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September 30, 197A

The Honorable Joseph Califano
Secretary of Health, Education, and Welfare
Washington, D.C. 20201

My dear Mr. Secretary:

It is a plearure to present to the Department of Health, Education,
and Welfare for '_ransmittal to the Congress, the 1978 report of the
Commtttne on a Study of National Needs for Biomedical and Behavior&
Resch Personnel. This is the fourth annual report in the continuing
study LAdertaken by the National Research Council_ pursuant to Title I of
the National Research Act of 1974 (PL 93-348). The work has been
supported under Contract NO1 OD 5 2109 with the National Institutes of
Health.

The Act states (Section 473(a)) that the purposes of the study are
to: "(1) establish (A) the Nation's overall need for biomedical and
behavioral research personnel, (B) the subject areas in which such
personnel are needed and the number of such personnel needed in each
such area, and (C) the kinds any extent cif training which should be
provided such personnel; (2) assess (A) current training programs
available for the training of biomedical and behavioral research
personnel which are conducted under this Act at or through institutes
under the National Institutes of Health and the Alcohol, Drug Abuse, and
Mental Health Administration, and (B) other current training programs
'mailable for the training of such personnel; (3) identify the kinds of
researdh positions available to and held by individuals completing such
programs; (4) detarmine, to the extent feasible, whether the programs
referred to in clause (B) of paragraph (2) would ie adequate to meet the
used: established undar paragraph (1) if the programs referred to in
clause (A) of paragraph (2) were terminated; and (5) determine what
modifications in the programs referred to in paragraph (2) are required
to meet the needs established under paragraph (1)."



Since the submission of the 1977 report, the Committee has made
substantial progress in responding to the goals of the Act. Through the
conduct of recent:. surveys, it has significantly expanded the data on
thich estimates of labor market conditions and planning needs are based.
In addition, the Committee bas, as it was aekRd to do, addressed
training needs in the areas of health services, research and nursing
research. In the year ahead, the Committee will seek further
improvement in its ability to assist HEW and the Congress in meeting the
Nation's training needs.

We hope the preset report will be helpful and shall be glad to
liscuss it with you anu your s.a:f.

Philip Handler
President

Enclosure



PREFACE

This is. the fourth annual report prepared by the Committee on a
Study of National Needs for Biomedical and Behavioral Research
Personnel. This continuing study was initiated in 1975 following
the passage of Public Law 93-348, The National Re,-rch Service
Award (NRSA) Act of 1974. The Health Research and Beale, Serv-
ices Amendments of 1976 broadened the authority of the Act to
include nursing research training (ApI,endix A).

In its reports the Committee has focused on its legislative
charge to assess the role of and need for federal training
programs in the biomedical and behavioral sciences. Over the
years the Committee has sought to identify and rm.:,:lyze: 1) the
evolution of federal support programs and the changing conditions
underlying this support; 2) the nature of the dynamic system
linking training and employment in health-related research; 3)
the definition of areas and fields of training need; 4' the
problem of involving women and minority scientists in health
research; and 5) administrative problems of realizing training
objectives.

mo inform itself about these issues, the Committee has en-
gaged in a variety of activities. It has: 1) conducted surveys
of individual scientists and departments to gather primary source
information about current training and employment conditions; 2)
developed a statistical model for projecting employment demand;
3) made site visits to recipientt of federal training grants and
to professional societies; 4) reviewed data and discussed issues
with personnel from federal agencies concerning administrative
practice; 5) convened conferences and meetings to address train-
ing and employment problems in particular fields; 6) invited the
research community and the public at large to express views and
give evidence at public hearings; and 7) monitored other studies,
both within and outside the National Research Council (NRC),
relevant to the Comm'Atee's interests.

In its previous reports (1975, 1976, and 197/), the Committee
discussed in some cepth the various issues and factors related t'
predoctoral and po3tdoctoral research training in the basic bio-
medical, behaviora., and clinical sciences and the disciplines
related to health services research. In the 1977 report, in
addition to making specific recommendations about the number of
fellowship and traineeship awards that the federal agencies
should provide during FY 1979-81, the Committee made a number of
recommendations about the administrative policies of the NRSA
program. The reader is referred to "Synopsis of Previous Re-
ports" (Chapter 1) and to its previous reports for that back-
ground information.

Subsequent to the distribution of each of its 1976 and 1977
reports, the Committee conducted well-publicized all-day public
hearings on these issues. With this base of public knowledge and
understanding, the Committee this year reports its specific



re:ommendations for FY 1980 and its recommended target goals for
FY 1981 and 1982. These target goals will be reevaluated in the
Committee's next report.

Of specific interest in this year's report are: 1) the
results of surveys of the chairpersons of 1,324 basic biomedical
science departments and 474 behavioral science departments in
Ph.D.-granting institutions; 2) some changes in the models that
the Committee has used to project future demand for doctorate-
level faculty in the basic biomedical, clinical, and behavioral
areas; 3) discussion of the special circumstances of the D.D.S.
and D.V.M. holders in relation to supply and demand for training
in the clinical sciences area; 4) an analysis of the work activ-
ities of nonclinical behavioral scientists in academic and in
nonacademic settings; 5) the identification of a limited number
of specific fields within the basic biomedical, behavioral, and
clinical areas that warrant special attention; 6) the results of
on-site interviews with deans and faculty of schools of nursing
that either have or expect soon to begin doctoral level research
training programs. With regard to the recruitment, graduate
research training, and employment of minority group members and
women in the biomedical and behavioral sciences, the Committee
notes that at both of its public hearings these subjects at-
tracted considerelle attention. Although special studies of
these topics could not be carried out in time for this report,
the Committee is planning a survey of issues in graduate training
in conjunction with the NRC's Committee on the Education and
Employment of Minority-Group Members in Science. Similarly, the
Committee locks forward to a collaborative effort with the
Council's Committee on the Education and Employment of Wcmen in
Science and Engineering. In each instance the Committee believes
that its work will benefit from the special expertise brought to
these issues by the collaborating groups. Of particular interest
to the Committee, although not limited to women and minorities,
is the issue of midcareer training. This topic is discussed in a
separate section in Chapter 1.

The Committee'cl annual report for 1978 consists of one intro-
ductory, overview chapter and five chapters devoted to the vari-
DUS areas of research training.

Chapter 1 provides a statement of the objectives for this
year's report, a synopsis of previous Committee reports, dis-
cusses the quality of the research training enterprise, recog-
ni7es the continuing issue of training needs of women and of
midcareer training, sets forth one recommendation of a general
nature, and gives the numerical recommendations of the Committee
for federal support in each area of research training for fiscal
years 1980-82. Addenda to this chapter also contain a summary of
the Committee's 1978 public hearing and a description of this
year's activities and other relevant studies.

Chapters 2 through 6 consider the pertinent issues and the
Committee's recommendations for the basic biomedical sciences
(Chapter 2), behavioral sciences (Chapter 3), clinical sciences

vi



(Chapter 4), health services research (Chapter 5), and nursing
research (Chapter 6).

Finally, the Committee notes 'chat all of the issues discussed
in last year's report relative to the policies and administration
of the NRSA program have been addressed by the responsible agen-
cies, by Congress, or, in some instances, by both. These issues
were: 1) the 3-year limitation ^n awards and the criteria for
waiver of limitation; 2) payback provisions and waiver of the
payback requirement; 3) stipend levels as these are affected by
taxation and the increasing cost of living; 4) multidiscipli-
nary training grants; and 5) announcement fields. The first
three po1nts have been the focus of both executive ayency and
ccngressional scrutiny and action, the results of which are
embodied in the pending renewal legislation. The latter _wo
points have been explored in depth by representatives of the
Committee and its advisory panels in discussions with senior
officials of the Alcohol, Drug Abuse and Mental Health Adminis-
tration (ADAMHA) and the National Institutes cf Health (NIH), who
now are reviewinq these matters.

In view of thesc developments, the Committee has concluded
not to reiterate this year its earlier recommendation :; involving
these issues.

Of speci.11 interest to the Committee is the plan recently
announced by the Secrecary, Department of Health, Education, and
Welfare (DREW), for the Department to develop a new multiyear
health research policy that, in addition to placing greater em-
phasis on basic research, will help to '.3ring an important measure
of stability to the research enterprise. The Committee has loted
in each of its reports that the level of federal support for bio-
medical and behavioral research is the single largest determinant
o: the need for research personnel in these areas. The work of
th- Committee will be facilitated should such a national health
research plan be developed and implemented.

As Congress continues both to extent' the NRSA program in time
and to broL.den its coverage, continued coop ration tetween
federal agencies and the Committee will prcvide Congress and the
public at large assurance that both the conduct of the program
and its oversight will proceed in a healthy and constructive
fashion.

Henry W. Riecken, Ph.D.
Chairman

James B. Wyngaarden, M.D.
Vice Chairman
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Development (NIH)
NIDA National Institute on Drug Muse (ADAMHA)
NIDR National Institute of Dental Research (NIH)
NIEHS National Institute of Environmental Health Sciences

(NIH)
NIGMS National Institute of General Med:.cal Sciences (NIH)
NIH National Institutes of Health
NIMH National Institute of Mental Health (ADAMHA)
NLM National Library of Medicine (NIH)
NRC National Research Council
NRSA National Research Service Award
NSF National Science Foundation
OSTP Office of Science and Technology Policy
PBB Polybrominated Biphenyls
PHS Public Health Service
R and D Research and Development
SREB Southern Regional Education Board
VA Veterans Administration
WCHEW Western Council for Higher Education for Nursing
WICHE Western Interstate Commission on Higher Education



GLOSSAP'L

Area--One of the five broad areas of training designated by the
Committee as being within the purview of this study: (1) basic
biomedical sciences, (2) behavioral sciences, (3)
sciences, (4) health services research, and (5) nursing research
(cf. Field). The fields comprising the basic biomedical,
b-haviEti7a, and clinical sciences may be found in Appendix D3.
See Chapter 5, Table 5.1, for a listing of fields in health
services research. See Chapter 6, p. 1, for a definition of
nursing research.

Award--Ir. the present and previous Committee reports this term
res to the granting of a fellowship to an individual or, in
the case of a training grant, to a training position made
available on the grant. It is usual in the latter case for a
single training grant to provide for several training positions.

Center--National Center for Health Services Research (NCHSR) of
the Health Resources Administration (HRA).

Clinical Investigator--a medical scientist with a professional or
academic doctorate who conducts research in the clinical
sciences. Also, clinical scientist.

Clinicians in Mental Health Research-- scientists with either a
professional doctorate or an academic doctorate in a human
service field such as clinical psychology or counseling and
guidance psychology, who conduct mental health research.

Committee--Committee on a Study of National Needs for Biomedical
and Behavioral Research Personnel.

Committee Survey':

Survey of Recent Doctorate Recipients--Survey of Biomedical
and Behavioral Scientists conducted by the Committee and the
National Research Council (tRC), 1q76.

Department Survey--Survey of Biomedical and 3ehavioral
Science Departments conducted by tne Committee and the NRC,
1977.

Surveys of Doctoral and Pending Doctoral Programs for Nurses
conducted by the Committee and the NRC, 1978.

Doctorate Recipients:

Academia.-rceived Ph.D. or equivalent degree.

Professional--received M.D., D.D.S., D.V.M., or other health
professional doctorate.
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Field--the training or employment specialties within each of the
broad areas (cf. Area).

Labor Force--includes persons employed in posi.tions other than
postdoctoral appointments, as well as t.nemployed persons who are
seeking employment.

Medical Scientist Training Program (MST' ?) -- broad, institutionally
based procrams, sponsored by NIH, designed to assist universities
and their medical schools in providing selected trainees with the
essential scientific medical background needed for a career as a
medical scientist, generally leading to a combined M.D./Ph.D.
degree.

Minorities--those racial and ethnic groups included in the
following categories: American Indian or Alaskan native; Asian
or Pacific Islander; Black; and Hispanic.

National Institutes of 3ealth (NIH); Alcohol, Drug Abuse, and
Mental Health Administration (ADAMHA); Health Resources
Administration (HRA)--federal agencies of the Public Health
Service (PHS), Department of Health, Education, and Welfare
(DREW), that provide the primary sources of support for
biomedical and behavioral research and research training. The
largest agencies, NIH and ADAMHA, are organized into bureaus and
institutes that pursue various health problems.

National Research Service Award Act (NRSA Act, PL 93-348,
1914)- -the Act under which this study is undertaken. It charges
TEiCommittee with investigating the nation's Lzaining needs in
the biomedical and behavioral sciences. For sections of the Act
pertinent to this study, see Appendix A.

Panel--refers to any of four specifically cited disciplinary
panels associated.with this study--Basic Biomedical Sciences,
Behavioral Sciences, Clinical Sciences, or Health Services
Research.

Report--one of the annual reports issued by the Committee.

Training_ Levels:

Predoctoral--study in a graduate program by pre-Ph.D.
students and by pre-M.D.'s who are ngaged in full-time
research training for a complete academic gear. Beyond what
is normally considered graduate education, predoctoral
training, as used in this report, also includes clinical
science training in the Medical Science Training Program,
often leading to a combined M.D./Ph.D. degree.
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Postdoctoral--specialized research training taking place
after receipt of a Ph.D. or health profession degree.

Post-Ph.D.--specialized research training taking place
after receipt of a Ph.D. degree.

Postprofessional--research training taking place after
receipt of a medical, dental, veterinary, or other health
professional doctorate.

Training Mechanisms:

Fellow.3hip-- awards made directly to the individual, largely
TETITZ5rm of a stipend, from a variety of sources, such as
the federal government, voluntary health organizations,
foundations, and universities; may include an institutional
subvention; PHS fellowships are awarded to individuals at
particular institutions.

Training Grant--awarded to nonprofit private or nonfederal
public institutions through peer review competition,
generally for five-year renewable periods; in addition
to student support, includes insti'_utional program support
for maintenance of the training environment.

Research Assistantship--graduate student support obtained
TETough a research grant or contract to a fac-lty member;
research associateships are similar awards at tt.. post-
doctoral '.evel.

Teaching Assistantship--graduate student support provided for
teaching services; not specifically designed for research
training.

Self/Private Support--graduate student support derived from
personal resources, including work, loans, and spouse and/or
family.



1. INTRODUCTION AND SUMMARY OF NUMERICAL
RECOMMENDATIONS, FISCAL YEARS 1980-82

OBJECTIVES OF THE 1978 REPORT

The Committee's broad objectives for this year's report are to
expand its analysis of the role of and need for federal training
programs and, as a result, to reassess or modify and extend its
recommendations of previous year:. The continuing objectives of
this report are to 1) make numerical recommendations for predoc-
toral and postdoctoral support for broad training areas and for
the support mechanisms appropriate to these levels and areas of
training and 2) identify, where possible, fields where training
needs deserve Special emphasis.

Beyond these continuing objectives, the Committee in this
year's report attempts to extend its knowledge of the training
process in several new directions. First, the Committee examines
the impact that reductions in training grant support in the early
1970's have had on full-time enrollment levels and program activ-
ities in the basic biomedical and behavioral sciences (Chapters 2
and 3). Related to this discussion is the issue raised in the
National Research Service Award (NRSA) Act of the adequacy of
alternative support mechanisms to provide sufficient numbers and
quality of personnel.

Second, the Committee begins to address trainincy, needs as
they pertain to nonacademic settings. In the past, the Committee
has concentrated its analysis of demand almost exclusively on the
market in academia for trained personnel. This year, in response
to namments made at the public hearing ine Committee discusses
the employment opportunities available in the nonacademic sector
(Chapters 2, 3, and 5).

Third, the Committee begins an in-depth investigation into
the needs for training in the clinical sciences. Studies have
been commissioned to clarify the composition of the clinical
research population and their special training needs. Limited
attention is given to fields of veterinary and dental research
training (Chapter 4). In the area of the behavioral sciences,
the special situation of the clinical investigator in mental
health research is explored (Chapter 3).

Fourth, further progress is made in defining the traini-
needs in the emerging area of nursing research. The Committ,,:-
reports extensive information gathered on the state of the
development of doctoral programs in schools of nursing (Chapter
6).
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Finally, the Committee again discusses the role nf federal
support in the provision of high-quality research training.

Prior to treating these issues, the Committee believes the
following section, highlighting past Committee reports, will be
helpful in providing a framework for this year's report.

SYNOPSIS OF PREVIOUS REPORTS

The first report of the Committee was issued in June 1975, only
four months after the National Academy of Sciences had accepted
the task proposed for it by Congress under the NRSA Act of 1974.
Because of time constraints, the Committee devoted its initial
report to a description of the organization of the study, an out-
line of the issues involved, and a presentation of the limited
data available at that time. Each subsequent report has ipdated
or enlarged the scope of previously addressed topics ard has in-
cluc'ed some that are discussed for the first time.

In organizing this stud the Committee divided the biomed-
ical and behavioral fields co four areas: 1) basic biomedical
sciences, 2) behavioral sci.....ces, 3) clinical sciences, and 4)
health services research. A panel of experts was formed to as-
sist the Committee in each area, and an additional panel was
created to guide the data collection and analyses. It was rec-
ognized very early in this study that the legislative request tc
specify the nation's personnel needs in the fields of biomedica.
ard behavioral research would be impeded by the difficult prob-
lems of definition and classification. An attempt was wle in
the first report to define each cf the four broad areas in terms
of the disciplinary fields included within them. These initial
definitions have been revised in subsequent reports, but the
problems of taxonomy and determining need at the disciplinary
level continue to be among the most intractable ones facing the
Committee. The major problem, as pointed out in the 1975 report,
is that the boundaries between disciplines are difficult to draw.
This problem is compounded by the adaptability of biomedical/
behavioral scientists and their capacity for mobility within and
across fields. This is especially true for transfers from more
fundamental to more applied fields, and for transfers that are
facilitated by postdoctoral training. Lastly, there is the dif-
ficulty of predicting major scientific developments and their
potential impact on personnel requirements.

In view of these considerations, the Committee's recommen-
dations have been directed almost exclusively to broad areas
rather than the disciplinary subgroups, although, as noted below,
some of the latter were given special consideration in the 1977
1.eport.

The 1975 report provided definitions for the key concepts
basic to this study--training grants, fellowships, insitutional
support, predoctoral and postdoctoral training--and discussed
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their relationship with the quality of biomedical and behavioral
research conducted in this country. A short history of the
relevant federally supported programs Yas ,:long with a
summary of career outcomes of former trainees and fellows who
participated in them.

The Committee's second report (1976) assessed the current
academic labor market ,Ind near-term outloc:. for biomedical and
behavioral scientists. In most of these fields, the Committee
found that an ample supply of Ph.D.'s was available. In fact,
because the rate of growth in biomedical and behavioral research
and development (R and D) expenditures had slowed perceptibly
since 1368, and because college _nrollments were expected to
stabilize 1980 while Ph.D. production continued at a high
level, th Committee concluded that a slower rate of growth in
the labor force in these fields was advisable. Accordingly, the
Committee recommended a modest reduction in the number of fed-
erally supported predoctoral students in the basic biomedical and
behavioral areas.

Postdoctoral support, the Committee believed, should be held
constant in the basic biomedical sciences and increased in other
areas. In the behavioral sciences, the recommended shift to pre-
dominantly postdoctoral training represented a significant reori-
entation of federal support and graduate training patterns in
this area. This recommendation was developed partly in response
to the growing need for more specialized investigators capable of
dealing with the increasingly complex research questions in the
area of behavior and health. On the other hand, the clinical
sciences area was seen as needing increased support to help
stimulate the flow of M.D.'s into clinical research careers.
These initial recommendations were intended to remain in effect
until the Committee's impressions about the market could be
confirmed or modified by further analyses and additional data.

In 1977, the Committee found evidence that newly trained
biomedical and behavioral Ph.D.'s were r-countering increasing
difficulty in obtaining permanent faculty positions. The number
of these Ph.D.'s on postdoctoral appointments (which the Commit-
tee considers to be temporary positions) had been rising at a
rate of over 13 percent per year between 1972 and 1975 in the
biomedical sciences. Furthen-nore, the Committee's 1977 Survey of
Recent Doctorate Recipients showed that more than 40 percent of
these postdoctoral appointees in biomedical fields had orolonqed
their appointments because they could not find suitable employ-
ment. These indications of a tight job market facing new Ph.D.'s
in these fields prompted the Committee to recommend an additional
10 percent reduction from the number of predoctoral trainees in
the biomedical sciences supported by the federal government in
1976. The postdoctoral recommendation was unchanged.

Certain fields within the basic biomedical sciences exhibited
evidence of better-than-average employment prospects and were
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cited as exceptions to the recommendation for reduced predoctoral
support. The fields of biostatistics/biomathematics and epide-
miology showed no postdoctoral holding pattern and appeared to be

cttracting people from closely related fields, such as statis-
tics, that are outside the biomedical sciences. For these
fields, the Committee recommended no reduction in predoctoral
support levels.

In its 1977 report, the Committee presented for the first
time a systematic treatment of health services research training
needs, providing a definition for this em-erging research area and

a preliminary list of training difficulties that face it. In

addition to calling for a continued expansion of mental health
services research training, primarily at the predoctoral level
through the programs of Alcohol, Drug Abuse, and Mental Health
Administration (ADAMHA): the Committee called for an extension of
the NRSA authority to permit training in the general area of
health services research especially through the programs once
provided by the National Center for Health Services Research

(NCHSR).
Nursing research training was offic brought under the

purview of the study by amendments made to the NRSA Act in 1976.
In its 1977 report, the Committee provided the results of its
survey of nurses who had completed their doctoral training be-
tween 1971 and 1975. The findings suggested that opportunities
for employment for doctorally trained nurses was favorable, and
led the Committee to suggest an expansion of research training
support, predominantly at the predoctoral level.

The Committee's 1977 report also discussed the issues of mid-
career training and the participation of minorities and women in
biomedical and behavioral research; tlie administrative problems
of the 3-year limit on awards, the payback provision, announce-
ment fields, and multidisciplinary awards; the education and
training process by which most biomedical and behavioral scien-
tists are produced; and the importance of federal support in

sustaining the research training s,:stem.
Earlier reports of the Committee have been distributed to

university libraries and graduate school deans. Limited copies
are also available upon request to the Conmittee.

Within the context of these previous efforts, the Committee
will now proceed to discuss the issues pertinent to this year's
report.

TRAINING GRANTS AN) THE
QUALITY OF TRAINING

Most training grant programs were originally focused on the ap-
parent need for increa.:ing the number of well-trained research
personnel. However, in developing a stable continuina policy for

qovernment sumoort of training programs in the biomedical sci-
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ences, it is essentird to consider other effects that may be less
obvious than the contribution of mere numbers. Many experienced
observers believe, for example, that training grants have been
just as important in improving the quality of training as in
providing for increased numbers. It must be aelitted at once
that it is not easy to provide absolutely convincing proof that a
given sum of money has resulted in a specific increment of qual-
ity in research training. ."his difficulty of evaluation pervadesthe entire education process. Repeated attempts to identify the
various factors which contribute to effective education at any
level from first grade through graduate school have provided
embarrassingly little evidence that any of the well-known factors
that educators, parents, students, and taxpayers argue about so
vehemently make much difference. Perhaps the major difficulty
facing the evaluator is the very strong correlation between the
ability of the students at entry and their ability at graduation.
Thus, it has been shown that children with a good command of
spoken language and who score high on "reading readiness tests"
before entering first grade are found to be reading increasingly
above grade level as they proceed through primary and secondary
school. This effect is so large as to overwhelm the effects of
such variables as teacher training, teacher/student ratio, the
number of books in the library, and so on.

Similarly, graduate schools that hay:: a reputation for turn-
ing out the best graduate students tend to attract the best en-
tering students. They are also, generally speaking, the same
schools to be judged most worthy of training grants by peer
review bodies. One cannot therefore demonstrate the effect of
training grants in improving graduate education simply by point-
ing to the civality of the emerging student or the high rating
given the training programs by surveys of qualified judges.
This r.coblem will be discussed later in an attempt to outline ho,..
cert,iin rather special aspects of graduate education may be ex-
ploited by programs of evaluation designed to aid future policy
making in the wise and efficient use of training funds.

In the meantime, and in the absence of precise facts or val-
idated educational theory, serious attention must be naid to the
overwhelming opinion of informed observers tnat the training
grant programs have very importantly improved the quality of re-
search training. In support of such opinion one may also cite
certain specific uses of these grants, th. significance of which
appeals immediately to conmon sense.

First, one of the most important uses of training grant funds
is to provide research equipment and supplies for use by the
trainees. Research training is unlike many other forms of educa-
tio1 in that it cannot be learned solely from books. Indeed it
may be the example par excellence of "learning by doing," espe-
cially in the biological sciences, where almost all advances
depend upon new observations in t':)e laboratory rather than theo-
retical reasoning. It is simply a matter of fact that, when
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training grants were started, very few institutions in the
country could afford to provide their graduate students or even
their postdoctoral fellows with suitable scientific apparatus and
supplies.

Research supplies include such items as expensive experimen-
tal animals and unusual chemicals, which put a heavy stress on
any departmental budget. Much biomedical research depends also
upon the availability of specialized apparatus, costing in the
tens to hundreds of thousands of dollars. Unfortunately from the
financial standpoint, but not from the point of view of the prog-
ress of science, such apparatus tends to become obsolete rather
rapidly and must be frequently replaced if students are to re-
ceive training in the technologies of the future. Many of these
instruments require special training for their use, and it is the
custom in good training laboratories to assign a high level tech-
nician to protect the apparatus from misuse and train the grad-
uate students and visiting investigators in its proper handling.
Such personnel are often at least partially paid from training
grants and certainly play an essential role in the training
process.

Second, training grants have almost cer .inly improved the
quality of training by providing a portion of the salaries for
additional faculty members. One of the major purposes of train-
ing grants has been to encourage interdepartmental training
programs. The field of genetics provides an excellent example.
In many institutions the geneticists may be found in several
different departments--plant geneticists in the botany depart-
ment, animal geneticists in the zoology department, insect genet-
icists in the department of entymology, bacterial geneticists in
the department of microbiology, and medical geneticists in the
medical school--and in universities with an agricultural college,
they may be found additionally in the departments of ar.:onomy and
plant breeding. In many institutions, training grants have
served to bring such scattered teachers together to provide broad
training to graduate students and postdoctoral fellows in impor-
tant fields that transcend departmental boundaries. More often
than not, however, some important disciplines may be missing, and
training grant funds may be used to fill the gap on either a
permanent or visiting basis. The need for such additions to
faculty is particularly important in rapidly advancing fields.
In several areas of biology, for example, the older faculty may
nflt have received much training in mathematics, but current
developments in population biology, for example, demand a good
working knowledge of statistics. Similarly, the important area
of ecology relies increasingly on mathematical modeling and on
advanced methods of analyzing small amounts of air and water
pollutants. Training grants play an essential role in rounding
out the faculty to provide instruction in such rapidly developing
areas.

Third, training grants contribute to excellence simply by
providing an iocreased number of graduate students to a high-

6

3 c



quality department. Many newer departments, staffed with ex-
cellent young teaol'rrs in some of the rapidly developing parts of
the country, have not yet developed a reputation sufficient to
attract a critical mass of graduate students. Training grants,
by providing a reasonable number of traineeships, help these
departments to overcome this deficiency in a much shorter time
than would otherwise be the case. By careful adjustments of such
support, a more equitable distribution of students may be effect-
ed without any net overall increase in numbers.

Fourth, there has been so much discussion, both among the
public and in the Congress itself, about the importance of im-
proving scientific communication, that perhaps one need only
mention the importance of training grants in providing for the
purchase of essential printed materials and forwarding the in-
formal communication which is such an important part of the
scientific process. Training grants have been widely used for
paying the traveling expenses of visiting investigators, who may
come for 3 or 4 days to present seminars on subjects of particu-
lar interest or to participate in laboratory work designed per-
haps to resolve difficulties or contradictions that have arisen
in the work of two different research groups. Modest use has
also been male of training grant funds to help send graduate
students to scientific meetings where they have a chance to pre-
sent their own work and to meet the distinguished leaders in
their field.

As a point of caution, however, it shcjld be noted that the
role of program support has been altered with the phasing out of
the "old" training grant awards and the phasing in of the new
NRSA awards beginning in 1975. The significance lies in the fact
that the amount of training grant support devoted to improving
the training environment is falling from the 50 percent level
present in the late 1960's and early 1970's to an administrative-
ly mandated upper limit of 25 percent. While all areas of pro-
gram support have been affected by this cutback, faculty support
in particular has practically been eliminated.

In summary, although this Committee is well aware of the
difficulties of proving the effects of any specific parts of the
training process, it believes that training progi'ms, especially
at the National Institutes of Health (NIH) and ADAMHA, are impor-
tant in upgrading the quality of departmental and especially
interdepartmental training programs. Indeed, it regards the main-
tenance of such quality as a major reason for the maintenance of
the training grants orogram, although the primary need is no
longer for increased nualbers (except for a few fields highlighted
elsewhere in the report). If numbers of trainees are to be re-
duced, it would seem wise to retain quality by increasing the
percentage of grant funds allowed to be used for upgrading and
maintaining the quality of training, since otherwise the absolute
amount of such funds is quite likely to fall dangerously short of
the national need as numbers of students decline.
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Future Research

As suggested above, however, we remain dissatisfied with the lack
of quantitative evidence for the effectiveness of deliberate mod-
ifications of the educational process and recognize that more
carefully designed research must be undertaken in this area.
Several unusual features of education at the graduate level sug-
gest that it may be more amenable to the evaluation of specific
factors than one might at first suppose. For example, the qual-
ity of the entering students, though variable, is much less so
than at earlier levels of the educational process For example,
the range in I.Q. of students in graduate school is probably only
about half that of students at lower levels. Thus the effects of
native ability or of previous environment are less overwhelming,
and correlations between input and output may be expected to be
less. On the other hand, the schools themselves differ widely in
the number of degrLes conferred, students enrolled, student/
teacher ratios, the availability of advanced instrumentation,
experimental animals, library facilities, and so on.

It is also known that the research output of trained inves-
tigators varies equally widely. Some publish many papers. Others
may publish relatively few papers, but of such a quality as to be
everywhere recognized as of great importance. The most difficult
problem is to determine the quality of output of the large number
of biological scientists who pt :blish at a more or less normal
rate of one or two to five or six papers a year. Substantial
efforts have been made to evaluate such outputs by finding out
how often each paper is cited by other authors and to what
purpose. These adjusted citation indices am being constantly
refined and are beginning to be used, at lea,t tentatively, as
suggested -aleasures of the significance or quality of scientific
output of particular research units or individual investigators.

There are other ways in which excellence is recognized by the
scientific community. In this category are Nobel prizes, other
awards, and invitations to give distinguished lectures or to
serve on boards of high quality journals or peer review groups.
All these contribute to an assessment of the standing of partic-
ular scientists. In the more applied areas, some inferences can
perhaps be drawn by the number of patents granted.

In summary the Committee believes that there may be ways of
identifying and measuring several of the most important differ-
ences in graduate education at various institutions and there are
nascent methods fot measuring results in terms of the research
output of the persons trained in such institutions. In the not
too distant future, therefore, it may be possible to correlate
training procedures with results and, by means of such analyses,
aid the policymakers in the difficult task of deciding how much
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of the federal budget to invest in research training and where it
is best to invest. it.

The Committee will continue to search for methodologies ap-
propriate to evaluating training program quality. It also notes
that support of research to develop such methodologies would ap-
pear to be a proper function of government agencies such as NIH
and the National Science Foundation (NSF) with their very large
stakes in the effectiveness of research training.

TRAINING FOP. WOMEN

During the Committee's deliberations, including the public hear-
ing, the issue has been raised of increasing the participation of
women in biomedical and behavioral research. In its 1977 report
the Committee presented the results of a study it conducted, us-
ing available data sources, on the career and training patterns
of women. While it was noted that much progress has been made in
the past decade in increasing the representation of women in bio-
medical and behavioral research, it was also pointed out that
many continuing hindrances remain to their full participation.
The special problem of family responsibility resulting in inter-
ruption of or late entry into training and careers (see section
below on midcareer training), financial burdens, and greater re-
liance than men on part-time study, point to the particular dif-
ficulties of increasing the number of women researchers.

In December 1974, the National Research Council (NRC) ap-
pointed Committee on the Education and Employment of Women in
Science and Engineering to examine the social, structural, and
institutional constraints which limit the participation of women
in science and engineering, giving special attention to problems
of sex discrimination in education and employment. Its goal is
to inc-ease official and public understanding of these issues and
serve as a focus for efforts to improve opportunities for women
in science and engineering, thereby increasing utilization of a
largely untapped reservoir of talent. Initially the Committee is
examining the utilization of women doctoral scientists in three
areas: 1) postdoctoral positions; 2) academic employment; and 3)
federal advisory boards and ad hoc committees. Because of the
relevance of these studies to assessments of supply and demand
for research personnel in the biomedical and behavioral sci-
ences, the findings of that Committee will be studied with much
interest.
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MIDCAREER TRAINING

Although in last year's report the Committee made a specific
recommendation to provide up to 50 percent of health services
research fellowships for midcareer training for qualified persons
interested in entering this new research area, the issue of mid-
career training has arisen across a broad spectrum of the Commit-
tee's deliberations. Each of the training areas for which the
Committee is responsible has experienced problems associated with
late entry, reentry, or retraining after the traditional period
of graduate and postdoctoral training. Fatraining often is re-
quired because of the rapid pace of developments in science and
the early obsolescence of techniques and instruments in almost
every field.

In the clinical sciences, this problem is acute because of
the lengthy schooling and residency requirements involved prior
to entering full-time research training and particularly because
of th'.! many demands placed upon the time of M.D.-investigators,
particularly those in academic medical centers and major hospi-
tals/clinics, to provide health care services. Such persons
generally are unable to devote the majority of their time to re-
search and, by virtue of the conditions and responsibilities of
their employment, either are inelicitle for support for, or
otherwise unable to take, a sabbatical leave of absence to ac-
quire new research skills and knowledge.

Midcareer training needs are particularly relevant to the
problem of attracting and retaining minorities and women in
research. Providing opportunities for minorities and women in
fields in which their participation has heretofore been minimal
will require midcareer opportunities for training in these
fields. For minorities, the attractiveness of immediate employ-
ment opportunities following receipt of the doctorate may divert
some from needed postdoctoral training and, once they are em-
ployed, abnormally high administrative and student counseling
demands become obstacles to achieving high research productivity.
For women, family responsibilities often create training problems
because of late entry into training and careers, limits to full-
time study, and obsolescence of research skills due to a mid-
career hiatus. For example, in the area of nursing research
these problems frequently exist for individuals already engaged
in professional careers who desire to enter research in this
expanding area.

It is not yet possible to describe a single program that
would be simple, yet comprehensive enough to encompass the
variety of training needs demonstrated by such a varied group of
individuals. Adequate stipend levels may be critical to permit-
ting those in midcareer to undertake additional training. Part-
time study may be essential to those with continuing family
responsibilities. In addition, predoctoral training will be
required for those first entering research training, while post-
doctoral training may be sufficient for those retooling for a
resumption of research or an upgradina of research skills.
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The Committee, believes that these problems associated with
the need for midcareer training need to be explored in greater
depth. It therefore will seek to address these issues in future
studies in order to define them more precisely and to determine
the nature and extent of the efforts needed for amelioration.
The Committee also urges the federal agenci "s to devote addi-
tional attention to these problems for the putpose of better
refining aspects of agency .1-esponsibility for meeting these
needs.

