on e 
r c 1 a s s 1 c a 1  genetics f 
g .9_ene S_1n!!l_eS! s g n enzyme l ogy/ 1111110b1 1 1 led sys tetlls h 
1 mlcron l o l ogy, genera l I 
1� 1Mu5tr 1al  11ncroo 1 o 1 ogy_  J 
It D l oprocess engtneer tng k 
I ana 1yt1 c a 1  n t ocnem t s try I 

Ill n t ocnem t s try ,  general Ill 
n c e l l b to 1o��s1o l ogy n 
0 pl ant  1110 1 ecu 1 ar b i o l ogy 0 
p p l ant b l o l ogytpnys t o l ogy p '! P11armaco 1 ogy q 
r tox t cology r 
5 pnys 1o 1 ogy s 
t other b iotechno l ogy spec i a l t i es t 

t specn y J 
u n K nown 

spec t a l t l e s  
Ph.D . MS BS Tot a l  

26 12 n lf'J 
lb b 1 0  'll 
lU b 1 0  Zb 

] I .q 8 
J I 1 � 
I u I H 
J_ l l I 

1 1  5 ') l l  
8 I 4 1 3  

I J  l u 1 '3  
ll 1 4  ' 43 

II I 4 1 / 

9 8 I XII 5 1 2 !I 10 3 l 16 
� I J 1 3  
3 0 I 4 

} 0 0 J 
J 0 1 4 

1 8  1 2  8 38 

( 2 ) No . s c i ent i s ts 
c urren t l y  on 
s taff  ( l i s t  each 
emp l oyee on l y  once ) .  
Ph . D .  

a 4b'l 
b l BZ 
c I I U 
d I I  
e ltl 
' '3U 
g 4U 
n. I l l 
1 l Jb 
J b ')  
It IUO 
1 l l8 

m lUb 
n 98 
0 43 
p �q 
q b /  
r I I  
5 1 :»  
t 1 4 4 

:J� 

MS 

l')'J 
91 
�.q 

9 
4 

IU 
I'J 
50 
ll 
Jj 
u 
:» I  

I l l  
2 1  
1 9  
1 �  
l tl  
J ll  

II 
65 
£1! 

BS Tot a l  

]]1 1JD61 
Zb� � ]8 
l ib J4U 

zu 4U  
lU 4l 
J:J 9� 
lb I J'l 
99 _?61 

I ll J8U 
ll . 1 /U 

143 J Z I  
l l l  J'J I 

tHl 
_ I)H� 88 201 

3� 9 / 

I 'J  'Jl 
'J J  1 88  

1 75 288 
1 0  3 1  

1 9 9  408 
ttl I O :J  

(3 }  E x pec ted No . 
of sc i en t i s t s  
to be h i red I n  
nex t  1 8  110n t h s  
Ph . D .  MS BS Tot a l  

a J21 
_ 57 ]9 l'l l 

b .  6� ]';I '!10 194 
c I !I I U J I �"' 
d .  z 1 4 1 
e J I J I 

f 4 5 6 1 '3  
g I I  8 1 4  JJ_ h 16 ?1 lb IJ 
1 Zb 8 JU 64 
J l tl  I t  1 8  4 8  
II: Zl Z9 JO 8b 
I zu 1 �  l l  5fi 

m 4 11 _ 
Jl ')tl I JII 

n 20 9 1 8  47 
0 1 8  7 1 5  _10 
p l b  J 8 21 
q lU 9 JU �9 
r 8 1 ]] 4(' 
s 7 0 � 1 ('  
t 4 1  1 9  6 3  1 2 3  

0 0 b IH 

( 4 )  F o r  vacant pos i t i on s ,  do 
you expect to: 
H i re I H i re I Retr a i n  
from fra. current 
I ndus t ry Acadea f a  ,ftaff (Check app He • boxes 

a _66 _ 54 6 
J) 2 1  ]8 I 
c 1 '3  Z J  l 
d I � 1 
e l b u 
r I H I 
g 8 I I  I 
n l b  _lu_ 4 
1 1 8  1 9  I 
J I 'J  I J  I 
IC 21 Zl 4 
I I J  I U  J 
• l l  J I l 
n 4 1 1  1 
0 4 8 0 
p 5 I U  I 
q I () I 
r ') II u 