OVERALL RECOMMENDATIONS
FOR FEDERAL SUPPORT

In the following sections, the Committee will summarize its
recommendations with regard to the mechanisms of support and the
numbers of individuals to be supported.

Mechisms of Support

The Committee wishes to rec.ffirm its recommendation of last year
that both basic mechanisms of support--fellowships and training
grants--be maintained. The Committee believes that these two
mechanisTs are complementary in their support of high quality
training--the individual support of high quality students through
fellowships and the bolstering of superior training programs
through training grants. Because the needs and problems of re-
search training differ among the various scientific areas with
which the Committee is concerned, the type and magnitude of sup-
port provided must be made appropriate to the area and level of
training involved.

Recommendation. As in last year's retort the Committee
recommends that the federal government continue to support and
maintain both training grant and fellowship programs in the bio-
medical And behavioral sciences. Specific recommendations for
each of the broad areas are reported in the following chapters.

Numerical Recommendations

The Committee has adopted the practice of making its recommenda-
tions for 3 fiscal years (i'Z) in advance of the year of publi-
cation of its reports. This practice is intended to provide
Congress and the agencies with sufficient time for consideration
and implementation of the recommendations which in this year's
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report cover FY 1980, 1981, and 1982. The recommendations for FY
1980 are considered firm, while those fcr FY 1981 and 1982 are
tentative and subject to revision in next year's report.

This year the Committee presents its numerical recommenda-
tions and the agencies' training data in a different and somewhat
more detailed format. Three specific subcroas of training, which
are described in the sections below and which heretofore have
been subsumed under one of the five major training areas (biomed-
ical sciences, behavioral sciences, clinical sciences, health
services research, and nursing research), are now separately
identified and, in some cases, reclassified.

The first of these is the Medical Scientist Training Program
(MSTP). In previous Committee reports this prr,gram has been
classified under the clinical sciences, but since the training
provided under this program is heavily oriented toward the basic
biomedical sciences, and since NIH routinely reports MSTP data in
this category, the Committee believes it to be more appropriate
to classify the MSTP under that general heading. Thus it is
identified separately under the biomedical sciences in the tables
that follow.

A second subarea training category for which the agencies'
award data are separately identified is Community and Environ-
mental Health. Support for this subarea reflects NIH interest in
public health and sanitation and includes such fields as radio-
logical health, water pollution control, air pollution, environ-
mental sciences, food protection, mental health,' maternal and
child health, and accident prevention. In past rerorts, trai,aes
in this category of community and environmental health research
training generally have been allocated to either the biomedical
or clinical sciences. However, in its continuing review of
training areas, the Committee has concluded that since many of
the individuals working in these fields have been drawn from the
biomedical sciences, agency data on training awards for the
Community and Environmental Health category henceforth will be
shown separately within the biomedical sciences area.

Finally, the important fields of biostatistics and epide-
miology constitute a thiri training category separately identi-
fied in this report. Agancy training data for these fields also
have been previously reported partially within the basic biomed-
ical sciences and partially within the clinical sciences. In
keeping with the Committee's recommendations this year concern-
ing the preferred locus for predoctortl training in these fields,
data on awards are now consolidated and shown under the category
of biomedical sciences.

While these modifications do not change any of the overall
levels of training previously recommended by the Committee, they
do result in some rearrangement of the recommendations in the
clinical science and biomedical science areas.

12



The tables that follow presEnt agency training data for FY
1977; the Committee's recommendations and estimated costs for FY
1980-82; and an overall summary from FY 1°75 82 of authorization,
appropriation, and Committee recommended levels. Figure 1.1 re-
states the Committee's recommendations from FY 1975 in terms of
the changes discussed above (see also Appendixes Dl-D2 for tables
showing the Committee's recommendations for 1976 and 1977 in the
new format).

Table 1.1 shows the training awards provided by the agencies
in FY 1977 in terms of the Committee's five major research train-
ing areas and the three new training categories discussed above.

Table 1.2 and Figure 1.1 show the numerical recommendations
of the Committee for FY 1980-82, by training area, program type
(traineeship or fellowship), and tcademic level (predoctoral or
postdoctoral), without attempting to allocate the training posi-
tioLs among NIH, kDAMHA, Health Resources Administration (HRA),
and NCHSR.

Table 1.3 presents the Committee's recommendations in per-
centages. If the funds appropriated by Congress for research
training differ from the recommended levels, the percentage
format may be helpful in assisting agencies to implement the
recommendations.

Table 1.4 translates the numerical recommendations into
estimated costs. The reader is cautioned that, as noted in the
footnote, other than allowing for an annual 5 percent increase in
stipends, estimated costs do not provide for possible increases
in tuitions, indirect costs, etc.

Finally, for comparative purposes, Table 1.5 provides a sum-
mary of the authorization levels, amounts appropriated, and the
Committee's recommended levels of support for the NRSA program
from FY 1975 through FY 1982.



:111MCS 1.1 01100ANMA/11111 'raises mad fellowship beards for FY 1977

704.1
Biomedical !Wallas Behavioral Clinical services Musing

Sciences Pciences Bleearch 1...srch

Basle

Nsdical

Scientist

Program

tpidamlology

end

Bloststistica

Comem...1 and

environmental

01altn rields

GAAMD TOTAL Total Total 12,261 (,528 497 210 185 1,710 2,891 144 98

MIN, MANNA,

and NPA

Pre

Post

6,625

5,026

3.809

2.717

457

0

127

81

105

80

1,340

370

587

2,304

79

65

91

7

Training Total 10,069 5.014 497 201 176 1,428 2.602 144 7

Pre 6,379 3.754 497 127 105 1,229 587 79 1

Post 3.690 1,260 0 74 71 199 2,015 65 6

Follows Total 2,192 1.512 0 9 9 282 289 0 91

Pre 256 55 0 0 0 111 0 0 90
Pout 1,936 1.457 0 9 9 171 289 0 1

MINI/ Total Total 10.370 6.132 497 0 185 455 2,891 0 0
Pre 5,297 3,614 497 127 105 367 587

Post 5,07; 2,518 0 8i 80 88 2,304

Trainees Total 0.587 4,725 497 201 176 306 2.602 0 0
Pre 5,289 3.606 497 127 105 267 587

Post 1,290 1,119 0 74 71 19 2,015

Fellow Total 1,783 1.407 0 9 9 69 289 0 0
Pro 8 0 0 0 0

Post 1,775 1.39% 9

0

9 69 289

ADAM% Total Total 1.793 194 0 0 0 1,255 0 144 0
Pre 1,247 19s

171 19

Post 546 19.) 282 65

Trainees Total 1,475 289 0 0 0 1,042 0 144 0
Pre 1,089 148 862 79

Post ) "6 141 180 65

follows Total 318 105 0 J 0 213 0 0 0

Pre 158 47 111

Post 160 50 102

NPA Division Total Total 98 0 0 0 0 0 0 0 98
of Nursing Pre 91 91

Post 7 7

Trainees Total 7 0 0 0 0 0 0 0 7

Pro 1
1

Post 6 6

fellows Totel 91 0 0 0 0 0 0 0 91
bra 90

90
Poet 1

1

Inc3w9es mental hoalth, disease prevention and control, oc.opetlonsl health, water pollution control, sir pollution, food protection.
and Om train. fields (see Appendix Gil for the maple.' list).

biscludes 192 non-NASA postdoctoral fellowship awards by the toparty International Celiter,

SOUPCM °Maim of Assam,' Grants, MIN, April 25, 1970: Office of the Administrator, ADANA, March 9, 1978.



MILE 1.2 Committee Recommendations for NINADOUCUVIIRP. Tralneeship and Fellowship Awards for ry 1980-82

Biomedical Sciences

Total
Behavioral Clinical, Services Nursing
Scluncesa Sciences' Research Research

Basle

Medical

Scientist

Program

1980 Total Total 12,8P0 7,450 725 1,3?0 2,800 275 240

Pre 5,915 4,250 725 575 0 160 205

Pont 6,965 3,200 0 815 2,k10 115 35

Trainees TotAl 8,745 4,250 725 1,140 2,400 205 65

Pre 5,620 4,250 725 470 0 120 55

Post 3,165 0 0 670 2,400 85 10

Fellows Total 4,095 3,200 0 250 400 70 175

Pro 295 0 0 105 40 150

?lost 3,000 3,200 0 145 400 30 25

1981 Total Total 12,045 7,450 725 1,300 2,800 300 270

Pre 5,773 4,250 725 390 0 175 230

Post 7,075 3,200 0 910 2,800 125 40

TraineH Total 8,760 4,250 725 1,065 2,400 225 95

Pr, 5,505 4,250 725 320 0 130 80

Post 3,255 0 0 745 2,400 95 15

Fellows Total 4,005 3,200 0 235 400 75 175

Pre 265 0 0 70 0 45 150

Post
3.820 3,20' 0 165 400 30 25

1982 Total Total 12,005 7,450 725 1,300 2,800 330 300

Pre 5,810 4,750 725 193 0 190 255

Pont 7,095 3,200 0 SIO 2,800 140 45

Trainees Total 8,R15 4,250 725 1,065 2,400 250 125

Pre 5,540 4,250 725 320 0 140 105

Post 3.275 0 0 745 2,400 110 20

Fellows Total 4,090 31200 0 235 400 80 175

Pre 270 0 0 70 0 SO 150

Post 3,820 3,200 0 165 400 30 25

aThe allocation of awaris in the behavioral science awards between traineeships and fellowships.is based on the distribution

that prevailed in FY 1976, i.e., 82 percent traineesbips, It percent fellowships.

bln previous r'ports, the Committee's recommendations for thu Medical Scientist Training Program were included under the

clinical sciences area.

°Pecoemendations for biostatistics, epidemiology, community and environmental health, and other training fib:" xot
specifically shown in this table are included hers.
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(b) Biomedical Sciences

0
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CO
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z 1975 1977 1979 1981

FISCAL YEAR

Postdoctoral: and Total

(c) Clinical Sciences

cr)0
Cc

Total
Predoctoral
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O .-7,

Lu
-cr
c Postdoctoral ""7 T--)cc

m2
m cc 1975 1977 1979 1981

z . c
FISCAL l'EAR

(d) Behavioral Scienon

FIGURE 1.1 Summary of Committee recommendations for N1H, ADAMHA, and HRA research training awzrds. Training
grant awards are made at the end of a fiscal year and suppol, trainees on duty in the subsequent fiscal year. Fellowship
awards are made throughout the fiscal year in which the training occurs and in this report it is assumed that the fellowship
awardee starts his training the fiscal year of the award. See Table 1.2.
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1311111 1.3 Montage Distrihction of leocimmended NU/ADAM/130i Trainees* and fellowship Awards for TT 1900-82

Total biomedical SCIONS
Sehreloril

Icienose

Clinical))

Sciences

AMIMIM
g salth

Sucks'
Reese:eh

.1=MelP

Nursing

Rasearch

Medical

Scientist

Basic Progris

Recommended awards 12,880 (100%) 7,450 (5718%) 725 (5.61) 1,390 (10.81) 2,800 (21.71) 275 (2.11) 240 (1.95!

1110 Total Total 100 100 100 luo 100 100 100

Pre 46 57 100 41 0 58 85

Post 54 43 0 59 100 42 15

Minus Total 68 57 100 82 86 75 27

Pre 43 57 100 34 0 43 23

Post 23 0 0 48 86 32 4

rellows Total 32 43 0 18 14 25 73

Pre 3 0 0 7 0 15 62

Post 29 43 0 11 14 10 11

Recommended awsid 12,845 (1001) 7,450 (57.91) 725 (5.60 1,300 (10.10 2,800 (21.11%) 300 (2.31) 270 (2.11)

1011 Total Total 100 100 100 100 100 100
,:,

Pre 45 57 100 30 0 58 85

Post 55 43 0 70 100 42 15

Trainees Total 68 57 100 82 86 75 35

Pro 43 57 100 25 n 43 30

Post 25 0 0 57 86 32 5

Pillows Total 32 43 0 18 14 2S 65

Pre 3 0 0 5 0 15 55

Port 29 43 0 13 14 10 10

Recommended sasses 12,905 (100t, 7,450 (57.71) 725 (5.60 1,300 (10.11) 2,800 (21.71) 330 (2.61) 30k) (2.30

1101 Total Total 100 100 100 100 100 100 100

Pro 45 57 100 30 0 58 85

Post 55 43 0 70 100 42 15

Trainees 7,,s1 68 57 100 82 86 75 42

Pre 43 57 100 25 0 43 35

Post 2S 0 0 57 36 32 7

fellows Total 43 0 18 14 25 58

Pre 3 0 0 5 0 IS 50

Post 29 43 0 13 14 10 e

allocation of awards in the What:oral science awards betweon traineoships and fellowship* is booed on the distribution

that prevailed in FY 1976, Lt., 82 percent trainoeships, 11 percent fellowships.

,113n Previous reports, the Committee's r000smendations for the *idled Scientist Training Program were included under the

clinical sciences area.

eOeftemesiations for blostatisties, apidasioloay, community and environmental health, and other training fields not specifically

Owe is this table are Included here.
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21111E 1.4 Istiasted Cut allseemmSeded IIINADA11IL4/1111 Maims for IT 101042, based oe rr 1978 Costs,' (millions of dollars)

Total

((faith
biomedical pliant= behavioral Clinical Services Nursing

-------..
Sciences Sciences Research Research

basic

bedioal

Scientist
Program

1980

1961

1982

Total

Trainees

,..11owr

Total

Pre

Post

Total

Pre

Post

total

Pre

Post

167.00

51.16

115.84

107.72

48.14

59.58

59.28

3.02
96.26

62.42

35.38

47.04

35.38

35.38

Ob

47.04

0

47.04

6.62

6.62

0

6.62

6.62

0

0

0

0

20.10

6.64

14.46

16.90

4.57

12.33

3.20

1.07

2.13

51.64

0

51.64

45.36

0

45.36

6.28

0

6.28

3.70

1.53

2.17

t.05

1.12

1.73

0.85

0.41

0.44

2.53

1.99

0.54

0.63

0.46

0.17

1.90

1.53

0.37

Total

Trainees

Fellows

Total

Pre

Post

Total

Pre

Post

Total

Pre

Post

174.06

51.06

123.01

111.9)

46.29

63.64

62.13

2.77

59.36

85.78

36.38

49.40

36.38

36.38

01)

49.39

0

49.39

6.79

6.79

0

6.79

6.79

0

0

0

0

20.72

3.92

16.80

17.45

3.19

14.26

3.28

0.73

2.55

53,70

0

53,70

47.12

0

47.12

6.57

0

6.57

4.1'

3.24

1.24

2.00

0.93

C.47

0.46

2.90

0.65

0.95

0.68

0.27

1.96

1.57

0.39

Total

Trainees

Fellows

Total
Pre

Post

Total

Pre

Post

Total

Pre

Post

181.75

52.86

128.89

116.55

49.97

66.58

65.20

2.89

62.31

09.30

37.44

51.86

37.44

37.44

ob

51.86
0

51.86

6.97

6.97

0

6,97

6.97

0

0

0

0

21.52

4.02

17.50

18.10

3.27

14.83

3.42

0.75

2.67

55.86

0

55.86

48.98

0

48.98

6.88

0

6.88

4.80

1.91

2.89

3.77

1.37

2.40

1.03

0.54

0.49

3.31

2.53

0.78

1.29

0.92

0.37

2.02

1.61

0.41

'
Calculations were hess6 on 1976 Average cost figure. (ear beiow) derived fro, PM data. No allowance has been made for
increases in tuition charges or other training costs except for the 5 percent. per year increase in stipends as note1
below. Substantial increases in tuition charges have been noted in recent years. If, as expected, tuition should con-
tinue to increase from 1976 levels, the above estimates should be adjusted accordingly.

balihough no specific awards are raoramended here. the Committee recognises the need for special excertions to be made.

!attained Total ?reining Costs Per Award in FY 1976 (dollars)

Predoctoral Postdoctoral

re 1976 limed betavioral Clinical Health Serv. Nursing Mimed behavioral Clinical Health $erv. Nursing

Trainees 6,100 9.500 8,900 9,100 6,100 16,300 17,700 16,200 19,600 16,300
Fellows 10,000 10,000 10,000 10,000 10,000 14,000 14,000 15,000 14,000 14,000

A permit increase per Year 00 stipends wee eemmed in accordance with Committee's recorendation. The average stipend for
ptsiocteral ems estimated to be $4,500, the average stipend for postdoctorals wes estimated at $14,000 in 1976.



TA3LE 1.5 Authorization, Appropriation, and Committee Recommendations for Training
Expenditures, 1975-82 (millions of dollars)

Fiscal Year

1975 1976
a

1977 1978 1979 1980 1981 1982

Authorized
b

NRSA Act 208 165 185 185
House 220 240 260
Senate 175 180 185

Appropriatedc 171.5 152.0 146.5 168.k.

NIH 154.9 132.3 127.4 149.9
ADAMHA 16.6 19.7 19.2 18.9

Committee
Recomrendations

d
168 167 167 lt4 167 174 182

a
Includes the transition quarter.

b
See NRSA Act in Appendix A.

cFrom budget offices of NIH and ADAMHA.

d
See Committee reports for 1976 and 1977.
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REVIEW OF CURRENT ACTIVITIES

Solicitation of Views
from the Public

For the second consecutive year, the Committee conducted a public
hearing to solicit comments from individuals and organizations
about the Committee's work (see Appendix C3 for the program).
The purpose was to continue the dialogue established at the first
public hearing between the Committee and the public. Once again,
the hearing was scheduled several months after the widespread
distribution of the Ccmmittee's annual report.

The hearing proved educational for both Committee and public.
The Committee received comments, criticisms, and suggestions
directly from interested parties and sought clarification of
stated positions through direct questioning. Speakers and other
attendees learned through the Committee's questions some of the
larger issues that continue to emerge from the congressional
charge to the Committee. A full schedule of 35 speakers covered
a broad range of topics including the need for minority fellow-
ships, midcareer training for women, nonacademic demand for
researchers, the need for problem-oriented interdisciplinary
training, predoctoral versus postdoctoral field specialization,
and field-switching at the postdoctoral level. Attenti 1 was
also directed to predoctoral priority training areas and to
training needs in. such areas as epidemiology, toxicology, and the
evaluation of health services. Particular consideration was
given to the special needs of research in the clinical sciences
carried on by investigators with professional degrees in med-
icine, dentistry, veterinary medicine, clinical psychology, and
nursing.

The Committee was particularly pleased that some groups
hee ,d the Committee's request of the previous year to provide
concrete evidence of future demand for researchers. In par-
ticular, data .sere provided concerning the employment and utili-
zation of Ph.D.'s in psychology and microbiology. In addition,
attempts were made to demonstrate the increasing demand for
toxicologists. While the Committee's interpretation of the
significance of these data may vary somewhat from that of the
presenters, these sources do further the Committee's goal of
providing a sounder basis on which to make judgments about
training needs.

The transcript of the hearing together with written state-
ments submitted prior and subsequent to the hearing were con-
sidered by the Committee and its advisory panels. While no
attempt has been made to address specifically every statement
contained in this extensive documentation, the Committec and
panels have given these viewpoints serious attention in making
their own findings and recommendations.
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Dissemination of Market Information

In its 1977 report the Committee recommended that students
contemplating research careers in the biomedical sciences "be
provided access to the most current and valid data about the
state of the labor market and career opportunities." An article
(Coggeshall, et al., in press) has been been prepared on the
changing employment situation for recent Ph.D recipients in the
biomedical sciences, based largely on data collected in the Com-
mittee's 1976 survey of recent graduates. The article focuses on
the postdoctoral buildup in these fields and its implications for
graduate students planning careers in biomedical research. The
following two questions are specifically addressed:

1) To what extent does the continuing increase in
postdoctorals reflect a diminution in permanent
positions available for young scientists to enter
academic and other careers?

2) How many of those now on postdoctoral appointments
will be able to find suitable employment when they
complete their training?

In an effort to disseminate data describing the current
market for behavioral science personnel, papers have been delil,-
ered at the annual meetings of the American Association for the
Advancement of Science (AAAS) and the American Psychological
Association (APA) (Ebert-Flattau, 1978a and b).

Survey of Biomedical and Behavioral
Science Departments

This survey, hereafter referred to as the Department Survey, was
designed to serve a variety of purposes relating to training and
labor market issues in the basic biomedical and behavioral sci-
ence area.;. The entire population of doctoral granting depart-
ments in these areas was surveyed--1,324 biomedical and 474
behavioral sciences departments. A response rate of 77 percent
was achieved. The department was selected as the survey unit
because of its unique locus as training center, research center,
and employer. Responses were analyzed by differences in field
and by various department characteristics: quality rating, pub-
lic or private institution, graduate or medical school, and age
of the department.

The Committee was particularly interested in three major
issues. The first is how departmental policy affects admissions
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and full-time enrollments. Are some types of departments more
likely than others to restrict enrollments based on available
stipend support or perceptions of the labor market? A second
issue was the current perceptions of the labor market. Is the
market seen as being in balance or as having shortages or sur-
pluses? What are anticipated trends in full-time enrollments and
demand for facul,:y through 1981? Is there any evidence of a
postdoctoral holding pattern due to a worsening job market? The
third issue is the impact of lost training grant support o'i
full-time enrollments and programs. To what extent can alterna-
tive sources and mechanisms of support substitute for the loss of
training support? Are there unique program benefits associated
with the training grant that would be lost with the demise of
this program?

Results from the Department Survey pertaining to these issues
are discussed in Chapters 2 and 3 as appropriate to the basic
biomedical and behavioral sciences. Data from the survey are
provided in Appendix E.

Several departmental site visits were conducted by the Panel
on Basic Biomedical Sciences to supplement results from the De-
partment Survey. These site visits were designed to help assess
the role of training grants in university programs; special em-
phasis was placed on the impact of the loss of such sul;port on
the quality of departmental programs. While these site visits
were preliminary in nature and therefore not conclusive, r_hey did
add valuable insights to the findings of the Department survey.

Surveys of Doctoral and Pending Doctoral
Programs for Nurses

In response to a continued need for data desc;-ibing the 2Lcrent
climate for doctoral training in nursing research, the 'oNimittee

and its Ad Hoc Advisory Group on Nursing R_:searcn .nel con-
ducted surveys of selected doctoral and pending Jr.ctorai programs
in schools of nursing throughout the United States.

In conjunction with a survey form used to collect basic in-
formation describing enrollment trends, faculty activities, and
research development, deans at 15 schools of nursing were inter-
viewed by Committee staff.

Findings from these surveys (Appendix I) suggest that doc-
toral programs have been proliferating at a rate faster than that
at which research and the number of research faculty have been
growing at these institutions. These findings, together with
Committee recommendations, are presented in Chapter 6.
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Survey of Health Services
Research Personnel

The Committee, together with its Panel on Health Services Re-
search. initiated a survey in June 1978 of approximately 2,000
individuals who were identified as health services research
personn& on the basis of having received federal research grant,
contract, or training support in related areas. Findings from
this survey were not available in time for inclusion in this
year's report.

At a time when a concerted effort is under way by the federal
government to review and assess its involvement in health serv-
ices research and its support of research training (see Chapter
5), the Committee believes that the findings from this survey
will provide impc-tant information regarding the past research
training experiences and current employment opportunities for
these investigators.

Conference on Health
Services Research Personnel

On May 17, 1978, the Committee and its Panel on Health Services
Research convened a 1-day invitational conference in Washington,
D.C., to discuss with representatives from a variety of employ-
ment settings current and anticipated employment opportunities
for this type of investigator. vidence provided by conference
participants led the Committee to conclude that there is an ur-
gent need to provide skilled investigators to conduct research
relevant to the implementation of such federally mandated pro-
grams as Health Systins Agencies (HSA) and Community Mental
Health Centers (CMhC;. A full di3cussion of the conference is
found in Chapter 5 (see Appendix C4 for program and conferees) .

Meeting ',1et.e.:-Irlary Research

On April 20, 197$1, an ad hoc Working Group on Veterinary Research
Personnel, under the aegis of the Panel on Clinical Sciences, met
to discuss training and employment problems in this area. r:o-
fessional society representatives presented information on the
employment of individuals in the veterinary sciences. In addi-
tion, the work group discussed financial and institutional con-
straints to entrance into research careers by D.V.M. students.
Plans were formulated for future studies to clarify training and
personnel needs for veterinary scientists. (See Appendix Cl for
program and participants.)



Meeting on Dental Research

A work group on dental research personnel, under the Panel on
Clinical Sciences, met on May 11, 1978, to discuss problems in
defining the dental research population and estimating personnel
needs in dental research. In particular, the work group dis-
cussed the unique dental research training problems created by
the link between research and clinical specialties and partic-
ularly the important issues of the inadequate amount and duration
of stipend support. The meeting resulted in an agreement to
cooperate with the American Association for Dental Research in
undertaking a study of the dental research population. (Appendix
C2 contains the program and list of participants.)

Meeting on Psychiatry Research Personne

On January 21, 1978, the Committee and its Panel on Behavioral
Sciences convei:ed a 1-day meeting in Washington, D.C., to iden-
tify the most pressing challenges confronting the recruitment of
psychiatrists into mental health research. In addition to the
need to strengthen research training sites and to recruit person-
nel at critical career choice points, the ad hoc steering commit-
tee pointed to the need to foster more interdisciplinary research
through research training.

The conclusions drawn by the steering committee served as
guidelines for the discussion found in Chapter 3. (See Appendix
C5 for program and participart's.)

RELATED STUDIES

Study of Postdoctorals

The Committee is also following the work cf the NRC Committee on
Postdoctorals and roctoral Research Staff in Science and Engi-
neering, which i5 studying the changing roles of these personnel
in science and engineering fields and the implications for fed-
eral and institutional policy decisions. This study will address
a number of issues pertinent to the need for biomedical and be-
havioral research personnel including 1) the character of the
contribution of postdoctoral appointees to the research effort of
their host departments and laboratories; 2) the desirability,
from the student's perspective, of taking a postdoctoral appoint-
ment; 3) the appropriate mix of postdoctoral funding mechanisms;
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4) the contributions and costs of foreign nationals on post-
doctoral appointments at United States institutions; 5) the
advantages and disadvantages of postdoctoral training from the
perspective of womezi aid minorities; and 6) the advantages and
disadvantages of postdoctoral training for students planning
careers outside the academic sector. For purposes of addressing
these issues, se!eral data-gathering activities have been planned
for the next 2 years. Efforts are being made to coordinate these
activities with those planned by the Committee so that both the
total cost and survey burden will be minimized.

NIH Market Survey

As mentioned in the Committee's report last year, NIH contracted
with Westat, Inc., in 1975 to conduct a survey of the market for
biomedical scientists. The survey was done in two phases. The
first phase was conducted in May 1975, to derive national esti-
mates of the number of budgeted positions available and the sup-
ply of new entrants into the biomedical research labor force. A
follow-up phase, conducted in September 1975, was designed to as-
sess the manner in which the positions were filled and the degree
of success that employers had in finding suitable candidates.

This survey drew a stratified sample of employers to cover
all sectors, including academia, private industry, government,
and hospitals. Employers were asked to list all budgeted vacan-
cies in the biomedical science fields for research, teaching, or
administrative positions expected to become available between May
and September 1975. Those organizations that also trained bio-
medical researchers (mainly academic institutions) were asked to
specify the lumber of individuals expected to complete their
training between May and September 1975. Completion of training
could mean either the attainment of the Ph.D degree or completion
of a postdoctoral fellowship. A discussion of the results of
this survey appears in Chapter 2 (Basic Biomedical Sciences).
The survey was repeated in 1977, and its results are expected to
be announced shortly.

NIMH Professional Training Assessment

During its deliberations regarding training needs for health
professionals in mental health research (Chapter 3), the
Committee and its Panel on Behavioral Sciences utilized the
findings of the 1972-73 National Institute of Mental Health
(NIMH) follow-up study of health professionals who had once
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received predoctoral or postdoctoral training support some time
between 1948 and 1968 (ADAMHA, 1977).

Published as a profile of the "Professional Characteristics
and Work Patterns of Mental Health Personnel Supported Under NIMH
Training Grants, 1948-1968," this report provides useful data
regarding recent work activities, types of employment, and re-
lated characteristics for a significant portion of the total num-
ber of individuals having received such support over the years.
The Committee looks forward to the continued availability of such
information from the Division of Manpower and Training Programs
of NIMH.
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FOOTNOTE

1. The NIH training programs in the field of mental health are
small compared to those of ADAMHA. For 1977, only the National
Institute of Child Health and Human Development (NICHD) supported
training in this field (45 trainees).
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2. BASIC BIOMEDICAL SCIENCES

During the past year, the Committee and its advisory Panel on
Basic Biomedical Sciences have reconsidered each of the recom-
mendations in last year's report. Particular attention has been
given to 1) updating the model projecting supply and demand for
biomedical research personnel; 2) evaluating the impact that
recent reduc,ions in training grant support have had on graduate
programs; and 3) identifying priority training fields in the
biomedical sciences. In evaluating the impact of lost traininc
grant support, the Committee relied on findings from a detailed
survey of all 1,324 basic biomedical science departments with
doctoral programs and on impressions gathered on site visits to a
selected group of departments that had :ecently lost training
grant support. In an attempt to identify priority training
fields, consideration was given to statements received at the
Committee's public hearing in February 1978 and to discussions
that were held with several diverse groups, including members of
an NIH advisory council, a professional society executive
committee, federal agency officials responsible for setting
training priorities, and other informed individuals.

ASSESSMENT OF THE CURRENT MARKET
FOR BASIC BIOMEDICAL SCIENTISTS

Last year the Committee examined information on current employ-
ment opportunities for scientists with doctoral training in the
biomedical fields. This information was obtained from a survey
of 7,800 individuals who earned Ph.D. degrees in these fields
between 1971 and 1975 (cited as "Survey of Recent Doctorate
Recipients"). Survey findings revealed that all but a few of
these graduates were utilizing their doctoral training and that
no serious unemployment problem was apparent. However, signif-
icant increases were noted in both the number of biomedical Ph.D.
recipients taking postdoctoral appointments and the length of
their postdoctoral training period. The Committee's concern over
the growth in the postdoctoral pool was highlighted in its 1977
report (p. 44):

During a period (2972-75) when the number of
biomedical Ph.D.'s awarded annually had in-
creased very little, the total number of
persons holding postdoctoral appointments
expanded at an annual rate of more than
13 percent. This rapid growth (from 3,039
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appointees in 1972 to 4,455 in 1975) came
as a result of increases in both the number
of graduates taking postdoctorals and the
length of these appointments.

A large percentage (42 percent) of these postdoctoral
appointees said that they remained in that status because they
could not find a more permanent position. As noted in a report
to the Committee on the labor market for biomedical scientists
(Freeman, 1977), the proportion of new biomedical Ph.D. recip-
ients who are seeking jobs but are without specific prospects at
the time of graduation has increased markedly since 1970.

Projections from a model developed by the Committee to
estimate future needs for biomedical scientists in the academic
sector indicated that supply is likely to exceed demand sig-
nificantly during the next 5 years. On the basis of these
projections and the survey findings, the Committee recommended 1)
a reduction in predoctoral support for research training in the
basic biomedical sciences and 2) a stabilization of postdoctoral
support in these fields. After comparing the employment pros-
pects in different biomedical specialty fields, the Committee
concluded that, with the exceptions of biomathematics/ bio-
statistics and epidemiology, no fields should be given priority
for predoctoral support.

In April 1977, NIH reported that a survey of the market for
biomedical scientists in all employment sectors, conducted for
NIH by Westat, Inc., showed that shortages of biomedical
scientists existed in most fields in 1975 (NIH, 1977a). In

almost every field, the number of unfilled positions exceeded the
number of individuals still seeking positions. Hence, NIH
concluded that substantial shortages existed. The shortages were
reported to be more severe for M.D.'s with research training than
for Ph.D.'s. These widespread shortages were contrary to the
employment situation observed in most other scientific areas.

In concluding from the Westat survey's results that manpower
shortages existed in most biomedical fields in 1975, NIH relied
heavily on the number of budgeted vacancies that remained un-
filled in September 1975. Of the estimated 3,500 vacancies
reported in May, 42 percent remained unfilled in September. The
major reason positions were not filled was reported to be the
lack of suitable candidates.

On the supply side, NIH reported that. most of the individuals
completing programs between May and September 1975 found either a
job or a postdoctoral appointment by September, although 6 per-
cent were still seeking positions.

The Committee's findings agree with the NIH assessment of :he
market for M.D.'s but disagree with the NIH conclusion with
respect to the market for biomedical Ph.D.'s. The discrepancies
between NIH's and the Committee's assessments of the current
market situation for biomedica3 ral.D.'s are largely due to
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differing methodological approaches and interpretations of the
data collected from both of the Committee's surveys and from the
NIH survey conducted by Westat. Some possible reasons for the
differences are given below.

1) In the Westat survey, postdoctoral positions were
counted as part of the demand. The Committee believes,
however, that postdoctoral appointments are temporary
positions intended primarily for training and cannot
be considered equivalent to faculty appointments or
other more permanent positions, as they were in the
Westat survey. Indeed, the Committee believes that a
large portion of the individuals on postdoctoral
appointments are candidates for permanent positions
a..c1 thus should be court 2d on the supply side.

2) The Westat survey asked the reason for not filling
the vacancies remaining in September, 1975. Was the
lack of a suitable candidate the major reason for not
filling the position? The answer has a bearing on
the interpretation of the survey's results. Although
verification is difficult due to the low response to the
question, and unpublished data indicate considerable
variation among fields with respect to the major reason,
the failure to find a suitable candidate was cited in
only a small portion of cases in many basic biomedical
fields. In biochemistry, for example, of the 181
unfilled positions, only 32 (18 percent) cited this
reason; in microbiology the lack of a suitable candidate
was cited in only 6 percent of the cases; in pharmacology
it was only 3 percent, whereas in anatomy it was 56
percent. More often than not, no reason at all was given
for the unfilled positions (Westat, Inc., 1976, pp. 3-11,
unpublished). In certain clinical fields the failure
to find a suitable candidate was clearly the major
reason. LI pediatrics it was cited in 58 percent of the
cases, and in medicine it was 34 percent.

3) Another interpretation of the Westat results seems more
supportable. It is likely that the unfilled positions
represent "market friction" rather than shortages. At
any given time, there will likely be unfilled positions
in the market, even in periods of surplus manpower. A
certain amount of searching by both employers and job
seekers is normal in any market situation. The survey
results indicate that those completing programs in May
had no better luck in filling their job expectations
than employers had in filling their jobs. O the 1,421
persons who completed programs and who said they were
seeking new Positions in May, only 540 (38 percent)
found new positions by September (Westat, Inc., 1976,
Table 17, p. 4-4). Employers seemed to have had more
success, filling 1,794 out r'f 3,461 positions, or more
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than 50 percent of the vacancies. Both the unfilled
posi..ions and the remaining numbe-. of job seekers may
be more a reflection of commun'cation difficulties
(i.e.. market friction) than market imbalances.

Another approa ch to the eN,..luation of the current market is
to analyze the perceptions of tioscience department chairpersons
concerning their recent experience in placing and post-

doctorals. Findings from the Department Survey offer a complex
picture of the current market situation, with some fields clearly
reporting shortages and others surpluses ( Appendixes E12 and

E13). Overall, there emerges a perception of overall m.._trket

equilibrium, as shortage and surplus fields appear tc' balance off

each other, Shortages are reported in such clinically oriented
bioscience fields as anatomy, pharmacology, and pathology, while
basic bioscience fields such as biochemistry, physiology, and

biology report surpluses.
Findings from the Department Survey are therefore at variance

with those from the NIH/Westat survey. Where the NIH/Westat
survey reports shortages of Ph.D bicchemists, biologists, and
physiologists in 1975, many department chairpersons came to the
opposite corclusion in 1977 (Table 2.1). Of the fields reported
upon in both the surveys, only in anatomy and pharmacology do the
surveys agree that shortages of biomedthal Ph.D.'s existed.