5 l b u 

t 20 25 4 
I u 

� 
l 
� 

o t a l  

1 1 6  
ll 
4U 

7 
tl 

16 
lU 
40 
38 
J,J_ �l 
lb 
')'I 
16 
ll 
Ill 
14  
I I  

8 
4 g  

l 
I U I I\L  IHtj til tl'l [J:l'l l , lbb I ,Ubl , bUb 'l , 'JJ9 �l� [ 294 590 [1 ,409 zoo JJZ 40 _!)�_ 
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APPENDIX F 
Summary of Public Meeting, May 1 0, 1 984 

The committee held a public meeting on May 1 0 , 1984 to receive 
comments from the scientific community on issues discussed in the 
1983 report . Fifteen witneaaea presented atatements . Their names 
and those of the organi zations they represented are listed below in 
order of appearance a 

Speaker 

1 .  Elizabeth Short 

2 .  Stanley Hazen 

3 . Emanuel Donchin 

4 .  Michael Pallak 

s. Robert carson 

6.  Myron Genel 

7.  William McGivney 

e.  Barbara Redman 

9. Gerald D .  Shockman 

10. David Rabin 

11. Gordon Kaye 

12 . George Bohrnstedt 

13 . Matthew J.  Freund 
Donald w. Light 

14 .  William Jolly 

15.  John Marshall 

and 

Organi zation 

Assoc iation of Amer ican 
Med ical Colleges 

Amer ican Assoc iation 
for Dental Research 

Federation of Behavioral , 
Psycholog ical and 
Cognitive Sciences 

Amer ican Psycholog ical 
Association 

Council of Graduate 
Departments of 
Psychology 

Association of Program 
Directors ,  General 
Clinical Research Centers 

American Medical 
Association 

American Association of 
Colleges of Nuraing 

American Soc iety for 
Microbiology 

Association of Teachers of 
Preventive Medicine 

Association of Anatomy 
Chairmen 

Professor and Chairman of 
Sociology , 
Indiana University 

Amer ican Association of 
Colleges of Osteopathic 
Medicine 

Amer ican Inatitute of 
B iological Sciences 

National Center for Health 
Services Research 

Summar ies of each presentation are provided below. The complete 
statement of each speaker is available upon request to the committee . 
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Elizabeth Short , M.D.  

1.  The appropriatenesa of a market model for estimating demand 
for researchers require• no j ustification. It is regrettable , 
however , that personnel requirements cannot be defined 
realistically to reflect revolutionary opportunities in 
biomed ical science . 

2 .  The market for basic scientists i n  clinical departments of 
medical schools ahould continue to be monitored closely by the 
CCIIIIIIlittee . 

3 .  NIH-suppor ted post M. D. trainees/fellows who have not sought 
faculty positions may be involved in formal clinical trials , 
and hence , may not have been lost to research. This may 
account in par t  for the consistent increase of 
physician-researchers repor ted by AMA since 1975.  

4 .  I t  will become more difficult to proj ect practice income in 
medical schools , owing to the uncertain impact of the 
DRG-based prospective pr ic ing system and its extension to 
non�edicare beneficiar iea . 

5 .  I n  estimating needs for trainees i n  the clinical sciences , why 
not , aa a paramete r ,  substitute for the 35 percent of M. D .  
faculty accessions who have had postdoctoral research training 
the 63 percent of M.D . faculty shown by the Faculty Roster to 
be doing at least some ( 1 0  percent or more of professional 
time) reaearch? 

6 .  The camaittee ' •  suggestion• for monitoring the clinical 
inveatigator pool ,  • • •  i . e .  eatablishment of a computer i zed 
roster • • • seem worthwhile . 

1. The uae of a 2-year poatdoctoral research training period for 
physicians-scientists in estimating the recommended number of 
clinical sciences trainees should be reexamined for the 1985 
Report.  The increasing sophistication of biomedical research 
would seem to demand a longer apprenticeship. 