A repeat of the 1975 Westat survey was conducted in 1977, the
results of which are expected to be announced shortly. The

Committee welcomes the opportunity to rrview these and compare
them with the information being collected from other sources.
Because of the methodology problems noted above, however, the
results of the first NIH/Westat market survey do not convince the
Committee that .

.s assessment of the current market for
biomedical Ph.D.'s is erroneous.

THE 1978 OUTLOOK FOR Ph.D.'s

The market for Ph.D.'s in the basic biomedical sciences is a
dynamic system subject to decisions concerning R Lnd D funding
levels on the one hand and career decisions by undergraduate and
graduate students or: the oCier. Each year additional data
relating to the system become available through surveys such as
those conducted by the U.S. Office of Fducc.tion, NSF, and the

Commission on Human Resources (CHR). These new data have led to
revised estimates and projections which provide an outlook only
slightly altered from that reporte6 last year. The revised and
updated information is presented in Table 2.2, the highlights of
which are the followinq:

o Ph.D. production in the basic biomedical sciences
dropped 4.3 percent from 1976 to 1977 (3,371 to
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TABLE 2.1 Assgssment of the Current Market for Biomedical Scientists-- Department Survey and NIH/Westat

Survey Results

Current Market for Recent Ph.D.'s 2urrent Market for Postdocto-uL (Ph.D.'s)

=0.1.10,MIME.

Fields NIH/Westat

Department Survey (%)

NIH/Westat

Department Survey (%)

Shortage Balance Surplus Shortage Balance Surplus

11
Anatomy Shortage 60,6 32.2 6.7 Shortage 73.8 20.0 6.2

Biochemistry Shortage 16.4 36.6 47.0 Shortage 11.7 35.3 52.9

Biology Shortage 16.5 37.4 46.2 Shortage 18.3 40.8 40.R

Microbiology Shortage 28,6 40.8 30.6 Shortage 22.8 48.2 28.9

(4 Pharmacology Shortage 51,3 35.5 12.9 Shortage 57.8 25.5 16.74
Physiology Shortage 11.5 42.5 46.0 Shortage 15.3 43.9 40.8

Zoology Surplus 19.0 27.6 53.5 Shortage 24.2 36.4 39.4

All fields Shortage 36,8 36.5 26.8 Shortage 36.2 35.3 28.6

a
The two surveys from which these results were derived were taken at different times (1975 for NIH, 1977 for

department chairmen), which ay account for some of the differrn:es.

SOURCES: NIH (1977a), Appendixes E12 and E13.
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'!ABLE 2.2 Current Trends in Supply/Lewd Indicators for Bioratcal Science Ph.D.'s

1972 1975 1976 1977

Average

Annul

G7virth

Rate

Average

Annual

Charge

11972-77) (1972-77)

"SOpply Indicators:

Ph.D. production 3,176 3,286 3.371 3,225 0.3% 10

POIltdOCtOtAl Appti. 3,529 5,346 5,844 6,341 12.4% 562

Demand Indicators:

National expenditures

for health-related

R and D (1967 $) $2.66 bil. $2.95 bil. $2.90 bil. $2.93 bil. 2.0% 554 mil.

Life science R and 0

expenditures in

colleges and
(1972 -76) (1972-76)

universities (1967 8) $1.04 bil. $1.21 bil. $1.22 bil. NA 4.1% $45 mil.

NIH research grant
(1972-77) (1972-77)

expenditures (1967 $) $613 mil. $712 mil. $874 mil. $744 mil. 3.9% $26 mil.

.tabor forcers

Ph.D.'s employed in

biomedical fields:
(1972-77) (1972-;7)

Total 39,931 50,584 53,089 55,594 MS 3,133

Academic

(ere', postdocs.) 23,087 28,582 29,790 31,398 6.1% 1,582

Business 5,277 7,579 7,716 7,854 8.3% 515

Government 4,225 5,083 5,135 5,186 4.2% 192

Other

(incl. postdoci,) 7,076 ,812 9,780 10,763 8.7% 737

Inemployed and seeking 264 528 660 793 24,6% :06

liomedicel enfollmencs:
(1972-76) (1972-76)

First year graduate 16.027 18,876 18,823 NA CI% 699

Total graduate 33,508 38,314 39,322 NA 4.1% 1,454

Medical and dental

schools 60,955 74,220 77,011 HA 6.0% 4,014

Estimated undergraduate
b

343,587 428,443 463,574 NA 7.8% 29,997

Total biomedical graduate

end undergraduate

enrollment 438,050 540,977 579,907 NA 7.3% 35,464

a
Labor force and postdoctoral estimates

have been revised from those shown in the Committee's 1977 report.

Estimated by the formula U1 (A1+2- /3
1+2

)C
1

where Ili biomedical science undergraduate enrollment, in year i/

A
1+2

biomedical 8.A, degree. granted in year i+2, excluding health profession B.A.'s.
1+2

total B.A.

degrees granted in year i+2 Ci tote' undergraduate. enrollments in year These estimates are considerably

revised from those published in the Committee's 1977 report, The difference results from the exclusion of

health profession 8,A.'s from A142 above.

SWAM NRC (1973-77), NS? (1960-77), U.i. Office of Education (1959 -77), (1966 -78).



3,225) compared to a 2.7 percent decline in all
science fields. From 1971 to 1977, there has been
very little change in the annual number of Ph.D.'s
awarded in the basic biomedical sciences. This is
similar to the general trend in annual Ph.D.
production in all science fields where there has been
a slight decline of 1 percent per year from 1971 to
1977 after more than two decades of practically
uninterrupted growth.

o The postdoctoral pool continues to expand at a rapid
pace. In 1977 there were more than 6,300 post-
doctorals in the biomedical sciences, up from
5,844 in 1976, thus continuing the growth of the
postdoctoral pool noted in last year's report at an
annual rate of more than 12 percent.

o Estimated u dergraduate enrollment in the basic
biomedical sciences continues to grow at more than
7 percent per year. Graduate enrollments in these
fields are growing at about one-half the rate of
undergraduate enrollments. Medical and dental school
enrollments grew less rapidly in 1976 but still
accounted fr.: mire than 71,000 students compared with
74,000 in A975. The net result of the above growth
patterns is that total undergraduate and graduate
enrollments in the biomedical sciences continue Lo
grow at a substantial rate of almost 7 percent per
year.

o Real R and D expenditures in the life sciences in
colleges and universities showed almost no change
from 1975 to 1976. The growth rate in these real
R and D expenditures over the 1971-76 period has been
only 3.2 percent per year.

o The total labor force of Ph.D.'s employed in basic
biomedical fields has grown almost 7 percent per
year from 1972-77. Growth in the academic sector is
some%..hat lower, about 6 percent per year, while
growth in the business and industry sector is
somewhat higher at more than 8 percent per year.

The Committee's projections of academic demand for biomedical
Ph.D.'s have been revised in accordance with both this new
information and a refinement in the estimating procedures. As
before, t'aese projections are based on a relationship between the
Ph.D. faculty/student ratio (F/S) and R and D expenditures in
colleges and universities. (An analogous model is used for the
clinical sciences in Chapter 4.) The new data and revised
estimating procedures result in projections of academic demand
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for biomedical Ph.D.'s that are slightly higher than those of
last year. This is primarily because last year's estimates of
the number of Ph.D.'s employed in biomedical fields have been
revised upward, while the estimated undergraduate enrollment in
these fields has been revised downward due to the elimination of
enrollments in nursing, pharmacy, laboratory technology, and
other health professional fields (see footnote to Table 2.2).
The decision to eliminate these fields from this year's estimate
of biomedical enrollment is based on two considerations: 1)

these fields do not contribute very heavily to the demand for
faculty in the basic biomedical fields and 2) the rapid enroll-
ment growth in these fields in recent years would distort the P/S
ratio for the basic biomedical sciences. These changes have the
effect of raising the F/S ratio by about 45 percent over last
year's estimates. Thus, in this year's estimates, each unit of
enrollment has a greater impact on the demand for faculty.

Using the new estimating procedure, the data for 1962-76
indicate that the F/S ratio grew quite rapidly during the 1960's,
along with R and D expenditures, but appears to have stabilized
near the 0.05 level during the 1970's. This suggests that the
relationship between the F/S ratio and P and D expenditures is in
the form of an S-shaped curve typical of mans' growth processes.
A growth curvet (Figure 2.1) fits the data slightly better than
a straight line and, therefore, has been used to make projections
of demand for biomedical Ph.D. faculty through 1983 under various
assumptions about future patterns of R and D expenditures and
biomedical science enrollments. These assumptions are presented
in Table 2.3 and Figure 2.2.

From 1961 to 1975, graduate and undergraduate bioscience
enrollments grew steadily at almost 7 percent per year, slightly
faster than the 6 percent rate for total enrollments in colleges
and universities during this Period. But the demographic
patterns suggest that college and university enrollments will
level off and possibly decline in the 1980's. The children born
in the post war "baby boom" years between 1947 and 1957 are now
passing through college age and some observers feel 'chat enroll-
ments will have peaked by 1982 (Cartter, 1976, Keyfitz, 1978).
The Committee's projections cc. bioscience enrollments to 1983
reflect this view, ranging from a zero growth projection on the
low side to a five percent annual growth rate projection on the
high side. The most likely growth rate foreseen by the Committee
is about two percent per year from 1976 to 1983.

Life science R and D expenditures in colleges and univer-
sities also have been projected forward under high-, middle-, and
low-growth assumptions. The middle or likely growth assumption
for R and D expenditures is based on an extrapo'ation of the
slower rate of growth in R and D that has ocuurred since 1968.
High- and low-growth assumptions represent variations from this
trend, based on possible changes in federal support for R and D.
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The nine cells in Table 2.3 thus represent various combina-tions of R and D and enrollment projections that encompass the
range of possibilities the Committee considers likely based ontrends since 1961 and the analyses it has reviewed. Under thecombination of high-demand assumptions (I-A of Table 2.3), whichthe Committee believes to have a low probability of occurrence,
demand for biomedical Ph.D. faculty (excluding postdoctorals) isexpected to be about 2,800 per year for both expansion and
replacement needs. This level would protably be enough to absorb
all new biomedical Ph.D.'s seeking academic positions and wouldalso reduce the postdoctoral pool.

Under the combination of low-demand assumptions (III-C),
which the Committee also believes to be unlikely, less than 500
academic positions would become available annually. Clearly,this would create a much worse mal:-et for biomedical Ph.D.'s thancurrently exists.

Under the middle-demand and rdst probable set of assumptions
(II-B), demand for faculty is expected to be about 1,400 posi-tions per year. This is somewhat less than the almost 1,600
biomedical Ph.D.'s that have been added annually to college anduniversity faculties over the 1972-77 period (Table 2.2).

Estimates of faculty and graduate student growth between 1976and 1981 derived from the Committee's Department Survey indicatea decrease in the rate of growth from the first half of the
decade and thus tend to confirm the Committee's projections.Faulty size was projected by departments to grow at an average
annual rate of 2 percent with an additional 1 percent growth dueto retirement (Appendix E5). This compares to the 6 percent
growth from 1972 to 1976 (Table 2.2). Predoctoral enrollments
were projected by departments to grow at a 2 percent annual rateto 1991 (Appendix E6), down from a 4 percent growth rate in themost recent period. If acted upon, these perceptions may be
translated into a more conservative departmental growth in thefuture.

The question has arisen as to whether industry can absorb the
anticipated surplus of biomedical doctorates. During the past
few years, almost 12 percent of each year's new biomedical
doctorates have gone to work in the industrial sector (NRC,1975-77: 1977 report, p. 39). The Committee believes that thisproportion is likely to increase somewhat given the impact of
recent federal health-related regulatory legislation. (See thesection below on priority fields for research training for a
discussion of the impact of recent federal legislation.) In the
pharmaceutical industry, where over one-third of the new bio-
medical Ph.D.'s in industry are employed, a modest increase of
perhaps 2 or 3 percent annual growth of doctoral researchers
could be anticipated in the near future, according to some senior
research executives.

Employment of biomedical Ph.D's it federal, state, and local
governments accounts for only about 10 percent of the biomedical
Ph.D. labor force, somewhat, less than the business sector.
Furthermore, employment in the rTovernment sector has shown the
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TULE 2.3 Projected Growth in Biomedical Science Ph.D. Te...1.1.1ti, 1976-83. !mead on Projections of Enrollment and

B and D Expenditures

Assumption.% -out Weal A and D Expenditures in the
Life Science:. in Colleges and Universities

Assumptions about
I IX III

Graduate and Under- Will g.ow Will grow Will decline b'

graduate Enrollments in at 4%/y-. at 2%/yr. 1%/yr to AcAr.

the BiamAdical Sciences 1983 va:ue 1983 value $1.1 billion

and Medical and Dental Schools $1.61 tr...11ion $1.40 billion in 1983

A. Mill grow at 5%/yr Expected size of biomedica/

to 816,000 by 1983 faculty (r) in 1983

Annual growth rate of P,
1976-83

45,84, 44,484 42.186

6.3% 5.9% 5.1%

Average annual increment
due to faculty expansion

Average aunual replacement
needs due to death and

retirement

Expected average annual in-
crement in biomedical Ph.D.
faculty

B . 1011 grow at 2%/yr
reaching 666.000
by 1983

Expected size of biomedical
faculty (r) in 1983

Annual growth rate of r,
1976-E3

2.291 2,096 1,768

492 483 468

2,783 2,579 2,236

37,429 36.3)3 34,438

3.3% 2.9% 2.1%

Average annual increment
due to faculty expansion

Average annual replacement
needs due to death and
retirement°

Expected average annual in-
crement in biomedical Ph.D.

faculty

C. Essentially no
growth tram
1976 to 1983.
1983 value
580,000

Expected size of biomecical
faculty (P) in 1983

Annual growth rate of P.

1976-83

Average annual increment
due to faculty expansion

Average annual:replacement
needs due to death and

retirement°

Expected average annual in-
crement in biomedical Ph.D.

faculty

1.'38 929 661

437 430 418

1,525 1,359 1.079

32,584 31,614 29,981

1.3% 0.8% 0.1%

346 257 24

406 399 387

802 657 /13

allased on an estimated replacement rate of 1.3% annually due to death and retirement.
see Allan Cartter (1976, p. 121).
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lowest growth rate of all sectors over the past years. Theprospects for a significant expansion of the government sectorare not encouraging.
In summary, the most likely expectation is that academic

positions will continue to become available in the next few
years, but the increase will be at a rate somewhat reduced fromthat which has occurred over the past five years. Since 1972,business and industry opportunities for biomedical sciencePh.D.'s have been expanding at about 500 per year, and governmentemployment has provided an additional 200 jobs annually. Thesetrends are expected to continue. On the other hand, during the
same 1972-77 period, while pcoduction of biomedical science
Ph.D.'s has held steady at about the 3,200 level, the post-
doctoral pool has been, and is still, growing at an average rate
of about 560 per year.

From these observations it would appear that a reduction of
about 500-600 biomedical science Ph.D.'s per year is needed to
prevent a further build-up in the postdoctoral pool and to
stabilize the system over the next few years.

The findings shown here must be considered somewhat tentativedue to the lack of complete data in some cases and by the con-
siderable amount of estimation required in this analysis. Yetdespite the rather extensive revisions that have been made tolast year's estimates, the results have changed very little. The1978 outlook for biomedical science Ph.D.'s still indicates thelikelihood of a more than adequate supply; however, the slight
drop of about 150 biomedical Ph.D.'s awarded in 1977, althoughdifficult to evaluate, could be a signal that the system is
beginning to make the necessary adjustment toward equilibrium
(Table 2.2).

IMPACT OF LOST TRAINING GRANT SUPPORT

It is reasonable to expe&L ci.at a reduction in training supportwould leave an impact upon trth full-time enrollmel.ts and train-
ing program activities in biomedical departments, espLia]ly
those that depend heavily upon federal funds to sustain their
graduate programs. The Committee's survey of biomedical depart-ments2 does indeed show some impact, but the pattern of effectsis far from simple among the 180 departments reporting losses in
traineeships between Fall 1972 and 1975. The follcwing dis-
cussion reflects the complex effects on full-time enrollments,
program activities, and overall training qz:ality.

Impac:.: on Enrollments

Those departments losing traineeships experienced a 35 percent
loss of this support, a loss which represented 17 peri.ent of
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their 1972 full-time enrollments. Of the 180 departments
reporting losses in traineeships, 37 lost them entirely by 1975
(unpublished tabulations from the Department Survey data file).
Responses to the loss of traineeships were quite mixed. Some
departments (approximately one-third) were able to overcome this
loss through increases in one or more of the following sources:
federal research assistantships, institution /stay funding, or
personal resources (Appendix E20). As a result, enrollments in
these departments rose 19 percent during the 1973-76 neriod. On
the other hand, the remaining two-thirds of the departments were
unable to compensate fully for their traineeship losses, with the
result that their enrollments declined 8 percent in this period.

The overall result was that all departments losing trainee-
ships experienced a 3 percent increase in enrollments (Appendix
E19.2). This compares to a 15 percent increase in graduate
enrollments in all biomedical department: Thus, the lass of
traineeships appears to have dampened the general upward trend in
enrollments.

This variegated response by departments to the loss of train-
eeships is difficult to explain. One would expect an impact on
enrollments given the heavy reliance of training yrant depart-
ments on federal support and their strong inclination to as3ure
full-time study throug'n stipend support. In departments with
training grants in 1976, 45 percent of the full-time graduate
students were dependent mainly on federal funds compared to 17
percent in departments without training grants (Appendix E19.3).

Departments with training grants also reported that the
availability of federal support was the most significant factor
considered in controlling admissions levels (Appendix !9). These
departments assured support for a higher percentage of theil:
students than nontraining grant departments (81 percent to 71
percent) and for a longer period of time (4.1 mean years to 3.8
years) (Appendix E10). This high level of support has enabled
these departments to restrict nonacademic employment (53 percent
of trair.iny grant departments have this restriction compared to
32 percent of nontraining grant departments) (Appendix Ell).
Such prohibitions tend to shorten the training period and allow
the trainee to devote full attention to course and laboratory
work.

There are certainly local as well as systemic factors
involved both in the Oecisions of departments to attempt to
compnsate for their loo;: support and in their ability to recoup
their losses. Departments losing enrollments indicated by a wide
margin that the nonavailability elsewhere of alternative sources
of stipend support was the primary reason for their enrollment
loss (Appendix E21). On the other hand, departments showing
gains in enrollments in the face of traineeship cutbacks
indicated not only an ability to attract replacement stipend
support but also to increase their numher of self-supported
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students (Appendix E22). In the enrollment increase group it
was departments with high ratings, those in privately controlled
institutir%is, and th in medical schools that were successful
in obtaining funds frc::, e.iternative sources, while those with
lesser ratings, in publicly controlled institutions, and in
graduate schools indicated that self-supported students were the
primary compensatory mechanism.?

Impact on Program Activities

The loss cc training grant support also appears to have had an
impact on program activities. Department evaluations of the
current (as of 1976) impact of lost institutional support from
training grants indicate that support for student research (e.g.,
research equipmen', tipplies, computer time), pl:ogram support
staff, and student darticipation in professional meetigs were
the first activities adversely affected by cutbacks. Seventy
percent of the departments said these activities haJ been mod-
erately or severely curtailed (Appendix E23). In addition, when
department chairpersons were asked to assess the probable impact
of a total phaseout of training grants, they indicated that spe-
cial seminars and interdisciplinary training would be the last togo. It appears that departments consider special seminars and
interdisciplinary training to Le the most essential activities
supported by their training grants or perhaps the ones least
replaceable by other resources.

Informal site visits conducted by the panel confirm and
amplify the results from the Department Survey. Departments
experiencing significant losses in traineeships were resourceful
in their attempts to recoup their losses through alternative
sources of stipend support. While there was some constructive
reorganization attributable to belt tightening, a number of
departments did encounter problems resulting from cutbacks in
training grants that %ere substantial enough to warrant concern.
Departments at two high- quality private institutions appeared tobe operating at a minimal training capacity as a result of their
loss of traineeships. Since alternative sources of stipend sup-
port, both internal and external to the university, ace appartnt-
ly exhausted, these departments felt that further reductions
federal or other stipend support would reduce the number of
students below the level critical for a viable research trainingprogram. Such a condition would leave them the undesirable
choice of either cutting back faculty or taking on the charcter-
isti,:s of a rpp.parch institute, hi-h does little in the wey of
tralw.ng predoctoral students. In either case, the special
linkage that exists at a university between a dynamic program of
graduate training and ongoing faculty research projects would be
greatly weakened to the letriment of both.
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Impact on Training Quality

The Committee has expressed concern in each of its reports that
drastic cutbacks in federal training support could have an ad-

verse effect on the overall quality of research training. The
Committee has thus been caught on the horns of a dilemma: While
wishing to reduce overall bicscience enrollments in light of a
projected oversupply, it does not believe that t.:ie major burden
of achieving this goal should be disproportionately borne by the
best training programs.

This possibility exists because the merit basis of funcling

federal training, fellowship, and research gran support has led
to a concentration of federal graduate student support in top

quality departments. Thus, basic biomedical science departments
with high peer ratings of quality are almost fcur times as likely
to have training grants as lesser and nonrated departments
(Appendix E17).

Cutbacks in predoctoral traineeships will thus primarily
affect the programs of established training quality. As demon-
strated above, however, the impact has been quite diverse.
Furthermore, while enrollments have clearly been dampened com-
pared to other departments, severe contractions have in general
not occurred. Thus, to date the Committee believes that reduc-
tions in traineeships have, with individual exceptions, not
resulted in a serious diminution in the training capacity of
high-quality departments. The Committee cautions against
extrapolating this response to possible future cutbacks, since
the long-term impact of these and more severe reductions is

unknown.
The concentration of training grant support in high-quality

departments also affects the program benefits that redound to
recipient departments. As discussed in greater detail earlier
(see Training Grants and the Quality of Training in Chapter 1),
the training grant continues to be regarded as by Ear the supe-
rior mechanism of s.ipport because of the breadth and flexibility
of the training experience afforded by its program support com-
ponent. Departments interviewed on site visits consistently
reiterated this viewpoint. Departments view,d teaching and
research assistantships as useful complements to the core
training support but not as mechanisms of support that (Dn be
relied upon for ensuring quality.

In summary, while the Committee considers an overall decline
in graduate enrollments to be desirable, it is concllrned that ....he

reduction of training grants not be considered the only answer to
the problem of oversupply. More complex eftects nec!d to be taken
into account. For example, as discussed in Chapter 1, training
reductions could have a long-term impact on the auality of

biomedical research training prograr_i.
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PRIORITY FIELDS FOR hr,Sr\IRCH TRAINING

In the NRSA legislation, Congress asked that determination be
made of the fields in which additional bior..edical research
personnel are needed. During the current year tho Committee and
its advisory Panel on Basic Biomedical Sciences have devoted much
attention to the issue of the identification of priority areas
for research training. The Committee's previously reported views
on field specification were reinforced by visits by *panel members
to professional societies and NIH advisory and review committees
which, uniformly, exhibited little enthusiasm for highly spec-
ified training programs at either the oredoctoral or postdoctoral
levels.

As one exception at the predostoral level, the Committee this
year identifies the field of toxicology as needing some encour-
agement and special attention. Thi, need is discussed in a
section below and a spolcific recomn 3ation is providt:d in a
subsequent section.

In its 197/ report, the Committee noted that 1.mployment and
utilization characteristics differed low field. These differ-
ence3, although not large, become more convincing a, additional:
data are examined. The fields of biochemistry, biophysics,
genetics, physiology, and biology/ecology showed somewhat worse
than average employment opportunities, whereas arimal sciences,
environmental health and toxicology, epidemiolory, and pathology
are fields with better than average employment opportunities.

Thesk findings from las: year's Survey of Recent Doctorate
Recipients were generally confirmed by department perceptions of
the labor., market as reflected in the Department Survey Cppendix
E12). Neiertheless, the Committee believes would be unwise to
single out the first set of fields for reductions, given the
considerable mobility in the tasic biomedical sciences, and
continues to believe that graduate t.caining should be suffi-
ciently broad to enable young scientists to continiLI:. to switch
into fields of need.

With regard to postdoctoral training priorities, year
the Committee considered the question: Is the present training
support mechanism sufficiently flexible to facilitate scientific
growth in new fie?ds? The Committee found broad agreement that,
in general, NIH training programs do facilitate the emergence of
new fields of research. Young scientists in the seminal training
phases of their careers are quick to he attracted to promis'.ng
new fields and are then able to plan their research careers
accordingly. Individual awards facilitate such actious. With a
large and varied program of postdoctoral support by NIH, this
mobility is greatly enhanced. Peer review of fellowships and
training grants helps to keep the training ,rogran:, and the
research projects on which young scientists work timely.
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In reviewing fields possibly deserving special attention, the
Committee reconfirmed specific training needs in the previously
cited fields of biomathematics/biostatistics and epidemiology.
In addition, the rationale for greater emphasis on postdoctoral
training in toxicology is presented below, and a specific recom-
mendation given for this field in a later section.

Biomathematics/Biostatistics
and Cpidemiology

Citing results from the Survey of Recent Doctorate Recipients,
the Committee noted in last year's report that the fields of
biomathematics/biostatistics and epidemiology tend to attract
many persons from outside the biomedical sciences (e.g., sta-
tistics). As a resul`., these fields, in relation to other
biomedical fields, are deficient in the number of practitioners
who have had formal training through the Ph.D. level in the basic
biomedical sciences. There exists, therefore, the important task
of providing such individuals with fundamental biological
training.

In the field of epidemiology, there is demand not only for
epidemiologists with sold training the basic sciences
(Ph.D.'s), but also for epidemiologists with M.D. and other
health professional uegrees. As was pointed out at the public
me-tint;, epidemiologists traditionally have been recruited from
among physicians. In recent years, however, r:Latively few
physicians have been attracted to this field because of the lower
income associated with nonclinical biomedical fields, the addi-
tional education required beyond clinical training, and the
absence of adequate traineeship support.

Examplrzs of areas in whi.:h health professionals are needed
are the design and direction of trials of diagnostic and thera-
peutic techniques for clir'Ical use, such as mammography and the
treatment of high blood pressure; conducting research on en-
vironmental and other disease control measures; studying, in
conjunction with behavioral se:ientists, the natural history of
.isease including the role of behavior; and, in the area of
p--ychiatric epidemiology, developing diagnostic questions,
establishiri the validity of diagnostic decisions, and 5evelor)ing
criteria for distinguishing mental from physical symptoms.

A specific example of current interest that demonstrates the
type of study where epidemiologists with health professional
t2rgrees are required is that of the exposure in 1973 and 1174 of
more than 10,000 Michigan farm residents to polybrominated
bipheyls (pBB) as the result of an error whereby this material
accidently was added to cattle feed on Michigan farms. To
determino whether or not exposure to PBD had caused illness in
Michigan residents, three groups of people were studied using
questionnaire and interview techniques and blood analysis of PBB
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levels. Later, studies of lymphocyte dysfunction were also
carried out in animals and humans. Attempts were made to
correlate the findings with the degree to which the individuals
had been exposed to PBB. Studies such as this require the
involvement of both clinically trained and nonclinical epide-
miologists.

In summary, it is important to the future of the discipline
to have broadly trained epidemiologists from both clinical and
nonclinical backgrounds.

In the case of individuals with health professional degrees,
the research training need generally is the mirror image of that
discussed above for Ph.D.'s, namely, to acquire the necessary
mathematical skills through specialized training programs.

Toxicology

Historically, the science of toxicology developed from a need to
know more about the causes and effects of acute poisonings of
various kinds. Today, however, the need has shifted to under-
standing better the results when humans have been exposed for
long periods of time to very small, often trace, amounts of a
whL'e spectrum of man-made chemicals and other substances that
now permeate our environment.

In recent years a broad array of federal regulatory legis-
lation has been enacted in response to the public's heightened
concern about the potential health problems created by these
sCostances. This legislation has been directed primarily toward
the control of insecticides and pesticides, food additives, air
and water pollutants, radiological hazards, new drugs, medical
devices, and toxic chemicals.

Traditionally, this field has been a neglected area from the
research standpoint, and even today there are relatively few
individuals devoting full time to fundamental research in toxi-
cology. A heavy demand has been placed upon industry to conduct
certain types of testing. Such testing presupposes that the
science base exists, that the investigative methods have been
developed and tested, and that theories and hypotheses derived
from studies with animals or lower organisms can be translated
into meaningful terms for humars. Unfortunately, much of the
basic research that is needed to provide the necessary infra-
structure has not been done. Thus, there is a need for addi-
tional research toxicologists.

In addition, there is a concomitant demand for mic.evel
professional personnel who have had some advanced training and
for an even larger number of skilled technicians to conduct the
actual tests and collect the necessary data on the character-
istics of specific substances. Neither of these categories of
personnel lies within the purview of the Committee's
responsibility.
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A workshop held last year, sponsored by the Environmental
Protection. Agency (EPA), the National Institute of Environmental
Health Sciences (NIEHS), the Chemical Industry Institute of Tox-
icology, and The Conservation Foundation, on Training of Scien-
tists for Future Toxic Substances Problems (The Conservation
Foundation, 1978), estimated that approximately 500 senior pro-
fessional research toxicologists were needed to meet the im-
mediate needs imposed by environmental health legislation, to-
gether with an annual continuing need for another 100 to replace
those senior professionals lost each year from the field of
toxicology because of death and retirement.

Without endorsing these specific estimates, the Committee is
in agreement with the workshop's basic conclusion that additional
senior research toxicologists are needed to conduct the funda-
mental research that will underlie future testing procedures.
Although much of the needed research will be conducted by in-
dustry, the Committee believes that the national importance of
this work warrants the support of the required research training
under the NRSa program.

Currently, toxicologists receive their research training in a
few basic biomedical fields, primarily pharmacology, biochem-
istry, and pathology. The Committee believes that no critical
shortages exist for research personnel in these fields and that,
given field mobility in the basic biomedical sciences, the im-
mediate needs for research scientists in toxicology can best be
met with an organized toxicology postdoctoral training grant
progr 411. This program should be designed to expedite the acqui-
sition of the knowledge and experience necessary for young
doctorate recipients from the various fields of the basic bio-
medical sciences to do research in toxicology. It should help to
ease the current research personnel shortages related to the
recent legislation.

In order to ensure that the long-range needs of the field are
met beyond the immediate entrance of postdoctorals, a small
prototype, multidincirlinary, predoctoral training program in
toxicology is also needed. Sjnce the Committee is engaged in a
continuing study, it will review the situation annually and
revise its recommendations as future assessments warrant.

Formal recommendations are set forth in a later section of
this chapter.

Other Fields

The Committee received evidence from several sources, including
the Department Survey, that anatomy departments are often unable
to find suitable applicants for available f:Aculty positions.
However, these personnel needs are more related to the teaching
responsibilities of this field than to research nc,pd7, and thus
not directly under the purview of this study. Most researchers
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in anatomy departments are from the fields of cell biology,
neurobiology, or developmental biology, and the Committee has
found an adequate nualber of personnel trained in these fields to
satisfy research needs.

In the field of microbiology, the Committee has received
comments that the variety of subdisciplines within microbiology
have not been adequately considered and that there is evidence to
substantiate the existence of overall shortages in this field.
The Committee can find no evidence to support these views. The
Committee believes that interfield mobility adequately fulfills
the personnel needs for research training in the biosciences,
including microbiology. To the extent that microbiology relates
to the shortage fields identified by the Committee--epidemiology,
biomathematics/biostatistics, and toxicology--the Committee
believes that its recommended programs are sufficient to meet
their needs. The evidence of labor market shortage is largely
based on the NIH/Westat survey. As noted earlier in this chapter
(see Assessment of the Current Market), the Committee does not
agree with this interpretation of the findings from that survey.
The perceptions of microbiology department chairpersons (as
reported in the Committee's Department Survey) do not support an
appraisal of general shortage (Appendixes E12 and E13).

RECOMMENDATIONS

Predoctoral Training Levels

In its previous report the Committee discussed the high mobility
among fields of the basic biomedical sciences as reveaed in the
Survey of Recent Doctorate Recipients. Based in part on these
results, the Committee concluded that specific numerical recom-
mendations should not be made by individual field for 7doctoral
research training.

During the past year the Committee has examined recent in-
formation concerning future employmu;L opportunities for bio-
medical research personnel and found ml reason to change the
recommendations for predoctoral training support it mole in the
1977 report. In light of the discussion in the earlier sections
of this chapter, the Committee beli:ves that pr:viou,-: recom-
mendations of a 30 percent reduction durin1 the pal-.3.% 2 years in
federal support for predoctoral training are well -;;:stified (RC,
1975-77: 1976 report, p.9, and 1977 ceolort, p. The Com.ait-
tee is hesitant, however, to rec!ommerd a further reduc-zior until
it has had adequate opportunity to evaluate the impact of these
past recommendations, since further reduct;ons could i,Idvert-
ently reduce the effectiveness of che traning !-r(-)grams and thus



the future quality of the national endeavor in biomedical
research.

Recommendation. The number of predoctorals supported in the
basic biomedical sciences should be maintained at a level of
4,250 for FY 1980 and until such time as new information
indicates to the Committee that a change should be made.

Postdoctoral Training Levels

The Committee previously has recommended that 3,200 postdoctoral
awards in the basic biomedical sciences be considered at the
present time as the steady-state level. As shown in Table 2.4,
the number of basic biomedical postdoctoral awards listed by the
agencies for 1977 is significantly below the 1975 an 1976
levels. The number of postdoctoral training positions made
available by the agencies in FY 1977 Nell short of this recom-
mended level by about 15 percent (Table 1.1). Most probably,
:his was the result of budgetary limitations, since the actual
amount appropriated for training was over 12 percent less than
the amount the Committee estimcfted would be required to sustain
its recommendations. As noted in the CommitteL's 1976 report
(NF.C, 1975-77), the growing: number of postdoctoral appoirs-is in
thL basic biomedical sciences increasingiy have drawn support
from research grants and nonfederal sources. In 1976, these
sources supported more than 60 percent of the postdoctoral ap-
pci tees in the biological sciences, while federal fellowships
and training grants supported just under 40 percent (NSF,
1973-77).

Because of the special but limited need for toxicologists
that AOW exists (see separate section), the Committc.e is recom-
mending that NIH earmark 203 of these postdoctora :,wards fcr
individuals who wish to undertake this advanced tra:ning in
toxiccA77 or basic research related to toxicology and environ-
ment:a nealth.

This level of support will approximately cluble the effort
NTH now provides in this field. The Committee in the future will
monitor the supply/demand balance for this field and revise its
recommendation in the light of these i.:;essments.

Recommendation. The Committee recommend that for FY
1980-82, 3,200 postdoctorals continue to be supported annually.
The Committee Eurther recommends that of this number approxi-
mately 200 postdoctoral awards ecch year be in the field of
toxicology or research training related to toxicology. (See
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TABLE 2.4 Panel Recommendations for NIH and ADAMHA Predoctoral and Postdoctoral Traineeship

and Fellowship Awards in the Basic Biomedical Sciences

Agency Awards

and Committee

Recommendations

Fiscal Year

1975 1976 1977 1978 1979 1980 1981 1982

M.M1II

APeual awards

total 9,199 8,216 6,526

Pre 6,003 4,449 3,809
Post 3,196 3,767 2,717

1.976 relommendations

Total 8,600 8,600 8,600

Pre 5,100 5,400 5,400

Post 3,200 3,200 3,200

1977 recommendations

Total 7,450 7,450 7,450
Pre 4,250 4,250 4,250
Post 3,200 3,200 3,200

1978 recommendations

Total 7,550 7,550 7,550
Pre 4,250 4,250 4,250
Post 3,300 3,300 3,300



the later section on field specification for postdoctoral
training.)

Training Grants and Fellowships

The Committee reaffirms its previous recommendation on this
issue:

Recommendation. The Committee recommends that institutional
training grants be the primary mechanism for NRSA support of
predoctoral students in the basic biomedical sciences. Support
of postdoctoral training, on the other hand, should utilize
primarily the mechanism of individual fellowships.

At the postdoctoral level in the basic biomedical sciences
for Ph.D. degree holders, the Committee has recommended and
continues to believe that support should generally be on an
individual basis through fellowships. Although the latter policy
represents a modification in the current NIH practice of utiliz-
ing both mechanisms, the Committee is convinced that, with some
exceptions, organized training programs are noc needed since most
postdoctoral training is focused within the individual research
group. As illustrated in Table 2.5, some change in this direc-
tion is occurring. An example of an exception to this rule is
the recommendation the Committee for a postdoctoral training
grant program in the field of toxicology, where, the Committee
believes, organized programs would be mor,! effer2tive for pro-
viding the requited training and skills '.(3 scientists from other
basic biomedical fields.

Priority Fields and Announcement Ar -as

Predoctoral Training. The Committee reaffirms its past recom-
mendations thdt 1) unless otherwise noted, therr be no predoc-
toral field specification except for review and administrative
purposes; 2) all fields appropriate to the mission of NIH receive
equal consideration; and 3) awards be made on the basis of merit
as determined by the peer review system.

As discussed earlier in this chapter in the section on prior-
ity fields, the three fields of epidemiology, binmathematics/-
biostatistics, and toxicology need special attention and there-
fore should be specified in the official
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TABLE 2.5 NIB and ADAMHA Postdoctoral Traineeship and Fellowship
Awards, 1975-77, in the Basic Biomedical Sciences

Fiscal Year

1975 1976 1977

TOTAL 3,196 3,767 2,717

Postdoctoral Traineeship- 1,781 2,076 1,250

Postdoctoral Fellowships 1,415 1,691 1,457
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announcements concerning support for predoctoral research
training.

Recommendation. The Committee recommends that 1) predoctoral
training fields not be specified in agency announcemen'Is for
reasons other than for review and administrative pur7-oses except
for epidemiology, biomathemmtics/biostatistics, and toxicology
which are viewed by the Committee as priority areas for pre-
doctoral training; 2) NIH provide support for the establishment
of prototype, multidisciplinary, predoctoral training yrant
programs in toxicology and related research areas in order to
meet the long-term needs in this field for broadly trained
researchers.

Postdoctoral Training. During the past year and particularly at
its public meeting, the Committee's attention has been directed
to the needs of certain fields for postdoctorals and the need to
emphasize some aspects of postdoctoral training within those
fields. These expI.2ssed needs have been reviewed in the earlier
discussion in this chapter on priority areas. Specifically, the
Committee makes the following recommendation:

Recommendation. The Committee recommends that i) in the
field of biomathematics/biostatistics, encouragement be given to
establishing programs to provide maZ.hematical training for doc-
torates from other biomedical sciences; 2) in the field of epi-
demiology, encouragement and emphasis be given to attracting and
providing postdoctoral training for M.D.''; and 3) increased
postdo2toral support be provided to the field of toxicology.
(See the previous recommendation in the section on postdoctoral
training levels.)

Coordination of NIH Support for
Predoctoral Training

In report for 1977, and again this :ear, the Committee hz.s
stressed its belief that research training at the predoctoral
level should be broadly based and not ovf,..ly specified or di-
rected toward particular applications A., specific diseases).
This view has been stated again as pan. 1 a recommendation
given in the previous section.

With this in mind, it is not surprising that the Committee
has had some difficulty understanding the philosophy ard scope of
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the predoctoral training programs and policies of NTH,
particularly in view of the differing practices of the several
institutes that share authorization for predoctoral training.
The Committee recognizes the value of supporting research and
postdoctoral training by the categorical institutes but does not
believe that this pluralistic system is beneficial for pre-
doctoral training- The Committee believes it would be incon-
sistent and administratively unwieldly to eliminate predoctoral
field specification for the basic biomedical sciences, yet
continue to have, without any overall coordination by the agency,
predoctoral awards made by the various categorical institutes in
accordance with their own specific missions.

Thi'l problem is particularly acute in such multidisciplinary
fields as epidemiology and biostatistics. The current practice
having each institute support only the portion of each field
relevant to its interest has made these specialized methods
fields particularly vulnerable to inadvertent gaps in support by
the agency. The Committee believes that a more comprehensive
approach, entailing either a centralized administrative locus or
a single coordinating unlit, is needed to assure that the develop-
ment oc. these fields proceeds in a balanced way.

Because the purpose of the predoctoral training grant program
is to train the best young scientists for research careers in all
fields relevant to the overall mission of NIH, the Committee
believes that NIH should institute a mechanism for coordinating
all of the support it provides for predoctoral training through
the various institutes. Such coordination might be accomplished
either through the Office of the Director or, alternatively, oy
concentrating the administrative responsibility for all pre-
doctoral support le4thin one institute. If the lattel: means is
selected, the Col ittee considers the National Institute of
General Medical Sciences (NIGMS), the only noncategorical
institute at NIH and the one that now supports about two-thirds
of all NIH-funded predoctoral training, to be th appropriate
body for this responsibility. The Committee wishes to emphasize
that she coordinating unit, whether within the Office of tLe
Director, or a single institute, must assure tnat the separate
institutes both ,.rticipate fully in the decision-making process
and contribute apprc;:iately to the support required for the
total program. :'rgardless of the .-,,ans selected, the objective
of this coordination is to make sure that neither undue emphasis
nor gaps occcr in the _ipport of predoctora' training aero:s the
spectrum of the basic oiomed;cal sciences.

recorliondation. The Committee recommends that NIH establish
a procedure for coordinating all of its suppot for b..7eductora1
training in the basic biomedical sciences. It is suggested that
this might be accomplished either through the Office of the
Director or by placing this administrative responsibility within
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NIGMS. The purpose of such coordination is to ensure that no
aspect of predoctoral training in the basic biomedical sciences,
including the fields of Uiomathematics/biostatistics and epide-
miclogy, is either undersupported or overemphasized.

Regardless of the administrative means selected, the funding
institutes should participate fully both in providing appropriate
support for the final program adopted by the agency, as well as
in the decision-making process whereby this plan is established.

Multidisciplinary Training Grants

The Committee reiterates the endorsement it gave in its 1.977
report to the concept of multidisciplinary training, especially
at the predoctoral level, and also its position that applica,7ions
for training grants should be accepted by NIH from single depart-
ments as well as from those which are multidepartmentai in na-
ture. Different structural arrangements are possible for acheiv-
ing the objective of multidisciplinary training. NIH, especially
NIGMS, should not preclude considering applications solely on the
basis of departmental arrangements.

Recommendation. The Committee recommends that NIH not ('is-
courage applications for predoctoral training grants from single
departments, and that NIH 'ewe to the peer review system, as
part of the application review process, decisions about what de-
partmental arrangements in each case are best.

Fellowship tipplications

The Committee has been informed that NIH and ADAMHA have had
difficulty in receiving an adequate number of qualified postdoc-
toral fellowship applications in the biomedical sciences. This
poor response is believed to have been due, in part, to the dis-
ccduraginaly long wait required for decisions to be made on the
applications as a result of the dual review process, with the
consequence. that applicants frequently have had to make other
car-er decisions prior to their being notified of the action
taken on their applit:ation. A related consequence has been that
the shift from training arants to fellowships at the postdoctoral
level has seen retarded.

Recom:(:dation. The Committee recommends that the time for
reviewiny postdoctoral fellowship applications be redurd by
omitting the currently required review and approval by advisory
councils and by whatever other rh..:ans may be possible.
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FOOTNOTES

1. The mathematical specification of the relationship is as
follows:

F/S = exp ( a - B /(M-C)] + K where F = :1h.D.'s employed in
basic biomedical science fields at cLlleges and univers:'cies; S =
es'zimated graduate and undergraduate enrollment in bioscience and
medical and dental schools; M = weighted average of the last
three years of life science R and D expenditures in colleges and
universities, i.e., M t = 1/4(Rt+ Rt_i + 2Rt_2), 1967 $,
millions; a, a, C, K = Constants to be 6,:termined empirically.

Fitt:rig this curve to the data for 1962-76 gives the
following estimates for the parameters:

a = -3,354
= 734.0

C = 300
K = 0.037

2. Tables cm tLe Survey of Biom3dioal ind Behavioral Science
Departments (cited as "Department Survey") are contained in
Appendix E.

3. Definitipris of departmental characteristics--quality
(Roose-Ander:en) rating, institutional control, school type, and
department age--may be found in Appendix El.



3. BEHAVIORAL SCIENCES

INTRODUCTION

The Committne a.xl its Panel on Behavi ral Sciences have responded
to the diminution of academic employme.it prospects for new
Ph.D.'s and to developments in behavioral research by rec_ms-
mending that a shift to predominantly postdoctoral training be
achieved by FY 1981, with the ratio of support set at 30 percent
predoctoral /70 percent postdoctoral by that year) The shift
in training emphasis was suggested in ord r to promote emergence
of "specialized investigators in the area of behavior and
health," while maintaining; support in traditional fields "impor-
tant to the national mental health effort" (NRC, 1975-77: 1977
report).

For 2 years nos. the Committee has had the opportunity to
review and discuss the responses of the scientific community to
this recommended modification through statements made at the
public meetings convened by the Committee in 1976 and 1977 and
through individual communications. These views, together with
information provided by NIH and ADAMHA regarding their actions is
implementing these recommendations, have guided the Committee in
its deliberations.

In its present report, the Committee reaffirms its position
that a shift to predominantly postdoctoral training is appro-
priate and recommends that the overall ratio of 30 percent
predoctoral /70 percent postdoctoral be maintainer: through tY 1982
(Chapter 1, Table 1.2).

Labor market analyses continue to suggest that academic
employment prospects for new behavioral science Ph.D.'s depend on
academic enrollment growth, given current rates of Ph.D. produc-
tion and current employment conditions. For the purpose of
market analysis, the behavioral sciences have been separated into
clinical and nunclinical components, defined in the next section.
(Training fields are defined in Appendix D3.)

In recent years the number of behavioral science Ph.D.'s
employed in nonacademic sectors has increased at a faster rate
than the number employed in academic settings. Indeed, findings
from the 1977 NRC Survey of Biomedical and Behaioral Science
Departments included in this report reveal that a majority of
behavioral science department heads perceive a moderate to
critical .surplus of Ph.D.'s in the behavioral sciences based on
recent doctoral p2acement experiences. These changes in the
behavioral sc:ence employment pattern led the Committee to
explore in more detail the data from the 1976 NRC Survey of
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Biomedical and Behavioral Scientists reported last year (NRC,
1975-77: 1977 report).

In the present report the responses of the 1971-75 nonclin-
ical behavioral science Ph.D.'s employed in nonacademic settings
are cmpared with those of their colleagues employed in the
academic sector. The findings suggest that employment in nonaca-
demic settings does aot lessen the opportunity for behavioral
scientists to conduct health-related research (Tables 3.3 and
3.4). This has led the Committee to conclude that guidelines for
payback should --.retinue to be liberally applied to encourage
,tain types of employment in nonacademic settings for behav-

ioral scientists ha.ing received NRSA support.
Information has been brought to the attention of the

Committee that suggest:. taat certain barrier are preventing the
active recruitment of clinical psychologists, psychiatrists, and
other mental health professionals to conduct mental health
research. The Committee in its present repor'l explores oppor-
tunities for wedoctoral NRSA support for these personnel, the
availability of suitable sites for their research training and
'he potential for interdisciplinary research training. The
Committee concludes that an effort must be made in the coming
year to more fully document the factors involved in enhancing the
pool of clinicians who conduct mental health research.

This attempt to develop research training recommendations
based on a description of the market outlook and perceived
national research needs awaits testing, which will occur when the
first class of graduate students affected by the Committee's
recommendations reachL, the job market in the early 19d0's
(Shull, 1978). However, careful continued monitoring of emerging
enrollment and employment patterns suggest that no adverse effect
as a result of the Committae's recommendations need occur if
trends are carefully wa"ched and proper action taken.

OUTLOOK FOR THE BEHAVIORAL SCIENCES

In its 1977 report, the Committee presented the labor markr-t
outicok for Ph.D.'s in the behavil sciences. Ti-2 outlook was
based on a comoarison'of expected aemand for Ph.D. faculty in the
behavioral sciences relati, e to the annual number of behavioral
Ph.D.'s being Produced.

Last Year the Committee observed that the analysis of the
labor market in the behavioral fields was hindered by treating
the behavioral sciences as a single entity. The Co'.7.mittee
"oncluded that the separation of the behavioral sciences into
clinical and nonclinical segments would be a step toward a more
realistic characterization of this area ank would produce a
better basis for analysis.

Since the 1')77 report was published, additional data have
become available, and the separation into cl..nical and nonclini-
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cal segments has been made. The clinical fields include clinical
psychology, counseling and guidance, and school psychology.2
The remaining fields of psychology, together with anthropology,
sociology, and speech and hearing sci,:nces3 constitute the
nonclinical fields.

In separating these fields, it was hoped that a relationship
between R and D expenditures and the nonclinical faculty/student
ratio could be developed. While the disaggregated data still do
not provide much empirical evidence of such a relationship, the
analysis does appear to benefit from the separation. Among other
things, the greater dependence co!. the nonclinical fields on aca-
demic employment is clearly revealed, confirming the tentative
findings presented in the Committee's past reports (NRC, 1975-77:
1976 and 1977 recorts). Table 3.1 presents the data in terms of
some of the indicators the Committee has relied on to assess the
labor market.

Ph.D. Production

Nonclinical. The yearly increases in 1976 and 1977 were
smaller than in previous years. This is a sign that Ph.D. pro-
duction for these fields may be leveling off. The 1977 level
was only 1.4 percent greater than the 1976 level in contrast to
the average annual increase of about 4 percent since 19',].

Clinical. Ph.D. production is also slowing down but at a
lesser rate than in the nonclinica.). fields. The increase from
1976-77 was 3.4 percent, while the average yearly increase since
1971 has been over 8 percent.

Postdocrals

Nonclinical. The number of postdoctoral appointments has
been arowing at more than 10 percent_ per year since 1972. As
suggesteo in last year's report, the buildup of the postdoctoral
pool may be a sign that the academic market is not absorbing new
ni.D.'s in traditional academic posii-ions at a rate commensurate
with Ph.D. production.
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111111.17 .3.) Current Trends in Supply/DoewuW Indicators for neh.ivloraJ Science ('hD.'.4

1972 1975 1976 1977

Avoragn
Annual ...vs..' 4e

Gr,wth Annual
Kate Change

Supply indicators:
Nonclinical: ,1972-77) (1972 -7:')

Ph.D. production 2,212 2,580 2,709 2,746 4.41 107

Postdoctoral appts. 389 515 580 64.1 10.61 51

Clinical;
Ph.D. production 902 1,118 1,262 1,305 7.71 81

Postdoctoral appts. 124 247 313 379 25.01 51

Demand indicators;
behavioral sciences
R and D expenc
.42"02 in caliper
and universities (1967 5)

141ur force:
b

$99.8 mil 594.5 mil. 583.0 mil. NA

(1972-76)

-4.51

(1972-76)

5-4.2 mil.

Ph.D.'s employed in
nonclinical b.hevioral
fields; (1972-77) (1972-77)

Tot 1 18,472 23,642 75,170 26,657 7.61 1,637

Academic
(excl. postdocs.) 14,443 18,433 19,269 20,105 6.8% 1,1ft

Business 1,173 1,651 1,770 1,888 10.01 141

Government 977 1,289 1,888 1,651 11.11 135

Other
(incl. self-.m. and
postdocs.1 1,699 1,936 2,151 2,365 6.8% 133

Unemployed and seeking 180 373 510 648 29.2% 94

Ph.D.'s employed in
clinical behavioral
fields;

Total
acadeaie

(excl. pn.Adoco.)

10,511

4,159

14,729

5,064

16,138

5,248

17,547

5,432

10.^1

5.5%

1,40,

253

Business 1,297 2,383 2,969 3,554 22.3% 451

Government 1,135 1,222 1,313 1,105 4.411 54

OtLir
(incl. self-amp. and
postdocs.) 3,873 5,995 6,5?"5 7,077 12.8% 641

Unemployed and seeking

behavioral science
enrollments:

47 65 72 79 10.91

(1972-76)

6

(1972-76)

ril-Dt-Year grad. 22,604 25,081 26,270 NA 3.8% 917
'at. total grad.

nonclin(cal 31,033 34,368 35,385 HA 3.3% 1,088
clinical 10,852 14,669 16,411 NA 10.91 1,390

Eat. nanclinical
undergradc 682.002 673,197 754,138 HA 2.51 18,034

Total nonclinical
grad. and undergrad. 713,035 707,565 789,523 NA 2.6% 19,122

ain thiz, table clinical behavioral fields include clinical and school psychology, counseling, and guidance; nonclinical
behavir:al fields include anthropology, sociology, and nonclinical psychology.

b
Lebo: fore= emd doctoralastir.lataa have boon revised ECOft thoe. hown in tr..: 1977 report.

°Zatimated by the formula U. (Ai42/111 42)Ci. where Di . behavioral science undergraduate enrollments in yi,ar

behavioral science baccalaureate decrees award...! in year 1+2; Bi total baccalaureate degrees awarded in year 1+2; Ci

total undergraduate enrollments in ..ax L.

BrWisCRI NPC (1973-771. NSF (1960 -77), U.S. Office'of education (1959-77).
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Clinical. Although the number of clinical postdoctorals is
quite OWTI(about 380 in FY 1977), it has been growing at a rate
of 25 percent annually since 1972. It is not clear, however,
whether this represents a tightening of the market for these.
psychologists or a change it the role of postdoctoral training in
clinical psychology.

The Committee notes, foi example, that over 50 percent of the
1971-75 clinical psychology Ph.D.'s taking a plstdoctoral
appointment within 1 year of completing their ...octorate did so
for reasons other than getting research experience, switchirg
fields or falling to gain employment (NRC, 1975-77: 1977 r-,ort,
Appendix E1.2) . The Commmittee will explore the role of pcs .0-

toral training for these clinical fields in moue detail in tht
coming year.

Academic Labor Force

Nonclinical. More than 75 percent of the nonclinical Ph.D.
labor force is employed in colleges and. universities. The aver-
age annual increase in faculty positions has been about 1,100
since 1972.

Clinical. Only about 30 percent of the Ph.D.'s in these
fields are employed in academic settings. A greater 7,,roco,.tion
are employed in hospitals or clinics or are self-employee.

Enrollments

The separation of enrollment data into clinical and nonclinical
categories h4s been made for the graduate level only. Enrollment
within clinical fields is almost half the total ,..pr all the
behavioral sci:Jces. Both undergraduate and nonclinical graduate
enrollments are in%!reasing at a rate of 3.1 percent per year.

Projections of Academic Demand

Revised projections of academic demand have been developed th:s
year for the ncnclinic'al areas but not :or the clinical area,
since only a smail fraction of clinical behavioral scientists are
academically employed. The projected demand for nonclinical
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behavioral Zaculty has been based on assumptions about future
enrollments and about the magnitude of faculty/student ratios.
Note that the projection methodology used here must differ
slightly from that used in the biomedical and clinical sciences
areas. Since no significant relationship can be demonstrated
between the nonclinical F/S ratio and behavioral science R and D
expenditures in colleges and universities, future F/S levels must
be estimated from an examination of past patterns rather than
calculated from assumed R and D expenditures. The nonclinical
F/S ratio has behaved in a somewhat erratic fashion over the past
15 years as shown in Figure. 3.1(b). No long term trend is
discernible in this pattern, but the ratio has jumped from less
than 0.020 during the 1960's to higher levels in the 1970's.

As last year's report, the Committee has made three
assumptions about future enrollment anti used these in combination
with three assumptions about future levels of the nonclinical
faculty/student ratio (Figure 3.1 and ]able 3.2).

The nonclinical faculty/student ratio in 1976 was 0.024.
Ur.--!:!r the high assumption it is projected to increase to 0.027 in
1983; under the middle assumption it will increase to 0.025 in
1983; under the low assumption it will decrease to 0.023 in 1983.

Enrollments have been projected forward under an assumed high
rate of 3.5 percent per year, a middle rate of 2 percent per
year, and a low rate of zero growth.

The middle set of assumptions (Table 3.2 II-B) is considered
to be the most likely case. Under this combination of assump-
tions, demand for non.Ainical Ph.D. faculty in the behavioral
sciences is expected co average about 760 positions annually to
accommodate both e' ?ansion and replacement needs. This is
approximately 370 :,_!ss than the number of nonclinical Ph.D.'s
that are currently teing added to faculties each year anus, at
this projected level of academic demand, Ph.D. production would
have to be reduced by 3N) co 400 Ph.D.'s per year to prevent
further imbalances from ueveloping if other employment in other
sectors remains constant.

However, both the business and government sectors are
expanding faster than is the academic sector and, althowjh they
employ many fewer nonclinical behavioral Ph.D.'s, their continued
expansion could provide jobs for many of the Fh.D.'s not absorbed
into the academic s,:ctor.4

On the other hand, if enrollments continue to grow at their
present rate, rather than declilie to 2 percent per year as
;'xpectel, and if Ph.D. production stabilizes at its current
level, -LnL prospect^ for new Ph.D.'s would be much improved. In
this case the academic market for nonclinical behavioral Ph.D.'s
likely ..-dould expand just enough to accommodate practically all
Ph.D.'s being produced at the current rate. But if departmental
perceptions of no growth in enrollments are correct, then the
annual number of Ph.D.'s would have to be even more drastically
curtailed to prevent near term imbalances. It is clear that
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TABLE 3.2 Projected Growth In Noneltnical Oehdvtor41 Ph.D. Vnuulty, 1976 -113. Sawed an Projections of Enrol ..nt and
Faculty/Student Ratios

. Assumptions about the Paeulty/Studere. Ratio fc
cl'nical Behavioral Ph.D.'s

I II III

Assumptions about Behavioral bill continua to Increases Declines
Science Undergraduate and Non- grow, reaching slightly to to 0.023
clinical Graduate Enrollment 0.027 by 1983 0.025 by 1983 by 1983

A. Will grow at 3.5%/yr.
somewhat faster than
present rate (about
3.1%/yrl, reaching
1,004.500 students by
1983

Expected size of nonclinical
behavioral science faculty (F)
in 198:

Annual growth rate in F from
1975-82

27,121

5.0%

25,112

3.9%

23.103

2.6%

Average annual increment due
to faculty expansion

Annual replacement needs due to
death and retirement&

1,122

302

835

2E9

548

275

Expected total annual increment
in nonclinical behavioral science
Ph.D. faculty 1,424 1.123 823

B. Will grow at 2.0%/yr.
reaching 906,900 students
by 1983

Expected size or nonclinical
behavioral science faculty IF/
in 1982

Annual growth rate in F from
1975-82

24,487

3.5%

22.673

2.4%

20,859

1.1%

Average annual increment due
to faculty expansion 745

Annual replacement needs due to
death and retirement& 284

Expected total annual increment
in nonclinical behavioral science
Ph.D. faculty 1.029

C. Essentially no growth
from 1976 level of
789,300 students

Expected size of nonclinizo
behavioral science faculty (F1
in 1982

Annual growth rate in F from
1975-82

21.317

Average annual increment due
to faculty expansion

Annual replacement needs due to
death and retirement&

Expected total annual increment
in nonclinical behavioral ucience
Ph.D. faculty

486 227

273 261

759 488

19.738 18,159

1.5% 0.3%

20 67

264 254

557 321

-0.P%

-159

243

aBased on an estimated replacement rate of 1.3% annually due G, death and retirement. See Cartte: (1976, p. '21;.



these trends in enrollments and Ph.D. production, which are
important indicators of the system's movement toward or away from
equilibrium, must continue to he monitored closely.

FINDINGS FROM THE SURVEY OF
BEHAVIORAL SCIENC'E'S DEPARTMENTS

Oven 75 percent of the 474 behavioral science departments with
doc:toral programs responded to the 1977 NRC Department Survey
(Appendix E). Responses were analyzed by differences among
fields and by such characteristics as age of the department,
quality of the department, and whether the department was located
in a public or private institution or in a qt. 0Jate or medical
schoo1.5

In contrast to the biomedical sciences, behavioral science
departments rely less on federal funding for support of their
full-time graduate students. Only 19 percent of the behavioral
science graduate students received their primary support from the
federal government in 1976 as compared to 32 percent in the basic
biomedical sciences (Appendixes E19.3 and E40.3). As might be
expected, however, behavioral science departments receiving
federal training grant support had a higher percentage of full-
time students whose primary support came from federal funds than
did departments without training grants (27 percent versus 11
percent) (Appendix E40.3). Hence, changes in federal support
patterns might he expected to affect enrollments in departments
receiving such support.

In the sections that follow, the responses of these behav-
ioral science departments al-e analyzed with respect to their pPc-
ception of the labor market; the effect of the availability of
predoctoral support on full-time graduate Enrollments; and the
impact of lost training grant support on such factors as
enrollments and the training environment.

Labor Mcrket Issues

The majority of behavioral science departments indicated chat
there is a su,:plus of doctorates in their field in the labor
market (Appendix E34).

The state of the job market was reported as having a
significant impact on the department's preeoctoral aomissions
policy by 42 percent of the departments (Appendix E30).
Furthermore, 64 percent of tne behavioral science deparents
said that a future worsening market would cause them to limit
enrollments (Appendix E36). However, departments generally
perceived no growth in predoctoral enrollments through 1981
(Appendix E28).
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There was little indication that a worsening labor market has
resulted in a postdoctoral holding pattern, since only 11 percent
of the departments with postdoctorals indicated that there was a
lengtlening of time individuals spent in postdoctoral status due
to a yorsening job market (Appendix E37). Departments predicted
that postdoctoral levels would grow at an average annual rate of
6 percent th 'gh 1981 (Appendix E29).

Factors Influencing Predoctoral Support

The availability of predoctoral support was judged by 52 percent
of behavioral. science departments to be an importat factor in
determining admissions (Appendix E31) . Departments at private
institutions, those with training Grants, and older departments
indicated in general a greater tende:ic to limit admissions based
on anticipated support (Appendix E31).

Most departments (78 percent) reported that they guaranteed
some of their predoctoral students full tuition-stipend support.
As might be expected, departments with traini.g grants were in
the best position to do this (Appendix E32).

Only 28 percent of the departments reported a policy
prohibiting regular nonacademic employment for full-time students
(Appendix E33). Such a policy was most likely to be in effect in
private institutions or in departments with training grants.
However, 50 percent of these departments indicated that they
would cemove the policy if federal and ott-er sources of support
were sharply cut back.

Impact of Lost Training Grant Support

.bout 87 behavioral science departments lost traineeships between
1_72 and 1975. These departments showed a modest 6 perce:.t
de.line in full time enr-Alments from 1973 to 1976 (Appendix
E40.2). Some of this lost support was recovered by increases in
teaching assistantships (7 percent) and other forms of support.

When the 55 departments that experienced both traineeship and
full-time enrollment losses were asked their explanation for the
enrollment loss, over 60 percent marked the nonavailahility of
alternative stipend support as the primary reason (Appendix E42).
Where behavioral science departments have shown growth in
traineeships, they have also shown a marked increase 53 percent)
i.. the number of s-,1f-supported students (Appendix E40.2).

The imp.ct of .)st tra:r.i.lg grant- so?port is rot limited to
changes in the patterns of student support. Program activities
supporting student research (e.g., research equipment, supplies,
and computer time), program support staff, and travel to profes-
sional meetings were mentioned by nearly 70 percent of the de-
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partments as being moderately or severely curtailed by current or
potential training grant cutbacks (Appendix E44). At the same
time, the activities most frequently identified as central to the
training grant coacept--special seminars and interdisciplinary
training--were cited less frequently, although by a majority of
departments, as being adversely affected if training grants were
eliminated.

THE MARKET FOR
BEHAVIORAL SCIENCE PERSONNEL

In its 1977 report, the Committee reported a slight decline in
the proportion of the behavioral science Ph.D. labor force that
was employed in tne academic sector between 1972 and 1975 and
also determined that the proportion of behavioral science Ph.D.'s
p7.anning employment in the academic sector upon graduation had
decreased from 59 percent in FY 1969 to 49 percent in FY 1976.

Since a shift to employment 4A the nonacademic sector in the
tehavioral sciences has been confirmed by a number of sour7es
iPallak, 1978; Dynes., 1978), the Committee and its 'A:anel on
Behavioral Sciences undertL,lk to explore in greater detail the
types of activities that characterize nonacademic employment for
these scientists. Using data derived from the 1976 NRC Survey of
Biomedical and Behavioral Scientists, comparison was made of
1971-75 nonclinical6 behavioral science Ph.D.'s employed in
academic settings in October 1976, with those employed in
nonacademic sectors.

Tnis analysis revealed that 'n estimated 8,13u nonclinical
behavioral scientists completiag their doctorates between 197'
and 1975 were employed or holding postdoctotal appointments in
academic settings in October 1976, in comparison to the nearly
2,000 found outside t''e academic sector (Appendix G1.1 and G1.2).

A larger fraction of those academically employed reported
spending some part of their time in research than those in
nonacademic settings (90 percent versus 73 percent,
respectively). However, the average time spent in research was
about 30 percent for both groups (Table 3.3).

With respect to the type of research involved, a larger
proportion of the behavioral scientists employee in nonacademic
settings reported that their work was clinically oriented (48
percent) than did their academic counterparts (37 percent)
(Appendix G4.1 and G4.2). As Table 3.4 reveals, a slifthay
1:.rger fraction of those employed in nonacademic settings
reported Cheir work to be directly related to health (40 percent
versus 33 percent).

Over two-thirds of those doi..g research in academic settings
reported nonfederal sources to be the krimary source of support
for research (Table 3.4). The inverse was found for those
employed in nonacademic sectors. That is, over 60 percent of
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?ABLE 3.3 Work Activities of 1971.75 Behavorial
Science Ph.0 Recipients by Employment Sector

Empioyment sector

Academic
NonacadcAic

Tbtal Anthropolcgy Psycho'ly Sociology Other Total Anthropology Psychology Sociology Other

Average time .pent in:

TOTAL I 100.6 100.0 100.0 100.0 100.0 100.0 100.0 1 1.0 100.0 100.0

Ruearch and &wells:men, t 29.3 29.6 1.8 27.4 23.6 31,4 46.1 29.0 40,, 25.6
Teaching I 48.7 54.1 0.9 53.3 48.3 5.1 2.7 5.8 4,4 5.4
Mamgement and

administration I 11.7 19.4 11.5 12.2 13.7 22,9 2.7 23.0 19.8 24.1

C)
Consulting I 4.4 2.4 4.8 3.6 3.9 16.8 9.5 17.1 21.9 9.7
Other professional

services I 4.4 1.8 5.1 2.7 8.1 21.1 8.8 22.6 10.9 34.0
Other actE.vities 1 1.7 1.6 1.9 0.7 2.3 2.5 4.3 2.5 2.6 1.1

Percent of employed Ph. 's

in sole research I 89.6 14.1 86.8 95,2 88,3 72.S 87.1 70.0 80.8 69.5

Survey item iesionnes N 2,261 286 1,458 276 241 492 23 364 50 55
Est1m-ted total N 0,130 1,087 4,F90 1,643 710 1,893 107 1,295 299 192

SOURCE: 'C, Sun / of Biomediol and Behavioral Scientists, Washington, D.C., 1976



TANS 3.4 Smith -relatedness and Source of Support for Research Conducted by 1971-75 Behavioral Ph.D.'s by Deployment Sector

Employment Sector

Academic
tbucadesic

Total Anthropology Psychology Sociology Other Total Anthropology Psychology Sociology Other

Research relabel to health

'l IL 1100.0 100.0 100.0 100.0 0.0 100.0 100.0 100.0 100.0 1:=.0

Directly I 33.3 25.3 35.9 28.8 40.3 39.8 35.3 40.7 34.3 47.4

Indirectly I 47.0 48.6 48.5 43.9 41.3 38.5 l4.7 38.0 50.9 31.9

Not at all t 19.7 26.1 15.6 27.2 17.9 21.6 50.0 21.4 14.8 20.7

Research support from:

VIAL 100.0 100.0 l00.0 100x 100.0 100.0 100.0 100.0 100.0 100.0

Nonfederal mums I 67.8 69.7 64.9 71.7 71.4 38.9 26.6 39.6 37.4 44.9

!Waal sources I 32.2 30.3 35.1 27.3 28.6 61.1 73.4 f1.4 62.6 55.1

NIH I 12.8 8.2 15.8 6.9 15.5 5.0 0.0 4.7 4.7 11.2

ANN t 7.7 5,8 9.4 6.7 1.4 11.0 14.1 10.6 1 ',.9

1.9

NRA t 1.5 0.5 0.8 4.3 0.0 1.4 0.0 0.8 4.7 0.0

Other federal source. I 14.8 19.2 13.8 15.4 13.3 48.5 68.8 48.5 45.3
42.1

Survey item responses N 2,030 269 1,238 260 213 356 20 258 40 38

Estimated total researchers N 7,249 1,017 4,068 1,539 625
1,317 81 619 236 121

WAC, Survey of Biomedical and Behavioral Scientists, Washington, D.C., 1976.
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those doing research in the nonacademic setting reported the
federal government to be the primary source of support, a finding
to be explored in greater detail in the coming year.

Significant variations in response regarding tht importance
of postdoctoral training may be noted among behavioral science
fields. Postdoctoral training was -judged more frequently to be
necessary by psychologists than by other social scientists
regardless of their work settings (Appendix G6.1 and G6.2).

Behavioral scientists who took postdoctoral training within 1
year of earning a doctorate made up about 13 percent of the total
number of 1971-75 behavioral science Ph.D. recipients in both theacademic and nonacademic sectors (Appendix G9.1 and G9.2). Fur-
thermore, over half in each employment setting indicated that the
postdoctoral appointment was taken either for research experience
or to switch fields. About one-fifth of the respondents in each
sector indicated that the absence of employment opportunities ledthem to take postdoctoral appointments.

From these data, the Committee has concluded that imployment
in nonacademic settings does not lessen the opportunities for
behavioral scientists to conduct health-related research. With
respect to the development of NRSA policy for the behavioral
sciences, this information suggests that guidelines for payback
ahould continue to be liberally applied to encourage certain
types of nonacademic employment where opportunities arise to
conduct research related to national health needs.

Statistics describing the employment characteristics of
behavioral science Ph.D.'s are useful in tracing the supply and
utilizction of scientific per-onnel. They do not shed much light
on the reasons for changes, however, and say little about the
quality of the scientific enterprise (Kuh, 3978). Hence, changes
in employment require careful exploration:

o Why are these patterns changing?

o Are these changes temporary or permanent?

o How is mobility distributed among moi:e and less
productive behavioral scientists?