S tanley Hazen , D . D . S .  

D r .  Hazen lauded the camaittee ' s  current concern with training 
needa in dental reaearch. He urged that special consideration be 
g iven to the following issues z 

1 .  Extension of elig ibility to dental schools to participate in 
the MST program. 

2 . Increase of stipends for dental and medical trainees in 
shor t-term research training (T-35)  prog rams .  
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3 .  Permitting dental students to spread 3-montb short-term 
research training over an entire academic year . 

4 .  Establishment of a 5-year training program to produce 
dentist-scientists . 

Emanuel Doncbin, Ph. D .  

1 .  The committee ' s  recommendation that the erosion o f  predoctoral 
training be halted was strongly endorsed . 

2 .  The Federation hoped that the committee , i n  the development of 
future recommendations , would extend the interpretation of its 
charge beyond a market analys is of the availability of jobs . 
Tbat · empbasia consecrates the status quo , and it  provides a 
poor guide for planning an educational enterpr ise whose time 
constant is measured in decades.  

3 .  The committee was asked to undertake a close examination of 
alternate data bases , with spec ific emphasis on disaggregating 
data in order to determine the state of affairs in different 
disciplines and across different classes of institutions . 
With respect to levels of quality ,  be noted that the data on 
band agg regate the statistics for all Ph. D . -g ranting 
institutions , whereas the bulk of active researchers in the 
behavioral sciences have been trained in a relatively small 
number of institutions . 

4 . The committee should consider the consequences of ita 
recommendations as a critical aspect of its work .  Response by 
NIB/ADAMBA to the recommendations abould be carefully 
monitored . In addition , the agencies , the public , and 
Cong ress should be alerted to dangerous trends that may occur 
as the unintended results of a rig id and inadequately funded 
implementation of its reports . The Federation pledges its 
readiness to cooperate in assessing the impact of var ious 
training support policies. 

Michael s. Pallak ,  Ph . D .  

1 .  The Association believes that the committee ' s  charge includes 
a responsibility to inform Cong ress explicitly regarding the 
implications for research training inherent in levels of 
funding below those needed to impleMnt NAB recoDDendations. 

2 .  Some seven months after release of the 1983 repor t ,  the 
agencies appear to have taken no steps in the direction of 
making available the 650 predoctoral and 540 postdoctoral 
awards recommended by the committee in the behavioral sciences 
field .  
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3 . Tbe estimated number of predoctoral awards available for 1983 
was 475,  which is far short of the actual number in 1 981 ( 6 3 9) 
and the number recommended for 1 987 ( 650) . The 475 awards , 
however , include about 100  awards to undergraduate students , 
which should not be equated with support for predoctoral 
research training in behavioral sciences . The committee 
should request that agency data on predoctoral awards be 
broken down by graduate and underg raduate categor ies . 

4 . It was suggested that postdoctoral data provided to the 
committee by NIB/ADAMBA be arrayed by leng th of award . An 
undetermined number of the postdoctoral awardees in 1983 were 
short-term tra·inees • • •  i . e . , support for a per iod of three 
months . 

5 .  Except for the foregoing concerns about implementation , the 
Association fully supports the committee ' s 1 983 
recommendations . 

Robert carson , Ph. D .  

D r .  carson lauded the committee ' s  recommendation for a return to 
the 1 9 81  level of predoctoral trainees . Be suggested the following : 

1 .  Against the certainty o f  insufficient funds to achieve NAS 
target figures , the committee nevertheless should set a 
pr iority on an immediate increase in predoctoral awards . 

2 .  Tbe council disparages the committee ' s reliance on market 
analysis. Preferably , the committee should attempt to assess 
peraonnel needs necessary to exploit knowledge gains in areas 
that will be important in the future . 

3 .  Tbere i s  justification for considering psychology separately 
from other behavioral science disc iplines in the committee ' s  
analyses and recommendations . 

4 .  Incentives should be provided for Ph . D . s to pursue medical 
training through a prog ram similar to that of the new 
Physician Scientist Award . Provision of clinical training for 
Ph. D . s  with backg rounds in behavioral science also mer its 
consideration . 