While the Committee has shown the work activities of 1971-75
nonclinical behavioral science Ph.D.'s to be strikingly similar
whether they are employed in academic or nonacademic settings,
the impact of the shift to nonacademic employment on the quality
of the national health research enterprise must continue to be
given car-rul consideration by the Committee and its Panel on the
Behavioral Sciences in the coming year.



RECENT TRENDS IN RESEARCH
ON BEHAVIOR AND HEALTH

In 1976 report, the Committee called for more emphasis on
research training in the area of behavior and health. Since that
time, there have been some signs of additional interest in this

research enterprise confirm the Committee's
recommendations.

A substantial audience attended the 1917 symposium sponsored
by the Committee's Panel on Behavioral Sciences at the annual
meeting of the AAAS. The symposium emphasized career oppor-
tunities in this area.

In the same year, a Conference on Behavioral Medicine was
convened at Yale to define and state the goals of research in
behavioral medicine (Schwartz and Weiss, 1973). This Conference
culminated in the formation of the "Academy of Behavioral Medi-
cine Research," whie. convened its first steering committee
meeting in Washington, D.C., in April 1978 under the au6pices of
the Academy of Sciences Institute of Medicine (NAS IOM)

(Baldwin, 1978).
Furthermore, at its 19'8 annual meeting in Toronto. the

American Psycholral Association established a Division on
Health Psychology which has as its goals:

(a) to advance contributions of psychology
as a discipline to the understanding of health
and illness through basic and clinical
research . . .; (b) to promote education and
services in the psychology of health and
illness; and (c) to inform the psychological
and biomedical community, and the general public,
on the results of current research and service
activities in this area.?

In addition to receiving greater attention in the scientific
sector, research on behavior and health has enjoyed increasing
attention from federal officials.

In a speech before the American Federation for Clinical
Research, DHEW Secretary Joseph Califano identified five tenta-
tive principles that might underlie the 5-year plan for the

department:

The most basic principle, in judgment,
should be this: to maintain, at a high
level, and enhance our support for
fundamental research into biology and
behavior . . . . As we maintain our support
for health research we should recognize
several important dimensions of this
principle. There must be a diversity
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in the research we support. The population-
based life sciences--biostatistics, epide-
miology, various behavioral sciences--are
at least as basic to our understanding of
health as the mote affluent and popular
consumers of research dollars, biochemistry
and molecular genetics (Califano, 1978).

An ad hoc Study Section on Behavioral Medicine has already
been estaarified at NIH to review all research proposals which
contribute to a better understanding of behavior relevant to theinterests of NIH. Several NIH institutes are also beginning to
actively solicit proposals for behavioral Lesearch training underthe auspices of the NRSA authority, most evident in the aanounce-ments of the National Heart, Lung and Blood Institute and theNational Institute for Dental Research (Evans, 1978).

Research findings are now published in such jo.Arnals as theJournal of Behavioral Medicine (Plenum Press), Women and Health
(Haworth Press) and the Journal of Health and Social Behavior
(American Sociological AgiaigElon). Topics that have been
identified include :esearch on life crises and their influence onhealth; biobehavioral studies of pain and its control; the impactof psychological stress on susceptability to infections;
degenerative diseases and malignant disorders; the role of early
experiences on stress tolerance in later life; and personality
differences in cardiac disorders.

In summary, research on the role of behavior in the occur-rence of physical illness and the maintenance of health has
enjoyed support both within the scientific commmunity and in thegovernment sector. The Committee continues to believe that em-phasis on predominantly postdoctoral training in the behavioralsciences will foster appropriate interdisciplinary training in
this area and will yield a cadre of investigators whose researchexperience will contribute to the advancement of this importantresearch enterprise.

RECOMMENDATIONS

Predoctoral/Postdoctora1 Support

The Committee has reviewed information provided by the scientificcommunity concerning the anticipated impact of its recommendationto shift research training support in the behavioral sciences
primarily to the postdoctoral level.

While critics of this recommendation assert that a reduction
in predoctoral support ray ultimately result in a shortag,..! of
needed research personnel, available statistics continue to
support the wisdom of a shift to predominantly postlec:oral
support.
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Labor market projections through 1983 suggest nat total
graduate and undergraduate enrollments. in the nonclinical
behavioral sciences would have to expand at an annual rate of at
least 3.5 percent in order to provide a reasonable expectation of
academic employment for nonclinical behavioral science Ph.D.'s
now completing their training (Table 3.2). Together with the
report by behavioral science department heads that there is an
observed "moderate" to "critical" surplus of recent Ph.D.'s
(Appendix E34-35), these data suggest that continuition of the
current emphasis on predoctoral support in the behavioral
scie. -:es by NIH/ADAMHA will contribute to a surplus of Ph.').'s
unless norIcademic employment opportunities expand markedly.

The Committee thus recommended last year that predoctoral
support be concentrated in those fields essential to mental
health research, where significant advances are now taking place;
in those fields, such as anthropology and demolraphy, that depend
on predoctoral support for fieldwork; and in certain innovative
areas, such as research on the role of behavior in physical
illness and the maintenance of health.

Although a shift to predominantly postdoctoral surr2ort, with
a steady-state budget, will result in the curtailment of predoc-
toral awards in some departments currently receiving support,
findings from the Department Survey suggest that reduced NRSA
support does not necessarily mean major reductions in graduate
enrollments. Departments that have lost predoctoral training
grant support show only a modest decline in full-time enroll-
ments, since the loss has been compensated for largely by funds
from a variety of other sources (Appendix E40.1-E40.3).

The full impact of the proposed shift to predominantly
postdoctoral research training support at this time cannot be
predicted completely. One reason is that the behavioral sciences
rely more heavily than do the biological sciences on nonfederal
sources of support. In the behavioral sciences, the amount of
support for postdoctoral trainin; that comes from nonfederal
sources is more than twice that in the biological sciences (44
percent versus 20 percent) (US?, 1973-77). Therefore, careful
monitoring of emerging enrollment and employment patterns, as
well as identifiable national research needs, must continue.

Certain information has collo to the attention of the Commit-
tee that suggests clarification must be made of the method by
which such recommendations are to be implemented. Specifically,
the Committee wishes to make clear that the recommendations for
behavioral science research training support, found in its 1976
and 1971 reports, and in the statistical summary tables in
Chapter 1 of this report, represent the sum total of NRSA awards
in the behavioral sciences and do not specify how these should be
allocated between the various federal agencies or among the many
institutes.

It is not expected that each institute or agency will
necessarily achieve the recommended 30 perc,NIt predoctoral/70
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percent postdoctoral ratio in the behavioral sciences by FY 1981.The missions of the various institutes of health (e.g., Heart,
Lung, and Blood; Alcohol; Child Health and Human Development; etal.) may require different ratios of predoctoral support to post-
aUctoral support in the behavioral sciences as new training
specialties emerge. Careful coordination of training fund allo-
cations should be undertaken to allow variation according tospecial needs while the overall goal of a 30:70 ratio of predoc-toral to postdoctoral awards is being achieved.

Recommendation. The Committee recommends that a joint policy
lopedbe deve by NIH and ADAMHA for implementing the Committee's

.recommendations so as to permit suitable departures from the
recommended overall ratio of 30 percent predoctoral /70 percent
postdoctoral stIpport by those institutes that can demonstrate aneed for expanding their support of predoctoral research
training.

Postdoctoral training represents a departure from the typicalcareer pattern for the behavioral scientist, although statistics
reveal that the number of postdoctoral appointments taken by
nonclinical behavioral scientists has been growing at a rate ofmore than 10 percent per year since 1972.

In its 1977 report, the Committee suggested that postdoctoraltraining is a means for behavioral scientists to strengthen
research ski17.s in such areas as population research, evaluation
research, ane. the role of behavior in disease development. Post-doctoral training also extends cooperative sttcly of brain func-tions by neurobehavioral scirntis:s interested in such processesas sleep, sensation and perception, learning, and emotions.
Finally, in the area of behavior development, postdoctoral
training may facilitate research on hyperkinesis, autism, and
various forms of mental retardation.

In viey of the fact that demographic projections indicate
that the elderly population in the United States will more thandouble in the next 50 years, so that 20 percent of the populationwill be over 65 years old in the year 2030 (Butler, 1978), it isclear that aa urgent need exists to assure that skilled investi-
gators are available to take up the complex research issues of
aging. The rommittee and its Panel on Behavioral Sciences
believe that research training in the behavioral sciences relatedto aging ought most properly take place at the postdoctoral
evel.

As the data from the 1.976 Survey of Biomedical and Behavioral
Scientists make clear, postdoctoral research training plays a
much greater role in some behavioral sciences than in others.
The Committee hopes that increased support for postdoctoral
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training will make it more common in those fields where it is now
rare and thus improve the quality of health research specialists
in these disciplines.

Recommendation. The Committee reaffirms its recommendation
that a ratio of 30 percent predoctoral/70 percent postdoctoral be
achieved by FY 1981. The Committee recommends further that this
ratio be maintained through FY 1982 (Table 3.5).

Traineeships/Fellowships

In its 1976 report, and again in 1977, the Committee recommended
that the proportion of traineeships to fellowships in the behav-
ioral sciences be'maintained at levels comparable to that re-
ported in FY 1976, namely at a ratio of 82 percent traineeships
to 18 percent fellowships. The Committee has not acquired any
information that would suggest that tlis proportion is a barrier
to the production of needed investigators in the behavioral
sciences at this time.

Testimony has been presented to the Panel on Behavioral
Sciences which suggests that the maintenance of this ratio,
coupled with a shift to predominantly postdoctoral training,
could limit the availability of preooctoral fellowships in cer-
tain important areas of the behavioral sciences. However, the
Committee has reviewed iata provided by ADAMHA for 1976 and FY
1977 and notes that in actual fact there was an increment in the
number of new ...lredoctoral fellowships awarded during that period.
Of the 123 new NRSA fellowships reported by ADAMHA in FY 1977, 64
were made for predoctoral training. This may be compared co 45
predoctoral fellowships out of a total of 124 awarded in the
behavioral sciences in FY 1976.

Recommendation. The Committee reaffirms its recommendation
thaCEET-W6767.11-6n of traineeship to fellowship awards be main-
tained at a ratio of about 80 percent to 20 percent through E-f
1982.

Minority Research Training Support

In its 1977 report the Committee formally recommended that ADAMHA
waive its r:Igulation that restricted NRSA predoctoral support to
graduate students who have already completed 2 years of graduate
studies. This waiver was suggested "to encourage more minority
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:VALE 3.5 Comaittee Recommendations for HIM and ADAMHA Predoctoral and Postdoctoral Awards in the
Debavioral Scierices

Agency Awards

And Committee

Fiscal Year

Secomeendations 1975 1976 1977 1978 1979 1980 1981 1982

Actual amlrds

Total 1,966 1,801 1,738
Pot 1,754 1,401 1,352
.Poet 212 400 . 386

1976 recommendations

Total 1,860 1,740 1,590
Pre 1,500 1,200 850
Post 360 540 740

1977 recommendations

Total 1,490 1,390 1,300
Pre 745 575 390
Post 745 815 910

1978 recommendations

Total 1,390 1,300 1,300
Pre

575 390 390
Post

815 910 910



applicants to enter and complete graduate training without undue
delay" in behavioral and other science research careers (NRC,
1975-77: 1977 report).

The Committee notes that this recommendation has not been
implemented. ADAMHA has indicated, however, that an effort is
being made to develop special targeted training program(s) that
limit eligilibility to members of minority groups and do not
prohibit supporting students in their first two years of
training.8 The Committee endorses this effort ,-Ind notes that
it is consistent with the tenor of some of the discussion at its
public hearings.

Nevertheless, the importance of cultural heterogeneity in a
pluralistic society--a mint that was emphasized in the public
hearings--together with the opinion of some witnesses that
special targeted training programs were not sufficient or were
inappropriate make the Committee unwilling to abandon its
recommendation that ADAMHA waive the "two-year restriction" for
minority group students. Directors of non-targeted training
programs continue to report difficulty in recruiting qualified
minority students to begin their training. Whether the two-year
restriction is a significant deterrent is not wholly clear. The
Committee has commissioned a special Study of conditions that
limit minority participation in graduate training for biomedical
and behavioral research; and it hopes that this study will be
helpful in suggesting the most appropriate means for overcoming
the limiting conditions. Finally, pending the assessment
effectiveness of existing minority targeted programs in several
behavioral sciences, the Committee remains of the opinion that it
would be desirable for ADAMHA to waive the two-year restriction
in the case of students who are members of minority groups.

Recommendation. The Committee recommends that ADAMHA waive
its two-year restriction to permit recruitment of minority
scientists through current NRSA programs. Such a recommendation
becomes increasingly feasible in the face of the congressional
proposal to extend NRSA predoctoral research training support to
a total of 5 years.

The Committee commends ADAMHA for its efforts to develop
special programs for minorities. At the same time, however, the
need continues to recruit such personnel through current
programs.

CLINICIANS IN
MENT;T, HEALTH RESEARCH9

Some psychologists and psychiatrists active in menial health
research have brought to the attention of the Commi.,tee both in
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public testimony and private communications their concerns about
the administration of programs to train clinicians to conduct
mental health research. One important concern is that the
separation of research training from clinical training for the
purpose of allocating federal support10 eventually will erode
the research base in such service-oriented Ph.D. fields as
clinical psychology (Garmezy, 1978). Another concern is that
NIMH has provided little "innovative thrust" in recent years
toward recruiting psychiatrists into research careers (Presi-
dent's Commission on Mental Health, 1978).

At the request of the Committee, the Panel on Behavioral
Sciences, in cooperation with the Panel on Clinical Sciences, has
examined these assertions and has developed a preliminary analy-
sis of them. Specifically, the Panel has reviewed and commInted
on 1) the approach developed by ADAMHA to assign applicatioLs for
predoctoral training support from the mental health professions
within their agency, 2) some of the disincent-ves to careers in
mental health research, and 3) opportunities for multidisci-
plinary research training.

Classifi-.!ation of Predoctoral
Applications by ADAMHA

When the NRSA Act required that a distinction be made between
clinical training and research training, ADAMHA, which had long
provided support for both types of training through NIMH, estab-
lished guidelines by which existing awards could be assigned to
either the clinical or the research training category "as the
preponderance of evidence"11 from the grant applications sug-
gested. Since that time, the agency requ5res applicants seeking
training support to declare their intent to pursue research or
clinical careers12 and, accordingly, assigns them to the ap-
propriate program of support.

The effect of these actions on the development of a pool of
clinician investigators in mental health research is not yet
clear, although this assignment process appears to affect more
significantly the acquisition of predoctoral research training
support, especially for predoctoral clinical psychologists.13

As one ADAMHA official has pointed out:

The necessity of making such distinctions
was, of course, related to the requirements
of NRSI. with respect to pay-back, limitation
on the number of years of support, etc. We
knew of no way to accommodate these legal
and other DHEW policy requirements within
undifferentiated . . . grants.14

To clarify the relationship between NRSA program adminis-
tration and the recruitment at the predoctoral level of
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clinicians for mental health research, the following assessments
are provided for the fields of clinical psychology and
psychiatry.

Clinical Psychology. Traditionally, predoctoral programs in
clinical psychology have involved 4 to 5 years of study toward
the Ph.D., during which time the individual has initially focused
on acquiring those skills that characterize all doctorally
trained psychologists.

Invariably these skills include a definitive
immersion not only in the contents of one's
specialty but also work in research method-
ology, advanced statistical and quantitative
methods, statistical design, computer train-
ing, etc. These skills . . . are joined to
active research participation during the
predoctoral years . . . .15

What distinguishes these clinical psychology 16 doctoral
students from their nonclinical peers is the intensive exposure
to various forms of human service delivery, culminating in an
internship period at institutions accredited by the American
Psychological Association, at which time the clinical psychology
student engages in the supervised peLformance of testing,
diagnosis, and/or treatment of clients.

Since Ph.D. clinical psychology doctorates can either provide
services or conduct research, with many actually doing both (NRC,
1975-77: 1977 report), the distinction between clinical and
research training drawn by federal agencies for administrative
purposes appears to some clinical psychologists to be artificial
or, at best, arbitrary.

This is especially the case when entire training grant
programs must be categorized, although the distinction is not
entirely impossible to draw on an individual basis.

With respect to individual support, clinical psychologists
have been supported as predoctoral NRSA fellows if they have b.!en
willing to de "lare their intentioli to pursue research careers.
Indeed, in recent years about half of the fellowshirs awarded by
the Psychological Sciences Fellowship Section of NIMri have been
at the predoctoral level. Of these, about 40 percent are made
for research training in the area of "maladaptive behavior and
mental illness." About 35 percent of tne total awards in this
area have been made to predoctoral clinical psychologists.17

In the view of many persons responsible for predoctoral
training in psychology, the distinction between clinical and
research training appears to be an impediment in the allocation
of NRSA predoctoral institutional research training grants. As
of FY 1978, no predoctoral institutional research training grants
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had been awarded to clinical psychology programs under the NRSA
authority. 18

The Committee is aware of the fact that clinical psychology
continues to be eligible for training support under bcth training
authorities. However, evidence reviewed in the past year
suggests that the oversimplification of the cc"tent of clinical
programs in order to qualify for training support may, in the
long run, adversely affect the development of graduate training
in clinical psychology.

Some clinical psychologists believe that this manner of
implementing t'ie distinction between research and clinical train-
ing will erode the research tradition in clinical psychology.
They also believe that the distinction encourages the "profes-
sional degree" movement in psychology,19 a situation that in
recent year has stirred much controversy within the psychology
community .2u

The complexity of these developments suggests that a more
extensive examination of the impact of the NRSA autho:ity on
research training opportunities for predoctoral clinical pc;chol-
°gists is required before a clear recommendation can be provided
by the Committee.

Psychiatry. Physicians get little or no formal research
training either at the predoctoral level or during their resi-
dencies. The Director of ADAMHA summarized the situation as
follows:

We must acknowledge that the recruitment
of physicians into research and academic
careers occurs from a biased population.
The vast majority of students who enter
medical school do so with the intention of
practicing medicine . . . . It follows that
psychiatry, along with other medical
specialties, when recruiting for investigators
at the postgraduate period, is recruiting
among people who most likely entered medical
school with a particular objective in mind
and have already made a tremendous investment
in pursuit of the objective.21

The National Institute of General Medical Sciences (NIGMS)
some years ago established the Medical Scientist Trailing Program
(M.D./Ph.D. ),22 now under the NRSA authority, as a means to
foster research careers early in the training of physicians.
Occasionally, this program has provided research training for
clinicians who subsequently conduct mental health research.23
However, there is no program of this type offered by ADAMHA at
the present time.
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Currently, research training in psychiatry under the NRSA
authority is supported through NIMH programs in the biological
sciences, social sciences, and "special areas." Interdepart-
...ental grants are made in which departments of psychiatry are
coequal to other participating departments. In FY 1977, support
for 231 positions was provided through 51 new or continuing
interdepartmental grants. However, only 44 of the 231 positions
represented predoctoral awards, and a small fraction of these
were made to individuals specializing in psychiatry. This sug-
gests that medical students are not being recruited in signi-
ficant numbers into research careers under the NRSA program. 24

It is not clear at this point whether the failure of the NRSA
program to recruit physicians, including psychiatrists, into
mental health research suggests the need for a targeted r:ogram
-uch as the M.D./Ph.D. program mentioned earlier. The Committee
notes that the Research Task Panel of the President's Commission
on Mental Health (1978) has urged ADAMHA to establish a research
training program of this kind in th; near future. The Committee
will explore this and other alternatives to the recruitment of
these clinicians in the coming year.

Recruitment Disincentives

The Committee notes that the number of psychiatrists in the U.S.
labor force actively engaged in research as a primary activity
has remained steady in recent years at a level of only 1.8
percent (450 persons) of the active psychiat -y labor force (AMA,
1975-77). The absence of significant expansion may be due to the
fact that physicians who elect research careers are more likely
to experience a significant net economic loss over a lifetime
than are those who chose to enter private practice, although this
loss is smaller in the medical specialties of psychiatry and
pediatrics than in fields such as medicine and surgery
(Scheffler, 1975).

The difference between salaries for clinical and :esidency
training and NRSA stipends has also been cited as a disincentive
to the recruitment of physicians for clinical researco (NRC,
1975'7: 1977 report). While this may be an important factor,
it dueF not entirely account for the lower recruitment :ate from
such medical specialties as psychiatry, since NRSA stipend levels
are uniform for all M.D.'s.25

With respect to nonphysicians, the Committee notes that
.early 60 percent of the 1971-75 clinical psychology doctorates
surveyed in 1976 reported that they spent some portion of their
total work time in research (NRC, 1975-77: 1977 report). While
these figures are encouraging, the potential impact If predoc-
toral funding patterns discussed earlier suggests that the
recruitment of investigators in this field warrants close
monitoring.
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Barriers to the recruitment of clinicians are not well
documented and typically represent little more than the frag-
mented observations of experts. The Committee and its Panel on
Behavioral Sciences will continue to develop systematic
approaches to an examination of these recruitment factors, hoping
to draw from the findings of parallel research efforts, such as
the current study of academic psychiatry by the Josiah Macy, Jr.,
Foundation.26

Sites for Training

Effective research training requires an appropriate research
support environment, i.e., skilled researchers who can guide the
research experience, suitable space and equipment, and adequate
opportunities for clinical observation.

As a result of the release of the report by the President's
Commission on Mental Health (1978), clinicians undoubtedly will
be expected to conduct research to an increasing degree not only
on the cau as of mental and emotional disorders, but also on the
efficacy of various treatments, especially as they apply to the
undc:rserved population.27 Therefore, a renewed emphasis is
needed on strengthening the quality, number and kinds of sites
where fo.mal research training for these clinicians can take
place.

For nearly 30 years, the mental health professions, and
clinical psychology in particular (Shakow, 1978), have received
federal funds to strengthen academic departments in order to
provide suitable clinical and research experiences for these
personnel. However, participants at the ad hoc oteering com-
mittee meeting convened in January by the Panel on Behavioral
Sciences (Appendix C) pointed out that few departments of
psychiatry are able to provide psychiatrists with high quality
research training at this time. The availability of academic
departments which are able to provide sound research training to
mental health professionals clearly requires examination in light
of anticipated recruitment efforts in this area.

Alternatives to trad'tional department-based research
training are also beginning to appear. In recent years, for
example, an effort has been made by the federal government to
establish centers of research relevant to the component
institutes of ADAMHA (NiMH, NIDA and NIAAA) at qualified
universities throughout the country. 28 Organized around a
common research theme (e.g., the genetics and epidemiology of
alcoholxsm), each research center receives support for individual
research projects as w)11 as core support for administrative and
relateJ services. These centers are eligible to apply for NRSA
training support, although resear training is not central to
their operation. In the coming year tha Committee and its Panel
on Behavioral Sciences will assess the feasibility of using these
Centers as research training sites for clinicians.
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Other approaches to predoctoral and postdoctoral research
training for psychiatrists, clinical psychologists, psychiatric
nurses, and related mental health professionals also need to be
examined. Especially pressing is the need to bring clinicians
from different disciplines together for multidisciplinary
training in order to foster advances in the comprehensive
treatment of mental health problems, alcohol, and drug abuse.
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FOOTNOTES

1. In its 1976 report, the Committee recommended an orderly
tapering down of predoctoral support in the behavioral sciences
"with a concomitant emphasis on providing for research
specialization through postdoctoral training" (NRC, 1975-77:
1976 report, page 10). The shift from the then-current propor-
tion of ,: percent predoctoral and 10 percent postdoctoral to a
ratio o± .:):70 was recommended by the Committee in the belief
that "sufficient opportunity for training in the behavioral
sciences at the postdoctoral level will be assured, while an
adequate number of awards for basic research training at the
predoctoral level will also be maintained" (NRC, 1975-77:
1976 report, page 10).

2. These three subfields of psychology have been identified as
predominantly service-oriented fields, Lased in part on responses
to the 1976 NRC Survey of Biomedical and Behavioral Scientists
(NRC, 1977a) and the recent survey of health service providers
conducted by the American Psychological Asssociation (Gottfredson
and Dyer, 1978). Analysis of the labor market for these person-
nel will continue as the relationship between factors which
influence the demand for research personnel from these fields is
better understood.

3. While it is recognized that the speech and hearing sciences
may be considered clinically oriented fields, findings from the
1976 NRC Survey of Biomedical and Behavioral Scientists reveal
that over 75 percent of the 1971-75 communication, science doc-
torates were employed in the academic sector and that over 84
percent of the communication scientists surveyed reported that
they spent some part of total work time engaged in
research. Similarly, the findings of the NRr Committee on
Manpower Needs for Teaching and Research in Basic Neurologic and
Communicative Sciences (NIH, 1977b) seem to support the Commit-
tee's view that this group is most appropriately considered part
of the nonclinical behavioral science labor force.

4. As the Committee analysis of this labor market continues, the
relationship between business and government employment of non-
clinical behavioral Ph.D.'s and behavioral sciences R and D
expenditures in these sectors will be examined. If such a
relationship can be empirically demonstrated, it can be used to
make projections of demand in the nonacademic sectors that
complement those in the academic sector.

5. Definitions of departmental characteristics may be found in
Appendix El.



6. Pc;ponses from clinical psychologists and counseling and
guidance psychologists have been eliminated from this analysis
because of the special employment characteristics of these
service-oriented professions. The 1976 survey findings for these
psychologists are provided in the 1977 report of the Committee,
although the ()eta are not disaggregated by employment sector.

7. Petition for a Division of Health Psychology, sponsored by
Joseph Matarazzc, University of Oregon, and Stephen Weiss, NIH,
to the APA Board of Directors, May 1978.

8. David Ke5auver, ADAMHA, in a statement before the Panel on
Behavioral Sciences, April 15, 1978, Washington, D.C.

9. The term "clinician" is used here to denote health profes-
sional. While in some instances this corresponds to such degree
types as the M.D., D.D.S., D.V.M., or D.N.S., it also includes
the service-oriented academic doctorates from such fields as
clinical psychology, counseling and guidance psychology and
others.

10. In developing a separate research training authority in
1974, a report of the Committee on Interstate and Foreign
Commerce of the U.S. House of Representatives notes that:

EIln writing this legislation the Committee
has felt it appropriate to restrict its ap-
plication to actual research training . . .

For this reason, the legislation contains a
specilic restriction to the effect that train-
ing provided shall not include residency train-
ing for health practitioners . . . . The term
'residency training' used in the legislation
applies strictly only to post-graduate train-
ing of physicians but in fact the Committee
could include in this restriction clinical add
practice training for other human service profes-
sions listed above. (U.S. Congress, 1973.)

The clinical professional training authority continues under
Section 303 of the Public Health Service Act.

11. David Kefauver, ADAMHA, in private correspondence to NRS'
Committee member Peter Barton Hutt, Mr,,rch 24, 1978.

12. Stanley Schneider, NIMH, memorandum to Nr3A staff officer
Pamela Ebert-Flattau, At3ril 10, 1978.

13. One hundred individuals were classified as "clinical
investigators" in FY 1977 which included about 30 M.D.'s and a
number of postdoctoral clinical psychologists (David Kefauver,
ADAMHA, April 15, 1978, 22. cit.).
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14. D. Kefauver, March 24, 1978, 92. cit.

15. Norman Garmezy, University of Min'Aeso'za, in private
correspondence to MRSA Committee Chairman Henry W. Riecken, June
21, 1978.

16. Service oriented subfields of psychology include clinical
psychology, community psychology, counseling and guidance
psychology, and school psychology. Clinical psychology has been
selected here to represent the situation for related service-
oriented subfields of psychology.

17. S. Schneider, April 10, 1978, 22. cit.

18. S. Schneider, ibid.

19. The establishment of "professional schools of psychology"
has resulted in the appearance of doctorar.y trained psychol-
ogists whose degree, the Psy.D., reflects almost exclusive
training in services delivery at the expense of research
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4. CLINICAL SCIENCES

The Committee's assessment of the market for personnel in the
clinical sciences has not changed since publication of the 1)77
report. A strong demand is expected to continue ovor the next
few years. At t.le same time, numerous indications point to a
disturbing decline in the attractiveness of a career in clinical
research, which has serious implications for the supply side of
this market. The clearest indications of a diminishing supply
are:

o A sharp drop-off has occurred ;a the proportion
of physician-investigators among all first-time
principal investigators on NIH research grants.
The proportion fell from 43.9 percent in FY 1966
to 22.3 percent in FY 1975 (Douglass and James
1973; Challoner, 1976). Concomitantly, there was a
decrease in absolute numbers of physicians as
first-time principal investigators from 471 to 305,
despite an increase over the decade in the total
number of grants reom which these percentages
were derived.

o Data from the American Medical Association (AMA) show
that the number of physicians reporting research as a
primary activity has decreased from 15,441 in
1968 to 7,944 in 1975 (AMA, 1963-74 and 1975-77).
This represents an average annual decrease of 9
percent. However, the most recent data chow an
increase of 7 percent from 1975 to 1976. The
Committee does not know how much significance
to attach to this apparent reversal of .7.
long-term trend.

o The number of postprofess'onals in research training
programs supported by NIB has fallen from
approximately 4,600 in 1971 to 1,800 in 1977 (NIH,
1966-78). This is an average annual decrease of 14
percent.

o Budgeted vacancies ill clinical departments have grown
about 11 percent per year since 1971, compared with 4
percent in basic science departments at medical
schools (Table 4.1). A certain amount of these
budgeted vacancies are undoubtedly the result of
normal market conditions, but the long-term growth
pattern is an indicator of an imbalance between
supply and demand.
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TAM 4,1 current Trends in Supply/0mnd Irdicators in the Clinical Sciences
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o A study of-factors influencing physicians ;':career
choices records a striking change in attitudes toward
research. The 'proportion of medical students
assigning high priority to research dropped from
49 percent in 1963 to 2 percent in 1976 (Funkenstein,
1978).

o Directors of training programs in medical schools
report a dwindling interest in research careers on
the part of the students. In a 1977 study of 12
academic medical centers, the Association, of American
Medical Colleges (AAMC) conducted interviews with
directors of training programs that had the
largest number of research trainees. Forty percent
of these directors, despite intensified efforts to
select persons motivated for academic careers,
reported increased difficulty in keeping such
trainees in research training programs (AAMC. 1978)

DEFINITION/CLASSIFICATION
OF CLINICAL SCIENCES

A definition of the natuLe and purpose of clinical investigation
is an essential starting point in examining the personnel market
in this field. Definitions of clinical investigation differ
mainly with respect to the boundaries of the research included
under the term. The Committee limits the term to research on
patients, on samples derived from patients as part of a study on
the causes, mechanisms, diagnosis, treatment, prevention, and
control of disease, or on animal studies by scientists
identifiable as clinical investigators on the basis of their
other work. Similar investigations of disease in animals,
conducted mainly by veterinary scientists, parallel clinical
research on disease in humans and could therefore be included
under the clinical sciences rubric. The scientific techniques
and instrumentation fox clinical investigation may be similar to
those in basic laboratory studies. Indeed, many of the ablest
clinical investigators have had training in basic biomedical
science and may also perform research on animals or with isolated
tissue components.

The above definition focuses on the nature of the research
rather than on the performer. Usually, clinical research is done
by M.D.'s, but our definition does not exclude scientists with
other degrees such as D.D.S., D.V.M., D.N., Ph.D., and other
doctorates whose research fits this descripion.
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Need for Clinical Investigation

Because of increasing but understandable constraints surrounding
research on human beings, especially children, the identifi-
cation, relative value, and means for investigation of animal
models that may be used as surrogates for man has become a larger
and more important activity in almost all institutions. There is
at the present, however, no animal species or in vitro laboratory
test system that is completely predictive for what will occur in
the human with respect to an experimental drug or new procedure.
No matter how much animal or laboratory data are gathered, it
becomes necessary at some point to address the question, what do
f.aese data mean for man? Promising developments in the basic
biomedical sciences must ultimately be applied and evaluated in
human beings in order tc, establish the utility of new diagnostic
and therapeutic methods. Clinical investigation represents a
very difficult kind of research. Since much of clinical research
is long-term in nature, its baseline characteristics are often
not controllable, with little opportunity to modify experiments
with rapid feedback. The numbers of variables that may affect
the outcome are usually large and the analytic problems are more
complex. Moreover, because such studies may require long-term
follow-up of patients, there is the constant risk that segments
of the sample may be lost through various forms of attrition.
Clinical research is generally best performed in academic medical
centers, inasmuch as collaboration with basic scientists occurs
more easily in that environment, multidisciplinary teams are at
hand to provide skills needed for comparative assessment of oli
and ne methods, and appropriate facilities for human studies ar-
available.

Clinical investigatica takes many forms. It ranges from
systematic observation of individual patients in a controlled
environment to large -scale clinical trials involving thousands of
subjects and the pooled effort of inlestigators in multiple
institutions. It may consist of carefully controlled studies to
elucidate the mechanisms of disease, or field epidemiologic
research aimed at uncovering information about the etiology of
disease. It provides the critical link between basic science and
patient care. Hence, an essential aim of clinical investigation
is the translation of new knowledge, through applied research,
into new technology, as well as the validation of new technology
through clinical trials. Other purposes of clinical investi-
gation are to assess the reliability, sensitivity, and speci-
ficity of diagnostic procedures; to identify the possible hazard::
of therapeutic drugs; and to determine the efficacy of medical
and surgical procedures.

Classification of Clinical Sciences

For an operational definition of clinical sciences, the Committee
has relied upon the discipline/field/specialties list used by NIB
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to classify trainees and fellows (see Appendix D3). Accordingly,
numerical recommendations for the Committee's reports have been
based upon that taxonomy. At the same time, it is recognized
that marketplace issues, such as financial disincentives and the
payback provision of the NRSA Act, affect M.").'s employed as
basic biomedical scientists as well as clinical investigators and
will have to be addressed separately from the field category in
which the M.D. is counted. This leaves open the possibility that
the committee may wish at a later time to make degree-specific
recommendations to NIH.

In line with the above operational definition, the Committee
recognizes that individuals with doctorate degrees other than the
M.D. participate in research and training activities classifiable
as clinical sciences. For example, many Ph.D. candidates receive
NIH-supported training in clinical fields. This points up the
difficulty of distinguishing clearly in some instances between
the basic biomedical and clinical sciences. Notble examples of
fields that are difficult to classify as either ba-z4,-- biomedical
or clinical are immunology, pathology, pharmacology, and
microbiology. The resulting problem to the Committee in
determining appropriate training levels in these areas is
apparent and will be given further consideration as this stud
continues.

THE 1978 OUTLOOK FOR THE CLINICAL SCIENCES

For last year's report, the Committee reviewed trends in the
supply of, and demand for, clinical investigators and concluded
that demand quite likely would expand somewhat faster than supply
if these trends were to continue through 1982. This conclusion
was based primarily on an analysis of the relationships among
clinical faculty in medical schools, medical student enrollments,
and R and P expenditures in medical schools. A model similar to
the one used for the biomedical sciences, in which the
faculty/student ratio (F/S) as related to R and D expenditures,
was also developed for the clinical sciences.

Between 1971 any 1975, medical student enrollments grew at
about 7 percent per year and R and D expenditures at almost 6
percent per year. Both of these factors were viewed as important
contributors to the 9 percent annual growth of full-tilae faculty
in clinical departments in medical schools that had occurred
between 1971 and 1975.

Revisions to Demand
Model for Clinical Faculty

In order to make recommendations for research training under the
NRSA Act in last year's report, the outlook for future growth in
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clinical faculty was considered under various assumptions about
medical student enrollm.-nts and R and D expenditures from 1975 to
1982. A high. middle, and low assumption was made in each case.
The resulting projections are reproduced in Figure 4.1 along with
the new data on enrollment and faculty size that have recently
become available. Foy the most part the new data fall quite
comfortably within last year's projected limits. Medical student
enrollment is slightly above the middle projection for 1977
(Figure 4.1b); and clinical faculty size for 1977 almost
coincides with the middle projection (Figure 4.1c). R and D
expenditures, however, is the'one variable that does not conform
to the projections, falling just below the projected lower
boundary for 1976 (Figure 4.1d)

This compatison ',,etween the actual and projected data offers
encouragement that in general the model upon which last year's
projections were based is realistic and useful for predicting
faculty/student ratios over the short run. Howeverc some
adjustment to the monetary variable (R and D expenditures) seems
necessary, and this is the most important one relating to the
demand for researchers. Last year, the r^mmittee was concerned
that total R and D expenditures in medf . schools might be too
broad a measure to use for assessing ne 3 for clinical faculty.
R and D expenditures in clinical departments was thought to be
more appropriate, although the difficulty in estimating this
quantity was recognized. Furthermore medical school income
derived from patient-care activities on the part of clinical
faculty members has risen sharply in recent years. This reflects
the tendency in medical schools toward increasing emphasis on
health maintenance and community service programs. It also
suggests that a good potion of the recent expansion of clinical
faculties has been due t.o the demands of these service-oriented
activities rather than to research.

During the early 1960's, medical service income grew steadily
at about 12 percent per year in real terma. But starting in
1968, a dramatic upswing has occurred--these funds have grown at
a rate of more than 25 percent per year, and have overtaken
estimated R and D funds as a source of revenue for medical
schools (Table 4.1). This movement signifies an important shift
toward patient care activities on the part of clinical faculty
members, and must be recognized in any projections of demand for
clinical faculty. This has been done by including medical
service funds in the monetary variable of the model.

As revised, the monetary variable now is composed of the sum
of medical service income and estimated expenditures for clinical
R and D in medical schools. The latter is estimated indirectly
from total R and D expenditures by a procedure explained in
Appendix H. Medical service income on the other hand has been
measured directly and reported annually in the Education Number
of the Journal of the American Medical Association (JAMA) at
leas:. since 1957.
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The statistical relationship between the faculty/student
ratio in clinical departments and funds available from clinical R
and D expenditures and medical income is quite strong.'
According to the best estimates available, the relationship is
not linear, but appears to take on the typical S-shape exhibited
by many growth processes. The growth pattern of the clinical
faculty/student ratio implies that it passed through a period of
rapid growth during the 1960's and has now entered a more stable
period. If this pattern should continue, the ratio would respond
more slowly to future cnanges in the level of clinical funds
available in medical schools.

Revised Projections

The new projections resulting from the revised model are shown in
Figures 4.2 and 4.3 and Table 4.2. Projections of the
faculty /student ratio result from its relationship ' clinical
funds (i.e., total clinical R and D expenditures plus medical
service income) and assumptions about the future levels of this
monetary variable. The clinical faculty/medical student
projections are translated into projected demand for clinical
faculty by applying the projected levels of medical student
enrollments. Ac before, high, middle, and low projections have
been made for the monetary variable and medical student
enrollments, reflecting the Committee's best estimate of likely
future levels based on the behavior of these variables in the
recent past (Figures 4.2 and 4.3).

With regard to clinical funds, under the high assumption,
they are expected to grow at about 11 percent per year from the
1976 level of $422 million to $883 million in 1983. Under a more
conservative assumption, and one which the Committee considers to
be its best estimate, clinical funds would grow at about 7
percent per year to a level of $686 million by 1933. Under the
most conservative assumption, which the Committee considers to be
the lower bound, clinical funds would grow by only 2 percent per
year to a level of $485 million by 1983.

In the case of medical student enrollment, growth is expected
to slow from its present f...."; percent annual rate to about 3
percent per year by 1983, at which time enrollment would reach a.
level of about 69,000 students. This slowdown is expected to
result primarily from a slower -ate of growth in ne , medical
schools, which have been organized at the rate of a_most 3 per
year since 1968.

Offsetting this trend to some extent are the growing number
of programs for continuing medical education being offered by
medical schools. These are designed as refresher courses for
physicians and increasingly are being required by state licensing
boards and accrediting bodies. It is expected that these
programs will generate an additional teaching responsibility for
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9W2 4.2 Projected Growth in Clinical Faculty, 1976-43. " i on Projections of medical School Enrollment, Clinical

and D EXpenditures, and Medical Service Enoces in Schools&

Assumptions about Medical
Student Enrollment

Assueptions about Real R and D Expenditures Plus
Medical Service Income in Medical Schools

I

Will expand at
about 11%/yr to
$41413

in 1983

II

Will expand at
about TO/yr to
4696 aillion
in 1983

TIT

Will expand at
about 2%/yr to
Wm million
in 1983

A. Will continue to grow
at present rate OW
yr). re.ching $4,500
students by 1983

Expected nits of clinical
faculty in medical
schools (CT) in 1983

Annual growth rata in Cr
from 1976 to 1983

47,256

7.4%

46.606

7.2%

45,365

6.84

AVIII911 annual increment due
to faculty expansion

Annual replacement needs due
to death and retirement

Expected total eznual in-
crement in clinical faculty

S. 11111 grow at 3%/yr
reaching 69,200
medical students by
1943

Expected site of clinical
faculty in medical
schools (CP) in 1983

Annual growth rate in Cr
from 1976 to 1983

2,665 2,572 2,395

493 489 481

3,158 3,061 2,876

38.652 18.121 37,106

4.44 4.2% 3.811

Average annum. Increment cue
to faculty expansion

Annual replacement needs due
to death and retirement

Expected total annual in-
crement in clinical faculty

C. Will show essentially
no growth from 1976 to
1983, leveling ofr at
54,300 medical
students

Expected sirs of clinical
faculty in medical
schools (C7) in 1983

Annual growth rats in C'
from 1976 to 1983

1,436 1,360 1,215

437 434 427

1,873 1.794 1,642

12,558 32,110 31,255

1.9% 1.7% 1.3%

Average: annual increment due
to faculty expansion

Annual replacement needs due
to death and .retirement

Expected total annual in-
crement in clinical faculty

565 501 379

398 395 389

963 896 768

%Woo projections are based on the following relationship:
(CP/10t expi-0.92982 - 75S39.6/0t) + 0.2, where CT sirs of clinical faculty in medical schools, M medical student

maxollmem:, D
t

a weighted average of tl.e last 3 years of clinical A and D expenditures plus medical service income

in medical schools, i.e., Dt h(Dt' + 2Dt.l. + Dt.2').

Llama ea on estimated fossloomont rate of 1.3 percent annually due tc death and retirement (Cutter, 1976, p. 121).
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clinical faculty and ultimately will be reflected in additional
positions in clinical departments.

Because of these factors, the Committee considers it
possible, out not very likely, that medical school enrollment
would continue to grow at the present rate of about 6 percent per
year, reaching almost 85,000 students by 1983. It is also
unlikely that medical school enrollment will stabilize at its
current level of 58,000. These estimates appear to bracket the
likely range of future enrollment patterns.

The effects of these projections on the demand for clinical
faculty is shown in Table 4.2. Under the combination of highest
assumptions (IA of Table 4.2) clinical faculty is expected to
expand at over 7 percent per year from 1976 to 1983. This yields
an estimated annual increment in clinical faculty of about 3,150
positions due to both expansion and replacement.

Under the middle set of assumptions (IIB), an estimates' 1,800
new clinical faculty members would be needed each year to fill
the positions created by expansion and replacement needs.

The combination of lowest assumptions (IIIC) result in only
about 770 new positions created annually in clinical departments.

Supply of Clinical Investicitors

On the supply side, a similar kind of shift in the sources of
funds for training clinical investigators has been noted.
Federal research training grants and fellowships, which fc r many
years were the main source of research training funds in the
biomedical and clinical science areas, have been declining. They
are being replaced to a certain extent by funds from research
grant and patient care activities. In a survey of 12 academic
centers conducted for the Committee by the Association of the
American Medical.Colleges (AAMC) in 1977, it was found that in
constant dollars, federal research training funds declined by 3
percent annually between 1972 and 1976, while funds available to
support advanced clinical training from patient care activities
and other sources increased by 13 percent annually. The net
result for these 12 academic medical centers is that the
proportion of all advanced clinical trainees who were receiving
research training on a full-time basis declined from 49 percent
in 1972 to 43 percent in 1976 (AAMC, 1978).

The Committee is also concerned over the long-term decline in
the number of trainees with professional doctorates participating
in the research training programs sponsored by NIH. From 1971
to 1976 this number dropped by more than 7 percent annually, from
approximately 4,600 in 1971 to 1,800 in 1977 (NIH, 1966-78).
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Training for Clinical Investigators

There are several possible explanations for the declining
interest in research careers on the part of young physicians. To
understand theta, one must first understand the process by which a
clinical investigator is trained and the factors that affect his
or her career choice.

Clinical research has been regarded as primarily but not
exclusively the province of the investigator with a professional
degree. Knowledge of disease states and a background in patient
care dispose the clinical scientist to raise questions different
from those posed by a laboratory-trained scientist working in a
clinical milieu, as well as to play a translating role in
applying findings of laboratory and field research to problems of
the patient. Moreover, the alert physician frequently provides
the first essential clue as to new and unanticipated etiologic
factors, adverse effects from therapeutic drugs and medical or
burgical procedures, or hazardous agents in the environment.
These clues can lead directly to specific hypotheses to be tested
in epidemiologic studies. Indeed, the most productive clinical
research is generally performed by investigators whose
observations at the bedside or in the clinical laboratory have
furnished the stimulus for their stutLies. Moreover, the
investigator with a health professions background provides the
role model essential for attracting students and house staff to
research careers. Most clinical investigators have the M.D.
degree or a comparable health professions doctorate. The
curriculum of professional schools, however, provides little
formal exposure to research during the predoctoral period. A
notable exception is the co.abined M.D./Ph.D. program. After
graduation from medical school, the new physician pursues several
years of advanced clinical training. In some specialties,
particularly the Rurgical areas, opportunities for research
experience exist within the basic residency for specialty
certification. In other specialties, however, there is little
opportunity for research experience for trainees engaged in
fulfilling residency requirements. At a relatively late point in
his/her training career, the physician who is attracted to
clinical investigation may finally consider research training.
In most cases the individual has satisfied the requirements for
primary board eligibility in a specialty. At this point there
are several options: to enter practice, to continue training in
a clinical specialty as a clinicel fellow, or to pursue training
as a research fellow.

Selection of the third option must frequently be made in the
face of great uncertainty. The young physician selecting a
postdoctoral fellowship does not know whether he/she will succeed
in research. Also, there is a perception that established
faculty members are encountering difficulty in obtaining support
for their research. Lacking medical school research experience- -
largely a consequence of curricular revisions of the past
decade--young trainees doubt their ability to compete with more
accomplished investigators.
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In addition, numerous financial and other disincentives
impinge upon this career choice. What are some of these
deterrents to the pursuit of clinical research training?

(1) Clinical research training competes with practice
opportunities in which starting salaries of $40,000-
$45,000 may not be unusual. At present the
differential between a physician beginning a research
fellowship and one beginning clinical practice may
be $30,000 or more. The starting research training
stipend is often less than the house officer's
salary, which the fellow earned in the preceding year.

(2) The potential candidate for clinical research
training often will still have debts from this
lengthy educational process. Accumulated indebtedness
at graduation from medical school in 1975 averaged
almost $12.000, with 15 percent of the students
reporting $20,000 or more in debts (HRA, 1977).
This debt burden exacerbates over a trainee's lifetime
the economic net loss that is associated with post-M.D.
training for a career on a medical school faculty
(Scheffler, 1975).

(3) As noted earlier, resident physicians have
established their clinical ability, but must "gamble"
on attaining equivalent competence in research.
By accepting federal support for research training,
the young physician becomes subject to the payback
provision in the NRSA Act, even if he/she
subsequently demonstrates a lack of talent for research.

(4) Program directors interviewed in the AAMC study felt
that society has given indications that those
pursuing careers of patient care are valued more highly
than are teachers and researchers. For example, the
federal government has initiated scholarship programs
for those who will care for patients in medically
underserved areas or in the military, but there have
been moves to end support for research training.
Federal research training awards pay less than clinical
traineeships, and prrctitioners' earnings exceed
those of faculty researchers.

(5) Testimony at public meetings held by the Committee
has called attention to the probable effects
of increased emphasis on the training of primary
care physicians. From the time of entry into medical
school, students are exposed to social pressure to
pursue careers in direct patient care, particularly fn
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the primary care fields. But primary care
physicians are less likely than clinical sub-specialists
to retain an interest in research or to participate in
research activities. Thus, these laudable social goals
may have had an indirect effect on the career choice of
medical students, reducing even further the small number
with a potential interest in research and teaching.

(6) There is, too, a perception of growing administrative
problems, paperwork, and restrictions peculiar to
clinical research, such as regulations for the
protection of human subjects and patients' access to
records that may make clinical trials difficult to
conduct. While none would question the important
objectives of these rules, their existence undoubtedly
adds to the increasing constraints on clinical research.

RECOMMENDATIONS

The projections of future demand suggest the need for an annual
increment of approximately 1,800 persons to meet requirements
created by expansion and attrition of clinical faculty in medical
Schools over the next few years (Table 4.2). In common with
medical school faculty in the basic biomedical sciences, most of
these additional clinical faculty will spend some portion of
their time and effort in research activities in addition to their
other academic responsibilities (teaching, service, and
administration). The amount of effort actually devoted to
research, per se, obviously will vary widely among all medical
school faculty members.

Realization of this annual output of clinical faculty is in

large part a function of the average length of postdoctoral
training needed by clinical researchers. In determining an
appropriate length of research training in the clinical
disciplines, the Committee took as its model the experience of a
typical "fellow"--a physician who has completed basic residency
training and who then elects to continue in a postdoctoral
program to acquire research skills and experience. In contrast
to the Ph.D. who has received 4 to 7 years of rigorous
predoctoral training in research, and frequently specialized
postdoctoral training unJer an individual mentor, the typical
M.D.'s initial research training usually occurs in the
postdoctoral period. Accordingly, if M.D.'s (and other
professional degree holders) are to become serious and productive
research scientists, they in a sense need to be trained for a
second career. The Committee believes, therefore, that u,Ader
optimal circumstances, the average length of research training
for M.D.'s should be from 3 to 4 years.
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The Committee recognizes, however, that it is often
impossible to realize the optimal length of research training andindeed that the more typical length of postdoctoral researchtraining for clinical investigators, past and present, is from 2to 3 years. In order that its recommendations strike a balance
both between the desired optimum and actual experience, theCommittee therefore postulates that the length of research
training experience ir. the clinical disciplines is 3 years.
Accordingly, in order to achieve an annual increment of 1,800
clinical faculty, the nationwide pool of postdoctoral research
trainees in these disciplines would have to be approximately
5,400 (without making any allowances for attrition).

It should be emphasized that this total pool of postdoctoral
trainees traditionally has been supported from multiple sourcesand that this practice will continue for the foreseeable future.Accordingly, it is necessary to develop a rationale for
determining the proportion of this total number who shouldreceive Federal support under the aegis of the NRSA Act. TheCommittee has considered the following two facts in determiningthis proportion:

1) The proportion of clinical research in colleges and
universities supported by NIH was 44 percent in
both 1975 and 1976 (NSF, 1975-77).

2) The federally supported portion of the total pool of
clinical research trainees was about 67 percent in
1974-75 according to NIH and NSF.2

For purposes of its funding recommendation, the Committee hasselected 50 percent of the total pool of 5,400 as the appropriate
level of support under the NRSA Act. In arriving at a percentage
somewhere between the two reference points, the Committee takescognizance of the belief of many observers that clinical faculty
on the whole are somewhat less likely than ai basic science
faculty to devote the majority of their time and effort toresearch pursuits. The Committee has no firm data with which to
develop a precise estimate of the number of either basic science
or clinical science medical school faculty whose other academic
responsibilities predominate over their research endeavors. Itis reasonable to assume, however, that the patient care
responsibilities of most clinical faculty make it relatively moredifficult for them to be as research-intensive as are most basicscientists. Accordingly, a 50 percent support level by the
Federal Government for the clinical disciplines seemsappropriate.

Supporting 50 percent of the total pool of postdoctoral
clinical research trainees would amount to an annual NRSA support
level of 2,700 individuals. It should be noted that while mostsuch trainees are M.D.'s, there are also other doctorate hollersin the pool, such as persons with D.V.M., D.D.S., and Ph.D.
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decrees. Also, to the extent that the demand estimated from the
model described above does not take into account employment sites
other than medical schools where federally sponsored clinical
research is conducted (e.g., schools of dentistry and veterinary
medicine, industry, and governmental and nonprofit laboratories),
the estimated requirement for trainees is understated.

Thus, the Committee believes, on the basis of the information
presently available, that its previous recommendation for federal
support of 2,800 postdoctoral trainees and fellows in the
clinical sciences is reasonable and should be continued. That
recommendation was derived by applying, on the basis of
professional judgment, a 10 percent increase to the number of
trainees supported by the NIH in FY 1975. The derivation of a
similar number through use of the more analytic approach outlined
in this chapter is encouraging.

In last year's report the Committee had expressed concern
that fewer than 2,800 trainees and fellows had been funded last
year. The concern pertained mainly to the possibility that too
few qualified persons were seeking research training because of
low stipends and other deterrents. Available evidence, however,
indicates that the FY 1977 shortfall was largely the result of

budgetary limitations.
In reiterating its previous recommendation, the Committee is

aware that the award of training positions cannot by itself
counteract the slackening of interest in clinical research
careers. The Committee will continue to assign high priority to
a broad study of factors contributing to this problem of supply,
as well as of possible actions needed to ensure an adequate pool
of clinical researchers.

Recommendation. The Committee recommends that 2,800
postdoctoral training positions be made available in the clinical
sciences for FY 1980 and should be maintained at this level until
new information indicates the need for a change.

Medical Scientist Training Program

The Medical Scientist Training Program (MSTP) offers to carefully
selected students an integrated program of medical and graduate
training leading to the combined M.D. and Ph.D degrees. The
great majority of graduates of these programs may be expected to
pursue careers on mee,cal school faculties. This expectation
will be tested ih tha 7coming year by a follow-up study of the 53
graduates who are now 5 years or more beyond completion of the

program.
In its 197Y report, the Committee recommended approximately

10 percent increases for both FY 1978 and FY 1979, using as a
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base the 600 MSTP training positions expected to be approved for
FY 1977. The Committee continues to support the basic philosophy
of this program and recommends that a modest increase in training
positions be allocated to it.

Recommendation. The Committee recommends an increase in
medical scientist trainees from 700 in 1979 to 725 in 1980, and
that the program remain at that level through 1982.

RESEARCH AGENDA

To strengthen and improve the basis for its projections and
recommendations on personnel in the clinical sciences, the
Committee has identified issues and questions for which
additional information is needed. Over the next several years,
the Committee will seek to obtain this information through the
research plan outlined below.

Supply f Clinical Researchers

One of the most pressing issues for which the Committee seeks
data is the number of currently active clinical investigators.
The Directory of Physicians, maintained by the AMA, is a data
source for estimating the full-time equivalent of M.D.'s in
research in all sectors. Since this file contains updated data
on hours spent by physicians during a typical week on their
various professional activities, it can provide an estimate for
M.D.'s reporting research as their primary activity by type of
practice, specialty, etc. Discussions are currently underway
with the Association regarding data on the research involvement
of all active physicians and of physicians employed as full-time
faculty in medical schools. The tabulations will reflect changes
in extent of re- arch involvement that have occurred from 1968 to
1976.

Information is also being sought from the National Specialty
Survey conducted by the Division of Research in Medical Educatio;i
of the University of Southern California. These studies have
determined by log diary the hours devoted by physicians to
research. That information might provide a check on usefulness
of the classification employed in the AMA Physician File. The
data could reflect, for example, the actual extent of research
involvement of physicians characterizing themselves as being
primarily engaged in research.

The National Study of Internal Medicine, sponsored by the
four constituent organizations of the Federated Council fir
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Internal Medicine Manpower, merits special attention because of
its scope and special relevance to clinical research training.
Precise data on the total number of clinical research fellows
have been gathered from all of the subspecialty fellowship
training programs in the United States. While the data are
limited to internal medicine, that specialty includes a
substantial majority of all post-residency clinical research
trainees. In addition, that survey will provide information on
the size and character of the non-NIH-supparted segment of the
training pipeline. The Committee therefore looks to the
possibility of formulating general estimates from these data,
based on the Iroportion of internal medical faculty to total
medical school faculty.

The AAMC maintains a faculty roster that incorporates
information on personal characteristics, educational experience.
multiple patterns of activity, employment history, and current
employment of faculty members. Data from this file will be used
to determine trends in age distribution, mobility patterns,
attrition, and changes in medical ochool faculty size.

Role of Non-M.D. Investigators

The discussion of clinical investigation presented earlier in
this chapter focuses on tile role of the researcher with a health
professions doctorate in the conduct of clinical research.
Nevertheless, there is evidence of an appreciable involvement of
nonhealth professionals in the clinical sciences. Data from the
NIH Manpower Survey3 indicate, for example, that approximately
20 percent of the personnel employed as clinical scientists and
receiving salary from AIH research grants for the 1973-75 period
were Ph.D. holders. In the face of declining attractiveness of
research careers for the health professional, it is probably
unreasonable to expect that personnel needs in the clinical
sciences can be met exclusively by investigators trained in the
medical school/residency/research fellowship mode or in combined
M.D./Ph.D. programs. In the Committee's view, the extent to
which scientists with an academic doctorate can be used to
supplement and enrich the supply of clinical investigators
deserves the most careful study.

Dental Research Personnel

An ad hoc work group on dental research manpower needs was
convened in May 1978 under the sponsorship of the Committee's
Panel on Clinical Sciences. As a result of that meeting, staff
of the Commit e and the American Association for Dental Research
will cooperat .n mounting a national study to provide informa-
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tior. on number and distribution of dental research personnel;
types and duration of research training; areas of research
interest and sources of research support; and characteristics of
dentists electing research careers. In addition, the Committee
has been invited to suggest modifications in the research section
of the Survey of Dental Educators, which the American Association
o-.1. Dental Schools uses for compiling an annual directory.

An effort will be made to define special characteristics of
the dental research training system. One example is the link
generally observed between research and clinical specialties,
which creates special problems in the training of dental
investigators. Whereas the young physician receives a salary
during hospital ':esidency training, salary payment for the newly
graduated dentist is limited to hospital-based training in oral
surgery. Advanced clinical training in the other specialties,
which is geneLally carried out in dental schools, rarely prov:des
compensation and, indeed, may require tuition payment. It seems
clear therefore that NIH training programs for the D.D.S.
investigator must continue to include support for a
research-related clinical component. Moreover, because of this
inclusion, the training period for the D.D.S. investigator will
usually exceed the 3 year limit stipulated by the NRSA Act.

Attitudes of Students and House Staff

Data on attitudes of medical students will be examined. AAMC's
Division of Student Studies initiated in March 1978 an annual
survey of career determinants and preferences of graduating
seniors in all U.S. medical schools. A pilot study involving
1,022 students in nine medical schools has been completed for
1976-77 academic year seniors. Research-related questions will
cover plans for graduate medical education, such as intention tr
seek a research fellowship, as well as postgraduate career plans
involving academic faculty appointments or employment as a
salaried research scientist.

Plans are nearing completion for conducting a mail survey on
attitudes of clinical fellows toward academic research careers.
The purpose of the study would be to determine the range and
extent of factors that may be influencing the career choice of
the clinical fellow. The draft protocol calls for an incremental
approach, the first phase of which would concentrate on "recent
deciders" in the specialty of internal medicine. After
validatior of this approach, the study would be extended to other
specialties, including those with relatively few clinical
research trainees, such as obstetrics and gynecology. Depending
on an appraisal of results, the survey instrument would then be
modified for application to dentistry and veterinary medicine.
The Committee believes that such a survey will be useful in
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helping to assess the relative weights to be assigned to various
factors affecting the decision for or against an academic career.

Personnel Needs for Veterinary Scientists

Preliminary data on full -time equivalent veterinary personnel
required for every $1 million of animal-related research
supported by grants/contracts have been obtained through a survey
of 11 research institutions. These data are intended for use in
a model of demand for veterinary personnel being developed by the
Committee's staff. During the coming year, efforts will be
devoted to improving the methodology and to comparing the
full-time equivalent D.V.M. personnel engaged in animal-related
research with the number that the model suggests are needed. An
ad hoc working group on veterinary research personnel is working
with the Committee's Panel on Clinical Sciences to assess
personnel needs in the industrial, governmental, and veterinary
college sectors. Federal and state governments are major
employers of D.V.M. scientists. Large numbers of such
individuals participate in research at all levels at NIH, the
Center for Disease Control, the Food and Drug Administration, the
Environmental Protection Agency, the Department of Agriculture,
the Department of Defense, state and county health departments,
etc. The impact of federal policy in such areas as laboratory
animal care, the Good Laboratory Practices regulations, water and
air quality research, etc., is to create special demands
for D.V.M. scientists in the near and long-term future.
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FOOTNOTES

1. The demand model for clinical faculty in medical schools is
specified to be of the following form:
(CF/M)t = exp [a-is/DO + K, where (CF/M) = ratio of
clinical faculty in medical schools to medical student enrollment
in year t; D1 = weighted sum of clinical R and D expenditures
plus medical service income in medical schools (R t) in the
last threalyears, i.e.:
Dt = 1/4(R t + 2R t -1 + Rt-2), 1967 $, thousands.
a, 0, K constants to be determined empirically.

This functional form.of the model specifies a growth curve
which is asymptotic to ea and has an intercept value of K when
Dt = 0. Fitting this curve to the data for 1961-76 gives the
following estimates for the parameters:

a = -0.93
B = 75840
K = 0.20

7. because of a lack of centralized record keeping and common
nomenclature, it is extremely difficult to estimate the size of
the pool of clinical research trainees in the United States for a
particular year. Both the AAMC and NSF have attempted to derive
such estimates, but there is considerable difference in their
counts. The AAMC estimate for '974-75 is approximately 2,700
postprofessienal clinical research trainees (AAMC, 1978). This
compares with an NSF estimate of 4,792 health sciences
postdoctorals for the same year (NSF, 1973-77). Recent
interviews with several respondents in the NSF sur..-ey indicate
that these counts include some clinical fellows because of
definitional problems and, hence, overstate the number engaged in
clinical research training. The actual number of clinical
research trainees for that year probably lies somewhere between
the two estimates. If the mid-point between 2,700 and 4,800 is
taken as the best estimate, we get 3,750 clinical research
trainees in FY 1975. Accordingly, the 2,550 postdoctoral
trainees and fellows supported by NIH represented 67 percent of
the total for that year.

3. The NIH Manpower Survey has been conducted annually since
1973. It is directed toward the principal investigator on each
research grant and is intended to obtain data on the personnel
participating in these grants.
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5. HEALTH SERVICES RESEARCH PERSONNEL

INTRODUCTION

Peony consumers are puzzled by the persistent deficiencies in
wealth services in the United States, given the fact that the
nation now spends more than $160 billion each year on medical
"are (Millon, 1975; Enthoven, 1978a, b).

What is not immediately apparent to the casual observer is
the fact that attempts to improve health services can give rise
to new problems even as the old ones are being corrected.

The decision to extend the hours, of an ambulatory, care
center, for example, may introduce temporary, new preserves in an
otherwise smoothly functioning hospital. Assuming thai.
sufficient resources are available, the hospital administrator
may have to make adjustments in the distribUtion f staff,
equipment, and support serviced' to avoid problems in other parts
of the hospital while improving ambulatory care.

Some attempts to improve health services gi4e rise to
problems so complex, however, that administrators must first,
understand the factors involved before further adjustments to the
health system can be made. This is the domain of health services
research (HSR).

Medical services, for example, have shifted over the years
from the patient's home to the physician's office and, more
recently, to hospital centers. While more patients now have
access to the latest scientific and technological advances in the
diagnosis and treatment of disease (e6g., mammography testing,
genetic counseling, and imaged brain and body scar.s;, the
institutionalization and modernization of medical services has
drastically altered the physician-patient relationship, the
structure and function of hospitals and hospital administration,
and the self-perceived role of the physician in.these settings
(Knowles, 1973; Millon, 1975).

The subtlety of these new problems hes led to such diverse
research as: studies of the social structure of the hospital,
including physician-nurse interactions (Wilson, 1963; Stein,
1967); quantitative assessments of medical service utilization
(Mechanic, 1976); and behavioral studies of the psychological
needs of the hospitalized child (Johnson, et al., 1976) and the
dying patient (Glaser, 1966; Benoliel, 1975T.

The revolution in mental health care has also given rise to
complex problems that will require more research in the coming
years before further adjustments to the system can be made.
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Widespread application of psychotropic drugs in the
mid-1950's, for example, has since resulted in the release of
over 1.5 million long-term residents from American mental
institutions (Holden, 1978). "Community based care" is available
instead on an out-patient basis through Community Mental Health
Centers (CMHC's) or on an in-patient basis through nursing homes,
boarding houses, residential hotels, or halfway houses scattered
throughout the country (President's Commission on Mental Health,
1978, Volume II; Holden, 197E).

Only now, however, is the impact of deinstitutionalization
beginning to be taiderstood. A "stigma" continues to be attached
to mentally and emotionally disabled people, resulting in
community resistance to deinstitutionalization and in the
warehousing" of these former patients in certain urban programs
(Research Task Panel on CMHC's Assessment, President's Commission
on Mental Health, 1978). It is clear that research is needed on
the mental health services needs of people who are underserved or
inappropriately served at this time ;President's Commission on
Mental Health, 1978).

Health services research yields information about the
utganizatior of the health care system so that futur' attempts to
make adjustments in the system will be based on informed
judgments. It draws investigators from a variety of scientific
disciplines who are familiar with the system under iniestigation
by virtue of training or employment experiences.

For over 2 years the Committee has identified health services
research as an emerging area of na'..;cnial need and has attempted
to describe the importance of federal support for research
training in this area so that more sensible allocations of our
finite health resources can be made (NRC, 1975-77: 1977 report).
However, the federal role in health services research training
continues to remain unclear.

This is due in part to ,.he fact that the field continues to
face considerable skepticism among public officials and certain
scie-tific groups (Lewis, 1977; Last, 1977; Mechanic, 1978) and,
as a result, does not yet have a secure institutional base either
in government or in the academic sector (Hamburg and Brown,
1978).

t. number of federal initiatives currently pending, however,
seem to indicate that the climate of support for health services
research may be changing. In Lesponse to a request from the
White House Office of Science and Technology Policy (OSTP), for
example, the IOM is studying the organization and support of
health services research,1 the results of which will be
available for review by the federal government later this year.

Despite these uncertainties, the Committee continues to
believe that federal support of training in health services
research is amply j'stified by national needs for a better
understanding of the forces affecting the delivery of health care
to the population. The Committee therefore reiterates its
recommendations for fellowship and traineeship support under the
NRSA authority with the hope that a favorable climate for health
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services research will result eventually in the implementation of
the recommendations developed by this Committee.

DEFINITION OF HEALTH
SERVICES RESEARCH AND TRAINING

Federal support of health services research is based on the
policymakers' concepts of the field, which vary in specificity
with the policy issue being decided. In expanding earlier
definitions for use in this report, the Committee and its Panel
on Health Services Research have tried to make a clear statement
which is broad enough to encompass the various health systems
studied by HSR personnel.

The Committee rccognizes that there is no universally
accepted definition of HSR (Myer, 1973; Rein and White, 1977;
Mechanic, 1978) and has chosen the following statement to guide
its deliberations:

Health services research is theoretical
or applied research which examines the
organization and performance of health
care delivery systems and makes possible
informed health care policy. It is a
distinct area of inquiry in which systematic
methods are applied to problems of the
allocation of finite health resources and
the improvement of personal health care
services.

Health services research is most properly understood to be a
problem area taken up by an investigator trained in a basic
science disciplin In its last report, the Committee introduced
the idea that HSR, raining can also be most easily understood if
a two-dimenstional matrix is adopted in which one dimension
represents the traditional discipline in which an HSR
investigator has been trained. These include: 1) the behavioral
sciences (anthropology, sociology, and psychology); 2) the social
sciences (economics and political science); 3) the biomedical
sciences (biostatistics, bioengineering, and epidemiology); 4)
public health; and 5) such other fields as operations research,
health administration, public administration, and health
education.

The major problem areas, whir' l comprise the second dimension,
fall into seven categories: 1) studies of health personnel; 2)
studies of various services including mental health and substance
abuse programs; 3) economic studies; 4) studies of the quality of
care; 5) legal studies; 6) behavioral and social studies of the
individual or the community; and 7) innovative studies of health
services design, including technology transfer.
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Figure 5.1 displays the two-dimensional matrix that has been
developed. The Committee believes that this classification
system has great potential throughout the federal government and
in other public and private sectors to identify and support HSR
and HSR training in the coming years.

Occasionally, health services research has been distinguished
from other health research on the basis of its relationship to
other health sciences. The following model invokes the concept
of a continuum of health sciences:

At one end of this spectrum is basic research,
usually laboratory-based, which is typically
initiated by an investigator with no parti-
cular treatment or prevention goal in mind.
Next on the continuum are small-scale
clinical investigations on a few patients
and then large-scale controlled field trials
(involving hundreds or thousands of individuals)
that typically seek to delineate the effects
of particular interventions or risk factors in
human health. At the far end of the research
continuum are health services research, con-
cerned with the practical problems arising
in the provision of health care, and prevention
research which explores strategies to prevent
disease in the first place (Hamburg and Brown,
1978).

It is convenient to classify health services research along a
hypothetical health sciences spectrum such as that described
above. However, this unidimensional display may leave the
misleading impression that health services research is an
"applied" activity distinctly unlike the activities that comprise
the other, more basic, sciences.

In actual fact, health services research does include
fundamental inquiry, often using the experimental methods
developed by the social and behavioral sciences. This
distinction is impo.Lant not only for the support of health
services research, but also for the ultimate acceptance of health
services research training in the academic community.

What distinguishes HSR psychology doctoral students, for
example, from non-HSR peers may simply be the problem area taken
up for dissertation study.

The Committee and its Panel on Health Services Research have
concluded that it is important to list the range of research
approaches used by health services research personnel so that the
work of these investigators is understood to parallel Lilat of
other scientists:
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Behavioral sciences

Anthropology

Sociology

Psychology

Social sciences

Sconomics

Political science

Biomedical sciences

Siostatistics

Bioengineering

Epidemiology

Public heilth

Other fields

Operations research

health administration

Health education

Public administration

'Lours 5.1 Primary disciplines of health services research training and major research
problem areas.
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Primary Research Approaches
of Health Services Research Personnel

Health statistics
Statistical indicators
(including health status
indicators)

Computer models

Case studies
Clinical studies
Social experimentation
Survey research

Evaluation research
(including program
evaluation)

Technology assessment

Decision analysis
Policy analysis

In summary, health services research is a distinct area of
scientific inquiry that examines health systems to make
information available for future adjustmercs to the system. It
draws scientists from a variety of backgraunds wLa are
distinguibhable from their colleagues cLiefly on the basis of the
problem they elect to study--namely, the health care system.
While health services research may be understood to occupy a
unique place among the health sciences, its research methods are
similar to many basic sciences.