5 .  Regardless of  changes in  the number of underg raduate 
psychology majors,  enrollment in psychology courses rema ins 
constant . Moreover , the reported decline in majora can be 
a.cr ibed to the choice of a date for baseline . For example , 
psychology majora were at an all-time high dur ing the early to 
mid-7 0s ,  owing to •an excessively romantici zed humanism• in 
that era . 
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Myron Genel , M.D.  

1 .  The committee should pay particular attention to the unique 
problems and patterns of research and training that pertain to 
•true• clinical research • • • •  i . e . , f irst two categor ies in the 
Landau typology . 

2 .  The committee ' s  recommendations should be interpreted with an 
awareness that the NIB-IMPAC classification of research with 
human subjects does not distinguish the subset involving a 
significant •hands on• physician-subject interaction. 

3 . The CUca study in the October 1 983 issue of Clinical Research , 
wh ich deals with difficulties in obtaining grant support for 
human subjects research underscores the need for more r igorous 
training of young physicians embark ing upon a research 
career . The GCRC ' s  Clinical Associate Physician program was 
descr ibed as response to that need . 

4 .  Also needed are more innovative approaches to research 
training . For example , prog rams should incorporate a core 
curr iculum in experimental design,  data analysis , ca.puter 
science , and bas ic laboratory methods applicable to human 
subjects studies of almost any k ind and subspecialty interest. 

s. Also meriting attention in this connection is a new training 
program at Yale , which is funded by NIADDK and NICHBD . The 
committee should also monitor the pilot prog rams at the 
University of Michigan ' s  School of of Public Health and the 
Mayo �aduate. SChool of Medicine . 

6.  the Association will be pleased to share with the committee 
the conclusions and recommendations emerg ing from its November 
1984 conference on training and sustaining clinical 
investigators.  Among the participants will be D r .  William N.  
Kelley and Dr . James B .  Wyngaarden. 

William McGivney, Ph. D .  

Representing the Amer ican Medical Association, Mr . McG ivney 
extolled the 1 983 Report .  He expressed agreement with the 
recommendations for the basic biomed ical and clinical sciences fields , 
including the committee ' s  observations on employment of bioscientist& 
in the nonacademic aectors. Be stressed the role of adequate and 
long-range federal support as a means of influencing the selection of 
biomedical research career paths by young sc ientists .  

Barbara Redman, Ph.D.  

1 .  Commends the committee for a comprehensive and useful report.  

2 .  Only a tiny proportion of  national expenditures for biomedical 
research and training is ded icated to research on nursing 
problems. 
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3 .  Nursing research deals with sleep disruption , pain reduction , 
and atresa management among other things ,  and has produced 
findings that have improved patient care while effecting 
signif icant saving s.  

4 .  HOspital acquired infections are a substantial health 
problem. Infection control practitioners ( 75 percent of whom 
are nuraea) were proven effective in decreasing the occurence 
of these infections in a recent study . 

5 .  Support for nursing doctoral education ia cruc ial to nurs ing 
research. A recent study showed an unmet need for 1 , 623 
doctorally prepared nurse faculty . 

6 . The number of NRSA fellowships in nursing research should be 
increased to 500 per year , the number of traineeships for 
graduate nursing students should be increased , and grants for 
nursing research should be increased to a comparable level 
with other types of research. 

Gerald D. Shockaan , Ph . D .  

1 .  Demand data from the survey of the biotechnology industry , 
cosponsored by the IOM committee and the Congressional Off ice 
of TeChnology Aaaeaament , taken together with NSF data on 
manpower supply , demonstrate a •current shortage of certain 
types of biomedical ac ientiata . •  The aaae data also j ustify 
concern that the shortage will worsen , unleaa remedial steps 
are quickly taken. 

2 .  I n  addition to microbiology/immunology , similar market forces 
relevant to the new biotechnology are observable in several 
other biomedical science disciplines • • •  , i . e . , cell biology , 
genet ics , biochemistry . 

3 .  The shortages foreshadow harm . to research and g raduate 
education in the biomedical sciences , and will ultimately 
erode the o . s . position in international biotechnology 
competition. The quality and quantity of faculty required to 
train a competent work force are points of particular 
vulnerability .  

4 .  Aside from increases i n  trainees/fellows a t  the predoctoral 
and postdoctoral levels , a major push ia called for to enhance 
the prestige and rewards of academic employment in these 
fields . Competition for the beat minds ia not only with the 
medical acboola , but increasingly with industry . 

5. Anecdotal •data• auggeat that the anticipated demand for 
appropr iate B . S .  and M . S .  degree holders already equals or 
exceeds that for Ph . D . s in microbiology/immunology and related 
areas . The lure of hig her salary in industry may be drawing 
off candidates for doctoral training , including aome who have 
completed one or more years of g raduate study . 

Copyright © National Academy of Sciences. All rights reserved.

Personnel Needs and Training for Biomedical and Behavioral Research:  1985 Report
http://www.nap.edu/catalog.php?record_id=19260

http://www.nap.edu/catalog.php?record_id=19260


246 

David L.  Rabin, M.D. 

Dr.  Rabin appeared on behalf of the Association of Teachers of 
Preventive Medicine , an organization of 700 M. D .  and Ph. D .  faculty in 
schools of medicine and public health. Tbe Association is concerned 
with quantity and quality of peraonnel trained for prevention 
practice , as well as prevention and public health research, 
biostatistics , epidemiology , environmental health, and behavioral 
sciences.  Be alluded to the shortages of clinical prevention 
specialists that were projected by GMENAC and to the essentiality of 
federal support for residency programs . On the basis of data from the 
National Health Service of Scotland , be pointed to a need for e, ooo 
med ically trained epidemiolog ists , as against a current supply of 
1 , 000 epidemiolog ists , less than half of whom are medically trained . 
While the need for biostatistic ians and epidemiolog ists has been 
recogni zed in previous reports of the committee , training support 
continues to be inadequate . Be recommended that a national study be 
undertaken to define clinical and research needs to attain prevention 
goals .  The results of such a study would facilitate the committee ' s  
setting pr ior ities for research training . 

Gordon Kaye , Ph . D. 

Dr.  Kaye descr ibed a continuing shortfall of personnel to fill 
faculty positions in departments of anatomy . Be cited data since 
1973 ,  der ived largely from the Assoc iation ' s  biennial manpower survey , 
on the dispar ity between •job seekers•  and • available positions . •  For 
the rema inder of his presentation, he made the following observations . 

1 . Onerous teaching demands .. ke it difficult for established 
faculty to keep up to date on research developments and to 
attract external funds. At the same time , it is  diff icult to 
f ind faculty candidates proficient in cell and molecular 
biology , wbo can also teach any of the subjects traditionally 
taught in anatomy departments . 

2 .  I n  a related vein , teaching for anatomy faculty i n  medical 
schools is no longer restr icted to the f irst year , but now 
includes electives in the lrd and 4th years.  Also , the 
development of CAT and NMR scanning , ultraaonic lithotomy, 
etc . , have .. de teaching in anatomy essential for house staff 
and clinical faculty . 

3 .  In addition to categor ical-predoctoral and postdoctoral­
training grants , there is need for advanced postdoctoral 
support to per�it middle-level faculty to renew the ir 
technical armamentar ium. A similar support prog ram should be 
instituted to re-attract individuals , such as women with 
Ph. D . s ,  who have left academic employment. 
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4 . Funds should be made available for underwriting a year of full­
time research training as part of the residency , rather than 
merely cutting the number of residency positions in response 
to changes in the f inanc ing of hospital care . The presence of 
such trainees in basic .cience departments could notably 
improve the likelihood of their participation in research, but 
also would enhance the scope of research in these departments. 

George w .  Bohrnatedt , Ph . D .  

1 .  My concern i s  that continued cutbacks being made in what are 
called • teaching coats• associated with training are beg ining 
to have a ser ious negative effect on our ability to do quality 
research training . In the past f ive years , the allowance for 
teaching costs on my training grant has declined from $ 3 0 , 000 
to $1 0 , 000 per year , with no reduct ion in number of fellows 
and faculty participating in the prog ram . 