CURRENT FEDFRAL EFFORTS
IN HEALTH SERVICES RESEARCH TR ;.INING

Using the operational definition of health services research
training given above, the Committee has reviewed the training
programs of a number of federal agencies.

NRSA Authority

NIH. The basic mission of NIH is to ''advance the Nation's
capability for the prevention, diagnosis and treatment of disease
through biomedical research" (NIH, 1976a).

As the interests and responsibilities of the 12 component
institutes have broadened to include activities that transfer and
disseminate biomedical research findings, health services
research has been supported as part of other NIH clinical
research endeavors. In recent years, for example, NIGMS has
supported research on the social and legal problems of human
genetics research, including the impact of genetic screening
(NIH, 1976a). Similarly, the National Heart, Lung and Blood
Institute has begun to support studies that explore different
models of service delivery to reduce cardiovascular risk and to
control hypertension, obesity, and smoking (Evans, 1978).



Mile the Committeeacknowledges that the NIH provides some
suPPort:for health servicos.research, it has been unable to
demonstrate support for HSR training by. NIH under the NRSA .

authority. .

Although'NIH sponsor:8 research training in basic fields
related to HSR, such as biostatistics, epidemiology, and public
health; a review Of the,NRSA training grants currently supported
under the NRSA authority led the Committee to conclude that these
programs do not fit within the definition of HSR training
developed in this report. 'Hence, recommendations for research
training in these fields have been developed by the Panel on the
Basic Biomedical Sciences (Chapter 2).

It may be possible that HSR training is indeed provided at
some institutions receiving NRSA support from NIH in these areas.
However, it. is not evident from the data provided by the agency.

The Committee and its Panel on Health Services Research would
find .it helpful if the NIH.would use the two-dimensional system
described earlier in this chapter when collecting information
about their NRSA programs. This system would permit the
recognition of any formal health services research training that
may be supported by the various institutes, and would permit the
development of appropriate recommendations for research training
support.

ADAMHA. Since the enactment of the NRSL Act in 1974, the
reseifErEraining programs of ADAMBA have included opportunities
for mental health services research evaluation training.

The mental health services training programs are an important
outgrowth of the evaluation training programs offered in the
social sciences division of the NIMH since the late 1960's and
seek to develop a "pool of highly qualified researchers trained
to develop, apply and refine appropriate scientific methodologies
for the study of problems related to the delivery of mental
health systems "(Appendix B 3.1 and 3.2).

HSR training opportunities are also provided to study health
care delivery systems in the field of alcoholism and drug abuse
and preventive and rehabilitative services in this area.

As part of its 1978 report, the President's Commission on
Mental Health outlined a national plan to meet the needs of
people with chronic mental illness. As a first step in
implementing the plan the Commission recommended that the
Department of Health, Education, and Welfare, in consultation
with state And local governments, develop a national plan for:

a) the continued phasing down, and where
appropriate, closing of large state mental
hospitals;
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a) the upgrading of service luality in those
state hospitals that remain; and

c) the allocating of increased resources for the
development of comprehJnsive, integrated
systems of care that inclut'e community-based
services and the remaining smaller state
hospitals.

If implemented, these recommendations suggest a continued
prominent role for HSR and HSR training in ADAMEA.

Division of Nursing. The ."'rxamittee notes that the HRA
Division of Nursing supports nursing health services research,
and urges that the number of awards for training in nursing
health services research be increased.

The Committee notes that of the 120 approved NRSA fellowship
applications in FY 1977, only 4 were approved for health services
research training (Gortner and Bourgeois, 1978). Because of the
increasingly prominent role nursing services play in the delivery
of health care, the need continues for available skilled
personnel whose professional training prepares them to conduct
research relevant to the improvement of the nursing health
services.

Other Federal Efforts

In addition to the HSR training opportunities offered under the
auspices of the NRSA wthority, HSR training support has been
identified in a few other federal agencies.

The Veterans Administration (VA), for example, has a program
to train HSR personnel for research pertinent to improvement of
VA health services. Twenty individuals presently receive such
support through the general education authority of the VA.2

The Health Services Research, Health Statistics and Medical
Libraries Act of 1974 (PL 93-353)3 authorizes intramural and
extramural HSR training authority for the NCHSR, although lack of
funding since FY 1973 has virtually eliminated this program of
research training even though the training authority
.continues.4

This review of HSR programs may not be complete if
opportunities for HSR training are available in other federal
agencies not yet examined by the Committee, such as the Health
Care Financing Administration (HCFA). In the coming year the
Committee and its Panel on Healtn Services Research will study
this further.
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FINDINGS FROM THE INVITATIONAL CONFERENCE
ON HEALTH SERVICES RESEARCH PERSONNEL

In its 1977 report, the Committee provided findings from its
survey of 500 individuals who had once received support for HSR
training.5 Over 65 percent of the former trainees responded,
wit), 80 percent of those indicating that they conducted health
services research at the time of the survey, October 1976. The
results led the Committee to conclude that current employment
conditions for these HSR personnel were "good" (NRC, 1975-77:
1977 report).

Because it has been difficult to develop a statistical base
from which market estimates could be made for health services
researchers, the Committee took a new approach to labor market
discussion. Together with its Panel on Health Services Research,
the Committee convened a 1-day Invitational Conference on Health
Services Research Personnel (Appendix C) which brought together
representatives from public and private organizations that employ
and/or train HSR personnel.6 Discussions focus '1 on four major
areas of concern:

o How many people are engaged in health services
research? How large is the pool of available
HSR personnel?

o What creates the demand for HSR personnel? What
is the current demand? Is this expected to change?

o What attracts people to careers in health services
research?

o How has declining federal support in health services
research training through NCHSR affected the insti-
tutional training environment?

Estimating the Number
of HSR Personnel

Any study that attempts to guide federal pclicies for research
training support on the basis of market descriptions requires
such minimum information as the estimated number of investigators
in the U.S. labor force in a given year.? Because of the
peculiar way in which health services research personnel are
identified, however, the Committee believes that an estimate of
the pool of these scientists will not be readily forthcoming, if
it can be achieved at all. As a result it will be necessary to
develop alternative approaches to labor force discussions in this
area.
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As the definition introduced earlier in the chapter suggests,
HSR personnel are trained in a basic science discipline while
they apply their research skills to some aspects of the health
system. The identification of these personnel is hampered by the
fact that most statistical data sources estimate the number of
scientists in a given field on the basis of their main field of
training (e.g., the Doctorate Record File) or their main field of
employment (e.g., the Comprehensive Employment Roster). No data
base exists that collects information on the number of doctoral
scientists who conduct health services research as their primary
specialty area.

Earlier in the chapter the Committee identified a number of
disciplines that typically represent fields in which HSR may be
trained, such as anthropology, biostatistics, or public health.
It would be a gross error to use the estimated number of doctoral
scientists in each discipline in a particular year as an estimate
of the pool of available HSR personnel, since health services
research personnel differ from their discipline colleagues it
their familiarity with the operation of the various health care
systems.

For over 2 years the Committee has worked closely with
representat'iyes from the NCHSR and ADAMHA in developing a
statistical data base that would begin to describe the number of
doctorally trained scientists who conduct health services
research. Over 1,700 individuals have been identified thus far
as once having received support from the NCHSR as principal
investigators on health services research grants or contracts or
as having received federal funds from the NCHSR or ADAMHA to
train in health services research. An extension of the
preliminary survey of these personnel reported by the Committee
last year is being conducted at this time and should be useful in
describing the current research activities of these personnel.

While the survey responses of past recipients of federal
support should be a first important step in estimating the number
of available HSR in the U.S. doctoral labor force, it is
uncertain at this point how much further statistical analysis can
be achieved. Other approaches to describing the pool of these
investigators will be examined by the Committee in the coming
year.

Estimating Employment
Opportunities in HSR

In recent years, opportunities for employment in health services
research have become explicit as research and evaluation
personnel have been sought by CMHC's, the VA, Health Systems
Agencies (HSA's), and state and local departments of health.
Academically affiliated Centers for Health Services Research have
been established at eight institutions in recent years, and it is
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clear that they will sei::e as both "users" and "producers" of HSR
personnel.8 Finally, for profit research firms and third party
payors have created job categories which, at least implicitly,
suggest another market for HSR personnel.

At the HSR Invitational Conference, every representative from
the public sector described multiple statutory cequireients to
conduct health services research that cannot be fulfilled without
increased numbers of personnel who are familiar with the
structure and operation of the health system to be studied. In
some instances, where funds are available for hiring HSR
personnel, such personnel have had to be trained on the job,
often retarding completirm of the research task within the time
required.

According to several conference participants, the market for
mental health services research personnel in particular is
"booming" and may be expected to continue to expand following the
release of the report by the President's Commission on Mental
Health.9 Mental health services research, it must be added,
further requires familiarity with human services delive.:y
systems, narrowing employment opportunities further to those with
relevant training.

On the whole, public sector employment in health services
research revealed a shortage of personnel with the skills
necessary to take up legally mandated assessments of the health
system in question, whether CMHC's, HSA's, or VA hospitals.

Representatives from the private sectorl° indicated that
employment opportunities in health services research were
directly related to the funds available from government and other
sources to conduct this research. At the present time employment
conditions appear to be in equilibrium.

In summary, the findings from the Invitational Conference on
HSR Personnel convened by the Committee reveal that these
investigators are being sought by a variety of employers.
Furthermore, while on-the-job training has been provided in
certi.in instances, it was not the preferred approach to hiring
investigators by the majority of employers who participated in
the conference.

Impact of Lost Training Grant Support

A number of conference participants once received institutional
training grant support from the National Center for Health
Services Research to provide HSR training. Withdrawal of support
from the academic sector by the federal government in recent
years was described as having a profound effect on the research
training environment.

Among the consequences of lost training grant support cited
by conferees were reductions in enrollments and quality of
students; a greater number of part-time students; absence of
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travel funds to bring speakers to campus and to provide students
with important, off-campus experiences with local health care
delivery systems; and lack of funds to buy important support
services, such as computer center services, and to hire support
staff.11

Some program directors have been able to supplement lost
training grant support with research assistantships for their
students. However. this appears to vary from institution to
institution.

In contrast to the loss of training grant support for
noncategorical HSR training, representatives from mental health
services research enjoy a favorable climate for support under the
auspices of the NRSA authority. Some noted a proliferation of
institutional sites that provide interdisciplinary training in
this area as a result of increased funding.12

In summary, it appears that the availability of NRSA support
for training in mental health services research has resulted in
expansion of the sites engaged in mental health cervices research
training. In contrast, the dramatic reduction in federal support
of HSR training through the NCHSR is beginning to be felt by
those institutions that once provided such training. While some
departments, especially in the behavioral sciences, have been
able to shift to NRSA support by shifting training to mental
health services delivery questions, this appears to be the
exception rather than the rule.

RECOMMENDATIONS

Predoctoral/Postdoctoral Training

The Committee recognizes that ADAMHA plays a crucial role in
delivering mental health and related services to the nation.
Joining with the President's Commission on Mental Health, the
Committee calls for a renewed emphasis on mental health services
research relevant to the design and evaluation of these services
(President's Commission on Mental Health, 1978).

At the present time the Community Mental Health Cen;:ers Act
of 1975 requires the preparation of statewide and ragional mental
health plans for the purposes of improving the quality of mental
health care through this federally subsidized system. Recog-
nizing that poor planning can "confuse priorities, divert admin-
istrative energies and waste money," the President's Commission
on Mental Health recommended that:

The National Institute of Mental Health
allocate to a selected number of programs
an award of 10 percent in excess of their
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grant for the purpose of developing and
assessing techniques to evaluate mental
health service delivery,

This recommendation must be applauded, given the urgent need
to improve ..he quality of mental health and substance abuse
services in this country. However, the Committee would like to
stress that more funds for research in this area can only be
effective if there is a larger pool of investigators who are
familiar with the services to be evaluated.

In view of these needs, the expansion of HSR training
programs by ADAMHA should be continued. The Committee notes,
however, that funding has remained level in this area in recent
years (Table 5.1) and urges ADAMHA to expand its program of HSR
support at a rate of 10 percent per year from the level reported
in FY 1976. This recommended rate of expansion is based on
current perceptions of the rate at which'institutions can develop
appropriate HSR training programs in this area, given current
levels of NRSA supsrt.

Careful monitoring of tae development of research
capabilities in this area will be required so that suitable
adjustments to this recommendation can be made.

Recommendation. The Committee reaffirms its recommendation
that ADAMHA expand its program of HSR training at a rate of 10
percent per year based on FY 1976 1,,vels of support through FY
1982.

The HSR training programs of ADAMHA, the Division of Nursing,
and the VA focus on training in problem areas relevant to the
health system in which the training is conducted. Hence, this
training prepares specialists for employment in such specific
locations as CMHC's or the VA hospital, where the special area of
expertise can be used.

Based on the HSR Conference discussions, thes training
programs do not appear to satisfy the need for research personnel
familiar with the medical and other services monitored by such
planning agencies as the HSA.

Because the Committee considers the NRSA authority to be
appropriate for supporting investigators whose HSR expertise aces
beyond mental health services and nursing health services
research, the Committee urges that a program of general health
services research training be established. Such a program would
assure the production of investigators to take up the research
and evaluation required by a variety of federal laws, investi-
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::. TABLE 5.1 Committee Recommendation3 for ADAMHA Predoctoral and Postiloctoria Awards in Health

Services Research

=1=e1VIrrossm.nm

Agency Awards

'.and Coismittee

Recommendations

Fiscal Year

1975 1976 1977 1978 1979 1480 1981 1982

Actual awards

Total 183 191 144

Pre 232 121 79

Post 51 70 65

2976 recommendations

Total 185 210 230

Pre 135 120 135

Post 50 90 95

1977 recommendations

Total 250 275 300

Pre 145 160 175

Post 105 115 125

1978 recommendations

Total 275 300 330

Pre 160 175 190

Post 115 125 140
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gators who appear to be in short supply at this time according to
conference participants.

Recommendation. The Committee recommends that a program of
general health services research training be established under
the NRSA authority.

Traineeships/Fellowships

The institutional training grant, which permits the development
of innovative interdisciplinary research training programs while
it strengthens the research setting, is viewed as the preferred
mechanism of support in this emerging research area.

The Committee notes that in FY 1976 the number of
traineeships provided by ADAMHA for health services research
training surpassed the number of fellowships at a ratio of almost
18 traineeships for every fellowship, (Chapter 1, Table 1.1).

The research training fellowship also plays a role, although
it is more limited, in health services research training. The
talented investigator who has interest in pursuing a course of
health services research training is provided the opportunity to
seek such training with a particular investigator or at an
institution where a critical mass of investigators may be working
on the types of problems of interest to the fellow.

The Committee views this mechanism of support to be suitable
primarily for postdoctoral research training, since the
availability of fellowship support may encourage individuals with
some experience in the area of health care policy to pursue
advanced training.

Recommendations. The Committee recommends that traineeships
represent no less than 75 percent of the total number of awards
for he-4th services research training. The majority of
traineeships should be used to support predoctoral researc;1
training.

The majority of fellowships should be awarded for
postdoctoral training.

Midcareer Research Training

Many health services research personnel today are individuals who
have been trained in a basic science field or health profession
but who have had little or no formal training in health services
research. While continued emphasis ought to be placed on the
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development of HSR training programs for predoctoral and
postdoctoral training, a program of midcareer research training
in health services research might provide an important
opportunity for employed health services research personnel to
obtain formal training.

If the funding level werE, adequate, a program of support for
midcareer research training could attract physicians with
experiences as prcviders in the health care system, academic
doctorates whose research interest have stOfted to questions of
health care, and nondoctorates who desire to acquire through
formal training, research skills and advanced techniques in
health services research.

Midcareer research training might be provided through short,
summer courses on methodologies relevans: to health services
research. It might also include academic training for 1 year
during "sabbatical leave," or as much as 2 years (f work as a
postdoctoral appointee in a manner similar to the Robert Wood
Johnson Clinical Scholars Program (Beck and Smith, 1978).

The Committee will explore possible roles for NRSA support
for midcareer research training in health services research in
the coming year.



FOOTNOTES

1. Thomas Bice, in a statement before the NRC Panel on Health
Services Research, January 20, 1978, Washington D.C. The
Committee has established informal liaison with the IOM Committee
to discuss areas of common concern.

2. Carleton Evans, VA, NRC Invitational Conference on HSR
Personnel, May 17, 1978.

3. The Act also provides the National Library of Medicine with
the authority for research training in information systems design
and development, which undergirds medical record keeping today.

4. All that remains of this once active research training effort
is a small researchgrant program for dissertation study that
provides funds to doctoral students whose researd is related to
the improvement of health care.

5. These individuals received predoctoral or postL itoral
research training support some time after FY 1970 ft.11 the NCHSR
or since FY 1975 from ADAMHA.

6. The May 17 NRC Invitational Conference on HSR Personnel
included participants listed in Appendix C as well as observers
from such organizations as the American Psychological
Association, the Pan American Health Organization, NIH, NCHSR,

and the private sector.

7. See the market projections, for example, found in Chapters 2,

3, and 4.

8. Sam Shapiro, The Johns Hopkins University, NRC Invitational
Conference on Health Services Research Personnel, May 17, 1978.

9. P. Wortman, Northwestern University, and W. Goldman, San
Francisco Community Mental Health Services, NRC Invitational
Conference on Health Services Research Personnel, May 17, 1978.

10. These included representatives from the Rand >rporation and

the Blue Cross/Blue Shield Association.

11. Robert Eichhorn, Purdue University and Barbara Starfield,
The John Hopkins University, NRC Invitational Conference on
Health Services Research Personnel, May 17, 1978.

12. P. Wortman, NRC Invitational Conference In Health Services
Research Personnel, E. cit.
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6. NURSING RESEARCH PERSONNEL

INTRODUCTION

In its 1977 report, the Committee made its initial recommenda-
tions concerning the direction the dRA's Division of Nursing
should,takein developing its program of NRSA support.1

Recognizing.nursing research to be.a distinct area of
scientific inquiry, the e-Coimittee defined nursing research as
follows:

Nursing research focuses on the role of
nursing care in the prevention of illness,
care of the sick, and the promotion and
restoration of health. Although it relies
upon and utilizes the substantive scientific
information and methodologl: provided by the
other biological and behavioral sciences, it
differs frbm those other scientific areas in
that it focuses on their relevance to nursing
rather than other aspect's of health care. (NRC,
1975-77: 1977 report, 152)

The Committee devoted much of its assessment in that report
to a review of those trends in nursing research that have given
rise to the emergence of an interest in and need for doctoral
education in this health profession. ?indings from a survey of
500 nurses who had completed their doctoral training between 1971
and 1975were reported. These findings led the Committee to
conclude that the market for doctorally trained nurses is quite
large,.and that the obvious demand ft-A: teachers and researchers
with graduate training "makes it likely that training funds could
be productively used for the next several years on an expanding
basis ". (NRC, 1975777: 1977 report).

BeCause the extension of the NRSA authority in 1976 to in-
elm:a the Division of Nursing actually revitalized a program of
research training that then was providing support for 35 indi-
viduals (NRC, 1975-77: 1977 report), the Committee's recommen-
dations had to'address, in part, changes in research training
emphasis, given the thrust of the new training authority.

Specifically, the Committee noted that predoctoral research
training continued to be the appropriate level of training to
meet the urgent need for doctorally trained individuals capable
of providing research and teaching leadership. Whereas past
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trairing opportunities provided by the Division of Nursing almost
exclusively resulted in predoctoral support (Bourgeois, 1975),
the Committee proposed that up to 15 percent of the total number
of awards could be made at the postdoctoral level as "properly
qualified candidates present themselves" (NRC, 1975-77: 1977
report). Opportunity for postdoctoral training was considered
appropriate by the Committee, since nurses whc had completed
their doctoral training in prior years might wish to update their
research skills to keep up with recent advances in nursing re-
search.

The Committee also called for a significant reorientation of
the program of fellowship support. It was noted that fellowship
support in the p-.st had been used for doctoral training in such
fields as education and administration, as well as in the biolog-
ical and behavioral sciences. The Committee recommended a sub-
stantial reduction in the number of fellowships for study in
nonscience departments and emphasized that training under the
NRSA authority should be in research and not in professional
fields.

The Committee recommended an expansion of institutional
training awards to permit the development of nursing research
through interdisciplinary training and recommended such giants be
given to schools of nursing to establish programs for nurses in
cooperation with university departments in the biological, phys-
ical, or behavioral sciences. Similar to the Nurse Scientist
Training Program of 1960's (Matarazzo, 1971), these institutional
i_rangements would give traineeships to nurses for study in basic
science departments that had established relationships with
schools of nursing, although the details of this approach would
have to be developed to meet the provisions of the NRSA author-
ity.2

The Committee also recommended that a few institutional
awards be made available for training in graduate departments in
well-qualified schools of nursing. Recognizing the advances that
have been made in nursing research in recent years, the Committee
suggested that a few nursing faculty might provide quality train-
ing in nursing research under the auspices of the NRSA authority.

Given the innovative thrust of these recommendations, the
Committee set as its goals for this report a review of the NRSA
program development by the Division of Nursing. A summary of the
recent developments in doctoral training opportunities in nursing

,

research is also provided.
The Cormittee acknowledges the valuable contributions made by

the representatives of tine nursing community who provided infor-
mation to the Committee either at its public meeting convened
earlier this year or through private communications. These ob-
servations have greatly assisted the Committee in its delibera-
tions.

Findings from the NRC Surveys of Doctoral and Pending
Doctoral Programs for Nurses are also presented in this report.
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This series of interviews and site visits has provided the
Committee with important information regarding the current
climate for research training in schools of nursing.

TRENDS IN DOCTORAL EDUCATION
FOR NURSES

Today there are over 1,400 programs in the United States offering
training for registered nursing. Of these, more than 350 offer a
nursing diploma after training at a hospital, about 640 offer an
associate of arts degree after coursework in a community or jun-
ior college, and about 340 offer a baccalaureate or higher de-
gree. In acliition there are over 100 nursing programs that
offer a masters degree and 16 that offer the doctorate (National
League for Nursing, 1977a and b).

The changing status of doctoral education in nursing is
evident not only in the proliferation of doctoral programs In
schools of nursing in recent years (Leininger, 1976) but also
in the fact that nearly half of the 1,800 nurses with doctoral
training earned these degrees some time in the last decade.

Doctoral programs have been established in schools of nursing
in response to a variety of local as well as national needs. Be-
cause the Committee's recommendations for NRSA program develop-
ment are based on the demand for doci.orally tra.ned personnel,
the following review of doctoral programs in nursing serves as a
useful background to the survey findings subsequently reported in
this chapter.

At the present time nursing education is influenced by the
presence of four major; regional education authorities. These
include

o the New England Board of Higher Education (NEBHE),
established in 1955 by formal agreement among six
member states (Connecticut, Maine, Massachusetts,
New Hampshire, Rhode Island, and Vermont);

o the Southern Regional Education Board (SREB) formed
in 1948 for regional planning among the following 14
member states: Alabama, Arkansas, Florida, Georgia,
Kentucky, Louisiana, Maryland, Mississippi, North and
South Carolina, Tennessee, Texas, Virginia, and West
Virginia;

o the Wentern Interstate Commission for Higher
Education (WICHE), formed most recently (1955) to
coordinate educational planning among 13 member
states (Alaska, Arizona, California, Colorado,
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon,
Utah, Washington, and Wyoming).
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o the Committee on Institutional Cooperation (CIC),
formed in 1962 in the Midwest to coordinate
educational planning and resources among the
"Big Ten" universities. (At the present time a
feasibility study is under way to develop a
Midwest Alliance which would encompass 13 mid-
western states, thereby expanding the planning
endeavors in the greater Midwest region).

These regional planning boards have played are important role
in identifying the needs and resources in schools of nursing, in
promoting research through the availability of "seed money", and
in helping institutions study problems in nursing education that
might require interstate assessments (NEBHE, 1975; SREB, 1975;
CIC, 1976; WCHEN, 1975).

As data f.'s:cm the Survey of Doctoral and Pending Doctoral Pro
grams for Nurses reveal, the availability of regional coordinat-
ing authorities has determined to some extent the location and
emphasis of doctoral programs for nurses.

FINDINGS FROM THE SURVEYS OF DOCTORAL AND
PENDING DOCTORAL PROGRAMS FOR NURSES

As a part of the continuing effort to provide the Committee with
information describing developments in graduate education for
nurses, the Ad Hoc Advisory Group on Nursing Research Personnel
conducted two surveys of a selected number of schools of nursing
which either provide doctoral programs for nurses, or are devel-
oping doctoral programs at this time. Site visit interviews with
the deans were arranged to gain a better understanding of the
factors influencing the development of the programs at the in-
stitutions surveyed.

As of October 1)77, 16 schools of nursing offered doctorates
(Table 6.1 and Figure 6.1). Because it was not feasible to visit
all doctoral program sites, 10 were chosen (Table 6.2). These
varied with respect to type of degree offered, age/size of the
program, and regional location.

The Ad Hoc Advisory Group also identified five institutions
where preparations to initiate doctoral programs were under way
(Table t.2).

The questionnaire developed for the Survey of Doctoral Pro-
grams for Nurses (Appendix I) sought information in four cate-
gories: graduate program development (including enrollments,
number cf degrees awarded, and criteria for admission); sources
of doctoral/postdoctoral support for training; faculty charac-
teristics; and amount and type of research activities by the
faculty. A similar form was developed for the Survey for Pending
Doctoral Programs for Nurses (Appendix I).
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MLR 6.1 Schools.of Nursing with Doctoral Programs, 1977-78a

Location Institution

Alabama (Birmingham)

Arizona (Tucson)

California (San Francisco)

Washington, D.C.

Illinois (Chicago)

Massachusetts

Michigan (Ann Arbor)

(Detroit)

New York

Ohio (Cleveland)

Pennsylvania

Texas (Denton)

(Austin)

Utah (Salt Lake City)

balversity of Alabama

University of Arizona

University of California, San Francisco

Catholic University

Rush University

University of Illinois,

Boston University

University of Michigan

Wayne State University

Ns, York University

Columbia, Teachers University

Case Western Reserve University

University of Pittsburgh

Texas Woman's College

University of Texas, Austin

University of Utah

Chicago

'From National League for Nursing (1977a).



*Ea 6.2 Selected Schools of Ma AN with Doctoral or Finding Doctoral Programs

Institution

410MIMONI
ti

Algoma (BirainOhas)

Arisona (Tempe)

Aril= (Tucson)

California (San Francisco)

Colorado (Denver)

Illinois (Chicago)

Michigan (Ann Arbor)

Michigan (Detroit)

New York (Mew York City)

Mew York (Rochester)

Ohio (Cleveland)

Pennsylvania (Philadelphia)

Texas (Austin)

Utah (Salt Like City)

Washington (Seattle)

.,gm=as

University of Alabama

Arizona State University (pilot study site)

University of Arizona

University of California, San Francisco

University of Colorado

University of Illinois, Chicago

University of Michigan

Wayne State University

New York University (pilot study site)

University of Rochester

Case Western Reserve University

University of Pennsylvania

University of Texas, Austin

University of Utah

University of Washington

Type of Dome Offered

D.S.M.

Ph.D. (pending)

Ph.D.

D.N.S.

Ph.D. (pending)

Ph.D.

Ph.D.

Ph.D.

Ph.D.

Ph.D. (pending)

Ph.D.

C.H.Sc. (pending)

Ph.D.

Ph.D.

Ph.D. (Pending)

SOURCE: RIC, Surveys of Doctoral and Pending Doctoral Programs for Nurses, Washington, D.C., 1978.



FIGURE 6.1 Schools us nursing with doctoral or pending doctoral programs, 1977.78. Drawing bassd on unpublished
data from American Association of Colleges of Nursing. Washington. D.C., 1978, and NRC. Surveys of Doctor& and
Pending Doctoral Programs for Nurses, Washington, D.C., 1978.

The surveys and site visits were conducted between December
177 and April 1978. The following highlights are derived from
the summary tables found in Appendix I:

o Both master and doctoral program enrollments in
schools of nursing have increased since 1974, with
projections showing continued growth through 1982-83
(Appendixes I 1.1-I 2).

Some institutions, especially thows LI the West and in the
Northeast, reported plans to stablize tz..t /ter's degree enrollmentn
in order to permit development of doctoral programs (Appendix I
1.2), while the remaining institutions anticipated growth at both
levels of training through 1982-83. No institution reported a
curtailment in master's degree enrollments to permit the exclu-
sive development of doctoral training.

o In 1977-78 more doctoral students in nursing research
received stipend support than in 1974-75 in every
category of support (Appendix I 3).

It appears that institutional commitment to doctoral program
development at a school of nursing is reflected in part in the
increased support provided from state and institutional sources
for doctoral students. Similarly, the expanded federal commit-
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ment to doctoral education for nurses has permitted an increasing

number of stipends in some institutions.
While doctoral enrollments and available student support have

expanded in recent years at almost every institution surveyed, a

comparison of the research environments reveals a high degree of

variability among the institutions at this time. Over half the

institutions with doctoral or pending doctoral programs reported

fewer than 20 faculty members engaged in at least one research
project in October 1977 (Appendix I 4.1). Research projects

which were funded typically were funded at a level well below
$loo,noo per fiscal year (Appendix I 6.1).

A number of institutions, it must be added, are strengthening

research activities through research development support (Appen-

dix I 7.1-I 7.2). However, most deans believe their single

greatest need at this time to be research faculty (Appendix I

8.1). This response was unanimous for institutions located in

the Northeast (Appendix I 8.2).
Table 6.3 summarizes the survey findings with respect to the

variability of the research climate among the schools of nursing

with doctoral programs included in this survey:

o Over half the institutions had more doctoral
students than the number of faculty engaged in

at least one research project. This ranged from a

ratio of 200 doctoral students to four research
faculty at one institution, to five doctoral.

students to 35 research faculty at another
(Table 6.3).

o On average only seven faculty members were
engaged in more than one research project at

each institution providing doctoral training,
although this number varied from zero at two
institutions to 18 at another (Table 6.3).

o Of the 10 schools of nursing with doctoral programs
included in this survey, seven had been awarded
federal research grants or contracts, ranging from

one grant at one site to 12 at another (Table 6.3).

o Half the institutions with doctoral programs
heA federally funded research development
grants or contracts in October 1977 (Table 6.3).

While the variability in these research components can be
attributed in part to the age of the doctoral program and dif-

ferences in training emphasis, it is clear that certain programs
possess a greater number of attributes that make up a sound doc-

toral training experience than others.
Because a strong research climate is essential to the produc-

tion of doctorates in every area of scientific inquiry, the Com-
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mittee and its Ad Hoc Advisory Group on Nursing Research believe
that a unified effort to strengthen existing and proposed doc-
toral training programs in schools of nursing with respect to
research involvement by the faculty is critical at this time. In
fact, the Commmittee would urge the professional community of
nursing to give serious consideration to slowing voluntarily the
proliferation of new programs for doctoral training in nursing
until existing programs acquire greater strength in those aspects
which contribute to quality doctoral education: a high propor-
tion of faculty actively engaged in research; adequate research
facilities; research grant and contract support; and provision of
opportunities for students to gain research experience in addi-
tion to basic clinical and administrative skills.

A number of factors seem to be contributing to the variation
in research climate noted among those institutions surveyed.
Some of these factors can be addressed locally, while others
require direct federal involvement.

o As doctoral programs have developed, faculty often
have been required to shift their emphasis from
teaching/administration to research. In many
instances, doctorally trained faculty who had
not been actively involved in research have been
given little opportunity to update their
research skills.

Some institutions have added "research coordinators" to graduate
program staff. These individuals primarily serve as advis; :s to
faculty interested in developing research proposals or coordinate
research efforts with other staff or departments. These research
coordinators also convene seminars and workshops to review re-
search ideas, provide refresher courses, or plan research strat-
egies.

o In some institutions, fed:al policies relative to
the renewal of research development funding have
disallowed certain institutions from ccntinuing to
receive needed support.

Dean:,, for example, have indicated that faculty turnover in
recent yars and the aelition of new faculty with active research
interests lead to changing rasearch development needs. Some doc-
tcral trairig institutions that have received up to 10 years of
deve-opment support through such programs as the Faculty Research
Development Cants program of the Division of Nursing (Gortner,
1973; NRC, 1975-77: 1977 report) find that they are now ineligi-
ble for further research development support despite the fact
tha.c this continues to be a need at their institutions.

Ir view of the urgent need to upgrade the research climate in
schools of nursing that now are engaged in doctoral training or
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shortly will be, it is clear that a review of federal regu:ationsfor research development support in schools of nursing is needed.Such a review hopefully would lead to a resolution of the current
dilemmas discussed here.

RECOMMENDATIONS

It has been only 2 years since the NRSA authority was extended toinclude the predoctoral and postdoctoral research training pro-
grams offered through the Division of Nursing (NRC, 1975-77: 1977report). Sir:be that time the Division has completed 1 year of
NRSA program support (FY 1977) and has continued to develop this
program generally along the lines suggested by the Committee in
its recommendations announced last year (Gortner and Bourgeois,
1978). The Committee and its Ad Hoc Advisory Group on Nursing
Research have had the opportunity to consult with representatives
from the Division of Nursing about these Commmittee recommenda-tions. These discussions have been beneficial in monitoring NRSA
program development by the Division and in guiding the Commit-
tee's deliberations this year.

The Committee has seen no evidence from the Division of
Nursing, from NRC survey activities or from the professional
ommunity sugge-ting that either the scope or direction of NRSA
program development recommended by the Committee is inappro-
priate. The Committee has devoted its attention this year,
therefore, largely to a refinement of ito previous recommenda-
tions.

The Commit,ee recognizes, of course, that the recommendations
it is making may require modification as the Division of Nursing
undertakes its initial implementation in FY 1979.

The Committee sees no need to review these recommendations
annually, since a period of time must elapse before their full
impact on the development of doctoral education in nursing willbe evident. The Committee reserves the right, of course, to
comment in the future on the general direction of NRSA program
development by the Division of Nursing but generally views this
year's recommendations as guidelines for NRSA program development
beyond FY 1982.

Predoctoral/Postdoctoral Training

In its 1977 report, the Committee suggested that up to 15 percent
of the total number of awards made by the Division of Nursing bemade at the postdoctoral level "as properly qualified candidates
present themselves" (NRC, 1975-77: 1977 report).

As figures for FY 1977 (Table 6.4) reveal, the ratio of pre-
doctoral to postdoctoral awards by the Division are well within
the guidelines suggested by the Committee for FY 1979.
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6.4 Committee Ascommendations for DA Division of Parsing Predoctoral and Postdoctoral Awards in

Mare* Issearch
kl.

il3":.,

vPijincy Awards
1.

l'emd Committee

iillsoommendations 1377 1978(sat) 1979 1980 1981 1982

fiscal Year

Acted awards

TOW 98 275a

' Pro 92 150

Post 7 25

1977 recommisndat4ocs

Total

Pre

225

193

240
b

205

270
b

230

Post
32 35 40

1978 recommendations

'Total
240 270 300

Pro
205 230 255

Post
35 40 45

'lased oo a Widget Oitillin4 of $1.5 million.

bilgures corrected from 1977 commitcee report to reflect a total of 15 percent postdoctoral awards.



Supplementary data received by the Committee3 reveal,
however, that this proportion is not evident when traineeships
and fellowships are assessed independently. Instead, the Com-
mittee notes that six of the seven institutional trainees sup-
ported in FY 1977 were postdoctoral appointees.