2 .  The term • teaching funds• i s  somewhat of a misnomer.  These 
funds are used pr imar ily for research needs of the trainees , 
e . g . , the purchase of computer time , data entry· coats , 
manuacr ipt preparation , travel expenses for consultants , etc .  

3 .  Sponsor ing agencies should be advised that the reduction of 
these funds is likely to have an effect on the quality of 
research training we are all trying to provide . I believe we 
should return to a model that allows the applicant to provide 
and j ustify a teaching budget that is commensurate with a 
g iven research training prog r am ' s needs. 

Matthew Freund , Ph. D .  

D r .  Freund spoke for the Amer ican Association o f  Colleges of 
Osteopathic Medicine .  The 15 member-schools were the locus in 1982 
for research totalling $9 million in support ( including $6 million in 
federal funds) . In addition , two D . O . /Ph. D .  training prog rams and two 
student summer research fellowship prog rams are currently active . He 
recommended that the committee ' s data base be extended to include 
information relevant to osteopathic medical schoools , and that 
representatives from their facult ies and administration be considered 
for future committee and Panel appointments . 

Donald W. Light , Ph. D .  

1 .  The committee ' s  projections should transcend the marketplace 
constraints , particularly with respect to training personnel 
for health services research.  For that f ield , 2 percent of 
recommended traineeahip/fellowship awards could more 
reasonably approximate 7 percent. 

2 .  I t  is important through NRSA to encourage the training of 
researchers with more applied interests in the clinical and 
behavioral sciences ( underlining supplied) . 
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3 . The acope of behavioral acience should extend beyond 
psychology , and the training of behavor ial scientists should 
in aany cases take place directly in departments of the 
pr imary care specialties . 

4 . Post-Ph.D.  training should increasingly be baaed on research 
which involves collaboration with clinicians. 

s. In line with trends descr ibed in chapter 2 , some 12 Ph . D .  
researchers have been • seeded• i n  all the major clinical 
departments of his institution. 

William Jolly,  Ph. D .  

1 .  Inasmuch as underg raduate deg rees and graduate enrollment in 
the biomedical sciences are declining , recruitment of 
predoctoral trainees should be stepped up , while maintaining 
current levels of NRSA postdoctoral support .  

2 .  The persistently low unemployment rate for Ph . D .  biomedical 
scientists should be regarded as an indication of continuing 
demand , despite market shifts between the academic and 
industr ial sectors and among specialties within the two 
sectors .  

3 .  Manpower shortages i n  bioproceas eng ineering are likely to 
have an important influence on the future development ,  
commerc ialization , and adoption of biotechnology . 

4 .  In light of the glamour o f  biotechnology , special efforts will 
be needed to avert shortages in other biomedical science areas. 

s. Overall biomedical Ph. D .  production will continue to be 
closely tied to federal research support levels. 

John Marshall , Ph .D .  

1 .  The decline in grant support available from the National 
Center for Health Services Research is not indicative of a 
decline in the needs for health services research. The 
stagger ing growth in the nation' s health costa generates a 
need for conceptual models , technology assessment , innovative 
.. tbodology , and strateg ic data collection. 

2 .  The capacity of the health services community to devise 
effective ways to assess technology , not only clinically , but 
in terms of coats and relative benefits is in a primitive 
state . Where will we f ind the young investigator with 
apporpriate skills? 
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3 .  We are hopeful that the NCHSR will once again be able to 
sponsor centers of health services research with the aim of 
br ing ing together multidisciplinary sk ills and encourag ing new 
approaches to policy-relevan� a�eas like technology assessment .  

4 . The NCRSR has endeavored to maintain ita dissertation g rant 
program and expects to continue to fund at least 20 g rants per 
year. 

5 .  Bard data on health services research personnel are probably 
among the moat difficult to obtain in the health sector . The 
formation of the Association for Health Services Research 
provides a focal point for collection of such data. 
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