The Committee would like to clarify its recommendation
regarding postdoctoral research training support in nursing re-
search. There is a real need to expand the pool of doctorally
trained research personnel in nursing to provide research faculty
for the rapidly proliferating doctoral programs in nursing.
Primary emphasis, therefore, should be placed on predoctoral re-
search training at this time. To meet these needs, the Commit-
tee emphasizes, therefore, that no more than 15 percent of the
institutional traineeships and 15 percent of the individual fel-
lowships are to be made available for postdoctoral research
training as qualified candidates present themselves. This leaver,
the majority of awards at the predoctoral level for both mech-
anisms of support.

Recommendation. The Committee recommends that up to 15
percent of the total number of research training awards made
available by the Division of Nursing be made at the postdoctoral
level as qualified candidates present themselves.

Traineeships

In its 1977 report, the Committee recommended that training
grants be given primarily to schools of nursing to establish in-
terdisciplinary programs for nurses in cooperation with univer-
sity departments in the biological, physical, or behavioral
sciences. Acknowledging that nursing research has become a
distinct area of scientific inquiry, the Committee recommended
that a limited number of institutional grants be provided for
research training in graduate departments of well-qualified
schools of nursing.

Until a greater number of schools of nursin.; with doctoral
programs can demonstrate a capacity to provide a strong research
environment for doctoral candidates, the Committee raffirms its
recommendation that the majority of institutionll awards houl6
be given to nursing schools for training doctoral candidates in
basic science departments that have established relationships
with schools of nursing in the pattern of the fort.ar Nurse Scjr-
tist Training Program. The Committee recognizes, course, that
restrictions such as the limit on the proportion of funds avail-
able for institutional costs under the NRSA authority will re-
quire a new approach to this former program of institutional
training arrangements.
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The Committee recommends not restricting NRSA institutional
awards to graduate departments in schools of nursing. At a time
when substantial differences in the qualit of the research en-
vironment exist in the various schools of 4iirsing engaged in doc-
toral eclucation, the approach described above would assure the
producticn of well-qualified investigators.

Recommendation. The Committee recommends that the program of
institutional training grant support in nursing research continue
to be expanded at the rate specified in Table 1.2. The Committee
recommends that institutional awards be made primarily for train-
ing wirses in basic science departments that have established re-
lationships with schools of nursing, in the pattern of the former
Nurse Scientist Training Program, and that only a limited number
of training grants be provided for research training in graduate
departments in well-qualified schools of nursing.

Fellowships

In it,: 177 report, the Committee called for a major c'orienta-
':..lo fellowship support so that a substantial reduction would
occor. .n the number of individuals receiving fellowships in non-

departments (NRC, 1975-77: 1977 report).
from tne Division of Nursing reveal that a significant

this direction has been, taken in the past year. Of the
-.umber of fellowship applications approved during FY 1977

ti:ro:h January 1978, only 25 percent represented fields other
the basic 'iomedical, behavioral, and clinical sciences

,:lortner and Bourgeois, 1978).
In view of the fact that this change in program emphasis is

contiuing, the Committee recommends that the total number of
fell;.;wship awards remain at 175 through FY 1982 when further ac-
!::is3T-5.1rt of the development of this prosram will be made (Tab

Recommendation. The Committee tecommends that the annual
-.u.;lber of fellowship awards by the Division of Nursin=3 remain at
175 through FY 1982, while the shift to training in nursing
research is completed.

141



Nidcareer Research Training

Th.v. Committee and its Ad Hoc Advisory Group, on Nursing Research
PersOnnel note that there are a number of doctorally trained
nurses, who may need to have ,their research skills upgraded be-
cause of advances' in nursing research. There also are nurses
whose empioyment experiences have prepared them to pursue doc-
toral:training as a midcareer development.

Thts pool, of potential investigators represents a promising,
yet largely untaived, resource for nursing research.

It to cleer thet the'Currmnt NRSA sttpend level is inadequate
to attract adch personnel into research careers. It is less
Llea4 whether the'payback provisions are sufficiently flexible to
eneotwage these individuals to seek NRSA support.

)cause opportunities for midcareer research training would
eil.-.5ch the rapidly expanding nursing research labor force, in the
.::nng year the Committee will assess the means by which training
st9r.port should be made available to recruit research personnel at
7.M.:.; stage of their professional career development.



FOOTNOTES

1. The Health Research and Health Services Amendments of 1976
(P.L. 94-278) extended the NRSA authority to include the programs
of research training offered by the BRA Division of Nursing. The
1977 Committee report was the first attempt to address training
needs in nursing research.

2. In addition to payback requirements, such provisions as the
period of support and the amount of institutional allowance are
unique to the NRSA prcgram and would require a reformulation of
the former Nurse Scientist Training Program.

3. Correspondence from Dr. Susan Gortner, HRA Division of
Nursing, to Pamela Ebert-Flattau, Committee staff, March 20,
1978.
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NATIONAL RESEARCH SERVICE AWARD AUTHORITY

Public Law 93-348, as amended

WATIO.NAL =UM= ZIONICE AWARDS

Sac. 472. (a) (1) The Secretary shall 42 VAC
2/11-1

(A) provide National Research Service Awards
for

(i) biomedical and behavioral research at the
National Institutes of Health and the Alcohol,
Drug Abuse, .and Mental Health Administra-
tion or under pr grams administered by the
Division of Nursing of the Health Resources
Administration, in matters relating to the
cause, diagnosis, prevention. and treatment of
the diseases or other health problems or Division
of Nursing.

(ii) training at the Institutes and Adminis-
tration of individuals to undertake such re-
search) ,

(iii biomedical and behavioral research at
public institutions and at nonprofit private in-
stitutions, and

(iv) pre- and post doctoral training at such
public and private institutions cf
to undertake such research; and

(B) make grants to public institutions and to
nonprofit private institutions to enable such in-
stitutions to make to individuals selected by them
National Research Service Awards for research
(and training tr, undertake such research) in the
matters described in subparagraph (A) (1).

A reference in this subsection to the National Institutes of
Health the Alcohol, Drug Abuse, and Mental Health
Administration shall Le considered to include the insti-
tutes, divisions, and bureaus included in the Institutes
or under the Administration, as the case may be.

(2) National Research Service Awards may not be
used to support residencies.

(3) Effective July 1. 1975, National Research service
Awards may be made for research or research training
in only those subject areas for which, as determined under
section 473, there is a need for personnel.

(b) (1) No National Research Service Award may be
made by the Secretary to any individual unless

(A) the individual has submitted to the Secretary
an application therefor and the Secretary has ap-
proved the application;

(B) the individual 1...ovides, in such form and
manner as the Secretary shall by regulation pre-
scribe, assurances satisfactory to the Secretary that
the individual will meet the service requirement of
subsection (c) (1) ; and

(C) in the case of a National Research Service
Award for a purpose described in subsection (a) (1)
(A) (iii) or.(a) (1) (A) (iv), the individual has been
sponsored (in such manner as the Secretary may by
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regulation 're). by the institution at which the
research or, under the Award will be
conducted. '

An applicatiOn fci an Award shall be in such form, sub-
in-such manner, and contain Such information, as

the Secretary may by regulation preectibe.
(2). The award-Of National mirch Service Awards

by the Secret arY under subsection (a) and the Making of
granti for such Awsids, shall- be subject to review and
spproval by the appropriate advisory councils,within the
Department of Health, .Education, and Welfare (A)
whose activities relate to the research or training under
the Awards. or (B) at which such research or training
will be conducted.

(8) No grant may be made under subsection
(a) (1) (B) unless an application therefor has been sub-
mitten Zo and approved by the Secretary. Such applica-
tion shall be in such form, submitted in such manner, and
contain such information, as the Secretary may.by regu-
lation prescribe. Subject to the provisions of this section
other than paragraph (1) of this subsection, National
Research Service Awards made under a grant under sub-
section (a) (1) (B) shall be made in accordance with such

tions as the Secretary shall prescribe.
4) The period of any National Research Service

Award made to nny individual under subsection (a) may
not exceed three years in the te unless the Secre-
tary for good cause shown waives the application of the
three -fear limit to such individual.

(5) National Research Service Awards shall provide
for such stipends and allowances (including travel and
subsistence expenses and dependency allowances) for the
recipients of the Awards as the Secretary may deem
necessary. A National Research Service Award made to
an indiiidual for research or research training at a non-
Federal public or nonprofit private institution shall also
provide for payments to be made to the institution for the
cost of support services (including the cost of faculty
salaries, supplies, equipment, general research support,
and related items) provided such individual by such
institution. The amount of any such payments to any
institution shall be determined by the c3*.cretary and shall
bear a direct relationship to the reasonable costs of the
institution for establishing and maintaining the quality
of its biomedical and behavioral research and training
programs.

(c) (1) (A) Each individual who 'receives a Nations;
Research Service Award shall, in accordance with para-
graph (3), engage in

(i) health research or teaching or any combination
thereof which is in accordance with usual patterns
of academic employment,
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(ii) if authorized under subpars.grapl. (B), serve
as n member of the National Health Service Corps
or serve in his specialty, or

(iii) if authorized under subparagraph (C), serve
ire a health related activity approved under that sub-
paragraph,

for a period computed in accordance with paragraph
(2).

(B) Any individual who received a National Research
Service Award and who is a physician, dentist, nurse,
or other individual trained to provide health care directly
to individual Patients may, upon application to the Sec-
retary, be authorized by the Secretary to

(i) serve as a member of the Notional Health
Service Caps,

(ii) serve in his specialty in private practice in a.
geographic area designatea by the Secretary is re-
quiring that specialty, or

provides services in his spcialty for a health
maintenance organization to which payments may
be made under section 1876 of title XVIII of the
Social Security Act and which serves a medically
underserved population (as defined in section 1302
(7) of this Act),

in lieu of engaging in health research or teaching if the
Secretary determines that there are no suitable health
research or teaching positions available to such
individual.

(C) Where appropriate the Secretary may, upon
application, authorize a recipient ot, a National Research
Service Award, who is not trained to provide health care
directly to individual patients, to engage in a health-
relatect activity in lief: o engaging in health research or
teaching if the Secretary determines that there are no
suitable health research or teaching positions available to
such individual.

(2) For each year for which an individual receives a
National Research Service Award he shall

(A) for twelve months engage in health research
or teaching or any combination thereof which is in
accordance with the usual patterns of academic em-
ployment. or, if so authorized, serve as a member
of the National Health Service Corps, or

(B) if authorized under paragraph (1) (B) or
(1) (C), for twenty months serve in his specialty or

iengage in a health-related activity.
(3) The requirement of paragraph -(1) shall be com-

plied with by any individual to whom it applies within
such reasonable period of time, after the completion of
such individual's Award, as the Secretary shall by rep-
letion prescribe. The Secretary shall (A) by regulation
prescribe (i) the type of research and teaching which an
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individual may engage in to comply with such require-
ment, and (ii) each other requirements respecting such
research anatteitehing and alternative service authorized
under paragreOhe (1)0) and (1) (C) la he deems neces-
sary; and r(Bj..to. the, extent feasible, provide. thit the
members 'of the National 'Health Seririce'Corpa who are
serving in the Corpi to meet the requirement of para-
graph (1) shall be assigned to patient care and to posi-
tions Which utilise.the clinical training and experience
of the members. .

(4) (A) If any individual to whom the 'requirement of
paragraph (1) is applicable fails, within the period pre-
scribed by paragraph (3), to comply with such require-
ment, the United States shall be entitled to recover from
such individual an amount determined in accordance with
the formula

in which "A" is the amount the United States is entitled
to recover; "0" is the sum of the total amount paid under
one or more National Re...ea rcb. Service Awards tc such
individual; "t" is the total number of months in such
individual's service obligation; and "s" is the number of
months of such obligation served by him in accordance
with paragraphs (1) and (2) of this subsection.

(B) Any amount which the United States is entitled
to recover under subparagraph (A) shall, within the
three-year period beginning on the date the United States
becomes entitled to recover such amount, be paid to the.
United States. Until any amount due the United States
under subparagraph (A) on account of any National
Research Service Award is paid, there shall accrue to the
United States interest on such amount at a rate fixed by
the Secretary of the Treasury after taking into considera-
tion private consumer rates of interest prevailing on the
date the United States be:esnes entitled to such amount.

(5) (A) Any obligation of any individual under para-
graph (3) shall be canceled upon the death of such
individual

(B) The Secretary shall by regulation provide for ,.he
waiver or suspension of any such obligation applicable to
any individual whenever compliance by such individual
is impossible or would ;evolve extreme hardship to such
individual and if enforcement of such obligation with
respect to any individual would be against equity and
goad conscience.

(d) There are authorized to be appropriated to make
payments under National Research Service Award,s and
under grants for such Awards $207,947,00' fo the fiscal
year ending June 30, 1975, $165.00u.C't`n for fiscal year
1976, and $185,000,000 for fiscal year 1977. Of the sums
appropriated under th;.3 subsection, not less than 25 per
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centunillall be made available for payments under Na-
tional Research Service Awards provided by the Secre-
tary under sabiectiOn .(a) (1) (A),

snmess .111111112CTINO DIONEDWAL AND D211AVIORAL

IZALRCE P10150212412.

SEC. 473. (a) The Secretary shall, in accordance will
subsection (b f, arrange for the conduct of a continuing
study t

(1) establish (A) the Nation's overall need for
biomedical and behavioral research personnel, (B)
the subject areas in which suchpersonnel are needed
and the number of such personnel needed in each
such area, and (C) the kinds and extent of training
which should be provided nil personnel;

'2) assess (A current training programs avail-
able for the training of biomedical and behavioral
research personnel which are conducted under this
Act at or through institutes under the National
Institutes of Health and the Alcohol, Drug Abuse,
and Mental Health Administration, and (B) other
current training programs available for the train -

a:lof such personnel;
3) identify the kinds of research positions avail -
e to and held by individuals completing su:h

Programs; .
() detemme, to the extent feat.ible, whether the

programs referred to in clause (B) of paragraph
(2) would be adequate to meet the needs 's
under paragraph (1) 11 the programs referred to in
clause (A) of paragraph (2) were terminated; and

(3) determine what modifications in the programs
referred to in paragraph (2) are required to meet
the needs established under paragraph (1).

(b) (1) The Secretary shall request the National
Academy of Sciences to conduct the study required by
subsection (a) under an arrangement under which the
actual expenses incurred by such Academy in conducting
such study will be paid by the Secretary. 'If the National
Academy of Sciences is willing to do so, the Secretary
shall enter into such an arrangement with such Academy
for the conduct of such study.

(2) If the National Academy of Sciences is unwilling
to conduct such study under such an arrangement, then
the Secretary 'MCI enter into a similar arrangement with
other appropriate nonprofit private groups or associa-
tions under which such groups or association' will con-
duct such study and prepare p.nd submit the reports
thereon as provided in subsection (c).

(3) The 'National Academy of Sciences or other group
or association conducting the study required by subsec-
tion (a) shall conduct such study in consultation with the
Director of the National Institute of Health.

180

41 U.S.C.
28111-1



t
- .

(c) A report on the results of such study shall be sub-
mitted by Um Secretary to the Committee on Interstate
and Foreign 'Canmerce of the House of Representatives
and the Committee on Labor and Public Welfare of the
Senate not later that: September 30 of each year
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NIH Guide for Grants and Contracts
Vol. 6, No. 20, November 14, 1977

AWARDS

INSTITPTIONAL GRANTS

P e

.,,,,,
ANNOUNCEMENT/

Beginning with the FeSkuaky 1, 1978 keeeipt date NTH wilt acceptl

imstitutionat apptieations 4ok National ReAeatch Sz,tvice Avian & .

on the same schedutt as indkviduat appticationA. inAtitutionat

anaticationA bat amok& to begin July 1, 1979 shoutd be &mimed:

by June 1, 1978. Apptications must be identified a4 /sapodilla

to one of mat 06 the ahem 1JAted in thiA Announcement.

Amu& ate Aubject to tegiAtative authority and avaitabitity

o

Under authority of Section 472 of the Public Health Service Act as amended

(42 USC 2891-1), the National Institutes of Health (KIH) awards grants to

eligible instUAtions to develop or enhsnce research training opportunities

for individials selected by than who are interested in career's in specified

areas of biomedical and behavioral research. Title 42 of the Code of

Federal Regulations, Part 66, is applicable to these awards.

Domestic nonprofit private or non - Federal public institutions may apply

for grants to support training programs in specified areas of research.

Predratoral and postdoctoral trainees may be supported if either or both

levol(r) of training are justified in the application and approved. The

applicant institution must haves,, or be able to develop, the staff and

facilities required for the proposed programs. The training program

director at the institution will be responsible for the selection and

appointment of tra...neas to receive National Research Service Awards and

for the overall direction of the program.

The proposed program must encompass supervised biomedical research

in one or more of the specified arena, and offer opportunity for research

training leading to the research degree, or, for those who have alzsady

attained the research degree, opportunity to broaden their scientific

background; for fhose.who have attuined the health professional degree

the supervised research should be accompanied by training in scieWific

methodology. National Research Service Awards (NRSA) will not support

study leading to the M.D., D.O., D.D.S., or other similar professional

degrees, nor will they support non-research clinical training.
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Page Two

Application material. Applicat.lon material may be obtained from the
Grants Inquiries Office, Division of Research Grants, Natioral Institutes
of Health, Bethesda, Maryland 20014. A self-addressed gummtd mailing
label encloaed in the request for kits will expedite handling.

Applicants are advised to contact the person designated in the area
listing to discuss any questions, and especially if

(1) an application including predoctoral training is planned, or

(2) compatibility between institutional and agency training
aims is in doubt, or

(3) questions arise as to waiver provision for the three-year
limit on NRSA support. (Note that the aim of obtaining
postdoctoral training after NRSA-supported predoctoral training
is cited in the regulations as "good cause" for granting a
waiver to the three-year limit (166.106(d)).)

Review and selection. NRSA grant applicationr will be evaluated by initial
review groups at the NIB: they are also subject to review and approval
by the appropriate advisory council of the NIH. The application will be
evaluated on the basis of records and qualifications of participating
faculty, the proposed research training objectives and program design,
previous training record of the program and its ability to attract high
caliber students, institutional commitment, facilities and environment
and relationship of the proposed program goals to need for research personnel.

GENERAL PROVISIONS.

Eligibility requirements. Individuals appointed as trainees on the grant
must bo citizens or non-citizen nationals of the United States, or must
have been lawfully admitted to the United States for permanent residence
and have in their possession an Alien Regist7ation Receipt Card (I-151)
at time of appointment. A non-citizen national is a person who, although
not a citizen of the United States, owes permanent allegiance to the
United States. They are generally persons born in lands which are not
States, but which are under United States sovereignty, jurisdiction, or
administration :e.g. American Samoa). Individuals on temporary or
student visas are not eligible.

Predoctoral trainees must have received an appropriate baccalaureate
degree as of the date of appointment to the approved training program.
An individual at the postdoctoral level must have received as of the
date of appointment to the approved training program, a Ph.D., M.D.,
D.D.S., D.O., D.V.M., 0.D., Sc.D., D.Eng., D.N.S., or equivalent domestic
or foreign degree.
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Stipends and other training p.-its. Stipend); and allowances requestP1
Mill be a% follows: At the predoctoral, ievel the annual stipend 'is

83,900.

For.postdoctorals, the stipend for the first year of support is determined
by the number of years Of.ptior-relevant postdoctoral- experience at time
of-appointment.in accordance-with the-accompanying table. Relevant
experience may include research experience (includingindustrit4,

,teaching, internship, reildincy, or other'time spent-in. full-ttMe pursuit
of additional degrees or full - -tine' studies ih.a health-related field at
a level beyond that of the qualifying doctoral degree The stipend for
sach additional year of support is based on the level of the first year
plus $400 for each additional-year-under the National Research Service
Award. There is no,allowance for dependents.

Postdoctoral Stipends

Years of Relevant
Experience at Time
of Initial Appointment

Year
1st Year

of Awe r.d
2nd Year 3rd Year

0 $10,000 $10,400 $10,800
1 10,800 11,200 11,600
2 11,500 11,900 12,300
3 12,200 12,600 13,000
4. 12,800 13,200 13,600
5 or more 13,200 13,600 14,000

Tuition and travel may be requested. Tuition at the postdoctoral level
is limited to that required for specified courses. The institution may
request tuition and fees (including appropriate medical insurance) only
to the extent that the same resident or nOnresident tuition and fees are
charged to regular non-federally cupporteg students; the institution may
request actual. indirect costs or 8% of allowable direct costs (whichever
is leer) and up to 25% of the total award for coats deemed essential to
carry out the NRSA training program such es salaries, equipment, research
supplies, staff travel,'etc.

Period of support. Award3 for institutitoaigrants may be made for project
periods of up to 5 years. However, no individual may receive rore than three
years of support in the aggregate from a National Research Service Award.
Any exception to this requires a waiver from the Agency head based on
review of justification from the trainee and the grantee institution.

Conditions of `,ward. No trainee may be supported unless a Statement of
Appointment form and a signed Payback Agreement indicating his or her
intent to meet the service or paybac% provisions required under the law
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Page Four

have been submitted to NIH. Trainee appointments are made for full-time
research training and research. Trainees may utilize some of their time
in academic studies and clinical duties; if such work is closely related
to their research training experience.

A NRSA award may not be held concurrently with another Federally sponsored
fellowship or similar Federal award which provides a stipend Jr otherwise
duplicates provisions of the NRS award. NRSA recipients may, however,
accept concurrent educational remuneration from the Veterans Administration
(e.g. G.I. Bill) and loans from Federal funds.

Supplementation of the NRSA stipend from non-Federal funds is permitted.
Other Federal funds may be used for supplementation only if explicitly
authorized by the program from which such funds are derived. Wo NIH,
ADAMHA, or DN grant funds may be used for supplementation. This is not
intended to discourage in any way the use of Federal loan fure.s. This
additional support may be provided without obligation by the trainee or
may be conditioned on his or her performance of certain services such as
teaching or serving as a laboratory assistant. Under no circumstances,
however, should the service requirements detract from or prolong the training.

Within two years after completion of NRSA support, recipients of -NRS Awards
are to engage in continuous health-related biomedical or behavioral
research or teaching or any combination thereof. which is in accordance
with usual patterns of academic employment for a period equal to the
period of support. Alternatiely, if the Secretary, DREW, determines
there are no suitable health research or teaching positions available to
the individual, the following may be authorized: (1) If the individual
is a physician, dentist, nurse, or other individual trained to provide
health care directly to patients, the Secretary may authorize (a) service
in the National Health Service Corps, (b) service rn his or her specialty
in a geographic area designated by the Secretary. or (c) service in his
or her specialty in a health maintenance organization serving a mefically
underserved population; (2) If the individual who received the NRS A.rd
is not trained to provide health care to patients, the Secretary may
authorize the individual to engage in some other health-related activity.
For each year for which an individual receives a NRS Award he or she
shall (a) engage in twelve months of health research or teaching,
(b) serve 12 months as a member of the National Health Service Corps, or
(c) if authorized by the Secretary for one of the other alternatives,
shall serve twenty months for each year of award.

For individuals who fail to fulfill their obligation through service,
the United States is entitled to recover an amount equal to the total
stipend received plus interest. The amount is computed in accordance
with a formula which gives only one-half credit for each month of service
when the total payback obligation is not completely fulfilled through
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service. Interest on the amount begins on the date the United States
becomes entitled to such amount; it is computed at a rate fixed by the

Secretary of the Treasury considering private consumer rates prevailing

on that date.. Payment most be completed within three years.

By Federal Regulation, there are certain conditions under which the

Secretary, BEN, may extend'the period for undertaking service or for

repayment, permit breaks in service, or otherwise waive or suspend the

payback Obligation.of an individual where enforcement of. the obligation

vluld involve extreme hardship or be against equity and good conscience.

Trainees are not entitled to vacations, as such, although those at
academic institutions lay take the holidays at Christmas, in the Spring,

etc., and the short period between semesters or quarters. The time

between a summer session and a fall semester is considered an active

part of the training period. Those at non-academic institutions are
entitled to the normal holiday and vacation periods of the institution.

Taxability of stipends. The. Internal Revenue Service has.rflled that

the NRSA awards are made primarily:for the benefit of the grantor. and

are accordingly not excludable from gross income as fellowships. (IRS

Bulletin No. 1977-36, dated September 6, 1977.)

Notification of final action. The :Applicant will be notified by the awarding

unit of the final action on the application by either an award notice or by

a letter.

Po: additional information In the above program write: Office of Research

&flyover, Division of Research Grants, National Institutes of Health,

Bethesda, Narylwil 20014.

The Atcohot, Dug Abuse, and Men tat Health Admini4taation and

the Vai4i0lt 06 Naming, Heatth Re40U4Ce4 AdkaniAtaation, at.so

paouide 4uppoat thaough Nationat Re6eaach Sekvice Awitda. F04

inioamat2on and apptication plums, contact the appaopaiate

agency.
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APPENDIX 131.2

_NATIONAL RESEARCH SERVICE AWARDS

FOR ,

INDIVIDUAL POSTDOCTORAL FELLOWS

June 1, 1978

ANNO,UNCEMENT

FeMuany 1, June 1 and Oetoben. 1 au the annual 'adapt dates
iat. individual Nat and iteheanch Semite Maui apptieationa.
Results of ;mules° WU be announced the lab:wing November,
*keit and June nespectivety, with a pouate 4tant date the
iottoaing month.

kwas axe aubject to tegiaZttive au.thotity and the availability
of Sunda.

Under authority of Section 472 of the Public Health Service Act as amended
(42 USC 2891-1), the National Institutes of Health (NIH) provides.National
Research Service Awards to postdoctoral individuals for training experiPmces
in biomedical and behavioral research. (See Attachment for researclvareas.)

Awards are made to individual applicants, for specified training proposals,
selected as a recult of a national competition. Title 42 of the Code of
Federal Regulations, Part 66, is aplicable to these awards.

Eligibility requirements. Applicants must be citizens or non-citizen nationals
of tote United States, or have been lawfully admitted tc the United States for
permanent residence and have in their possession an Alien Registration Receipt
Card (I-151) at time of application. Non-citizen nationals are persons whu,
although not citizens of the United States, owe permanent allegiance to the
United States. They are generally persons born in lands which are not States,
but which ire under United States sovereignty, jurisdiction, or adiniatration
(e.g. American Samoa). Individuals on temporary or student visas are not
eligible.

As of the beginning date of the proposed fellowship, an applicant must have
received a Ph.D., M.D., D.D.S., D.O., D.V.M., O.D. Sc.D., D.Eng., D.N.S.,
or equivalent domestic or foreign degree. Proposes study must encompass
biomedical or behavioral research training with an opportunity to carry
out supervised research and offer opportunity to research hecOth scientists,
research clinicians, etc., to broaden their scientific background, or to
extend their potential far research in health-related areas. Nyticeal
Research Service Awards (NRSA) are not made for study leading tc he

M.D., D.O. D.D.S., or other similar professional degrees. Neitie: will

thee* awards support non - research clinical training.

189



PAGE TWO

Prior to formal submission, an applicant must arrange for appointment to an
appropriate institution an acceptance by a sponsor who will supervise his
or her training and research experience. The institutional settiig may be a
domebtic non-profit private or public institution including the NIH and
ADAMHA. The application must document the availability of staff and
facilities to provide a suitable environment for performing high-quality
work. The major emphasis of the application should be the research
training experience and broadening of scientific competence.

Under exceptional circumstances when such study and opportunity are not
available at any domestic institution, an individual may request support
for study abroad. Such applicant will be required to provide detailed justi-
fication based on the unique facilities and/or training opportunity that
are of the nature and caliber that they cannot be found in the U.S. and the
particular suitability of the foreign situation, rather than the dcaestic,
t ..) the proposed research.

Documents to be submitted. The applicant must submit (1) an application
(PHS 416-1), (2) a signed assurance that the service or payback requirement
will be complied with, if an award is made, and (3) if a non-citizen, a
notarized statement of permanent residnnce. Since a complete appliCation
includes the sponsor's Fae.i.lities and Commitment Statement, that Statement
(PHS 416-2) must be wit .e application when submitted. In addition, an
applicant will arrange the submission of refceence reports (PHS 416-3)
on his or her behalf.

An individual may not have two competing applications pending 7.eviz'w con-
currently in the National Research Service Award program.

Application material. Individuals ,re encouraged to review the eligibility
criteria before requesting application kits from Grants Inquiries, Division
of Research Grants, National Institutes of Health, Jiethesda, Maryland 20014.
If a ;elf-addressed gummed mailing label is enclosed in the request for kits,
it will expedite handling.

Advisory Results Earliest
Application Council Announced Possible
Receipt Date Review by Start Date

October 1 May June July 1

February 1 Sept./Oct. November December 1

June 1 Jan./Feb. March April 1

Annual stipends and allowances. The stipend level for the first year is
determined by the number of years of prior relevant postdoctoral experience

at the time of award. Relevant experience may include research experience
(including industrial), teaching, internship, residency, or other time spent

in full-time pursuit of additional degrees or full-time studies in a health-

related field at a level beyond that of the qualifying doctoral degree.
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The stipend for each additional year of support is based on the level of the

first year plus $400 for each additional yea: under ti.e NRSA.

Postdoctoral Stipends

Years of Relevant
Experience at Time
of Initial Award

Year
1st Year

of Awa r d
2nd Year 3rd Year

0 $10,000 $10,400 $10,800

10,800 11,200 11,600

2 11,500 11,900 12,300

3 12,200 12,600 13,000

4 12,800 13,200 13,600

5 or more 13,200 13,600 14,000

The sti end is a pre-established level of support to provide for the

fellow s 1 ving expenses during the period of training. The stipend is

not a payment for services performed. Fellows supportel under individual

awards are not considered to be employees either of PHS or of their sponsoring

institution. For fellows sponsored by domestic non-Federal institutions,

the payment of the stipend will be made through the sponsoring institution.

For fellows sponsored by Federal or foreign institutions the stipend payment

will be made directly by U.S. Treasury check.

No allowance will be provided for dependents or ',ravel to a domestic training

site. Fellows affiliating with foreign sponsoring institutions will receive

a single economy or coach round-trip travel fare to the training site.

Upon request, the NIH will provide funds of up to $3,000 per 12-month period

to the non-Federal sponsoring institution to help defray such trainee expenses

as tuition and fees (including appropriate medical insurance), research supplies,

equipment, travel to scientific meetings, and related items. The allowance

is under control of the sponsoring institution. An allowance of up to

$1,000 is available for the fellow sponsored by a Federal laboratory for

scientific meeting travel expenses and appropriate medical insurance.

Period of support. No individual may receive more than three years of

National Research Service Award support in the aggregate. Any exception

to thie requires a waiver from the Agency head based on review of

justification from the applicant and sponsor. Any waiver requdst should

be submitted with the application. Although 2ellowship3 are awarded for

12-mcnth periods, assurances may be given by the awarding unit for

continued support beyond the first year provided progress is satisfactory

and funds are available.

Selection of awardees. Applications will be evaluated by initial review groups

at the NIH and are also subject to review and approval of the appropriate

advisory council of the NIH whose activities relate to the research training

under the award. The application will be evaluated on the basis of past

academic and research records, the research training proposal, the eionsor

and training environment, the applicant's research goals, publications,
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reference reports, and other relevant information. NIH program interests
and the availability of funds are also considered in the final selection.

Notification of final action. An applicant is notified by the awarding unit
of the final entice on the application by an award notice or by a letter.

Activation date. An awardee has until the end of 12 months from the issue
date on the award notice to activate a new award.

Conditions of award. No award will be made to an individual unless that
ii7a7idual has i1 d and submitted a Payback Agreement indicating his or
her intent to meet the service or payback provisions required under the
law as a condition under which a National Research Service Award is made
and accepted.

Individual awards are made for full-time research and research training.
Health professional postdoctorals may utilize some of their time in clinical
duties only if such work is part of the research training.

A NRSA award may not be held concurrentAy with another Federally sponsored
fellowship or similar Federal award which provides a stipend or otherwise
duplicates provisions of the award. NRSA recipients may, howaver, accept
concurrent educational remuneration from the Veteran Administration
(e.g. G.I. Bill) and loans from Federal funds.

Supplementation of the NRSA stipend from non-Federal funds is permitted.
Other Federal funds may be used for supplementation only if explicitly
authorized by The program fran which such funds are derived. No NIH,
ADAMHA, or DN grant funds may be used for supplementation. This is not
intended to discourage in any way the use of Federal loan funds. This
additional support may be provided without obligation by the trainee
or may be conditioned on his or her performance of certain services such
as teaching or serving as a laboratory assistant. Under no circumstances,
however, shouli the service requiliements detract from or prolong the training.

Fellows are not entitled to vacations, as such, although those at academic
institutions may take the holidays at Christmas, in the Spring, etc., and
the short period between semesters or quarters. The time between a summer
session and a fall semester is considered an active part of the training
porioA- 'nose at non-academic institutions are entitled to the normal
holiday and vacation periods of the institution.

Payback requir,ient. Within two yearn' after completion of NRSA support,
recipients of ;;RS Awards are to engage in continuous biomedical or
behavioral research or teaching or any combination thereof which is in
accordance with usual patterns of academic employment for a period equal
to the period of support. Alternatively, if the Secretary, DHEW, determines
there are no suitable health research or teaching positions available to
the individual, the following may be authorized: (1) If the individual
is a physician, dentist, nurse, or other individual trained to provide
health care directly to patients, the Secretary may authorize (a) service
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in the National. Health Service Corps, (b) service in his or her specialty

in a geographic area designated by the Secretary, or (c) service in his

or her specialty in a health maintenance organization serving a medically
underserved population; (2) If the individual who .'eceived the NRS Award

is not trained to provide health care to patients, the Secretary may
authorize the individual to engage in some other health-related activity.
For each year for which an individual receives a NRS Award he or she

shall (a) engage in twelve months of health research or teaching, (b) serve

12 months as a member of the National Health Service Corps, or (c) if

authorized by the Secretary for one LI the other alternatives, shall

serve twenty months for each year of award.

For individuals who fail to fulfill their obligation through service,

the United States is entitled to recover an amount equal to the amount paid

to the individual plus interest. The amount is comptIted in accordance

with a formula which gives only one-half credit to each month of service

when the total payback obligation is not completely fulfilled through

service. Interest on the amount begins and is at the rate fixed by the

Secretary of the Treasury considering private consumer rates which

prevail on the date the United States becomes entitled to such amount.

Payment must be completed within three years from that date.

By Federal Regulation, there are certain conditions under which the

Secretary, HEW, may extend the period for undertaking service or for

repayment, permit breaks in service, or to otherwise waive or suspend

the payback obligation of an individual where enforcement of the obligation

would involve extreme hardship or be against equity and good conscience.

TAxability of stipends. The Internal Revenue Service has ruled that the

NRSA awards are made primarily for the benefit of the grantor and are

accordingly not excludable from gross income as fellowships. (IRS Bul?

No. 1977-36, dated September 6, 1977.)

For additional information on the above program write: Office of Research

Manpower, Division of Research Grants, National Institut°s of Health,

Bethesda, Maryland 20014.

The Atcchot, Dug Abuze, and Mentat Health

Adminattation and the Vivaion of Nutsing,
Health Re4ounces Admini4ttation, 0160 'outride

suppoat rough Nationat Reaeatch Sekviee

Awatds. Fot inicotmation and application

iotim, contact the apptoptiate agency.
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National Institutes of Health-
Research Area List fc.or Individual Postdoctoral

National Research Service Awards

The research areas, in whirl applications will be accepted for individual
postdoctoral awards are listed below by awarding units. Applicants should
contact the individuals designated below for additional information concerning

the areas of research.

NATIONAL INSTITUTE ON AGING

1. The biology of aging, e.g.
biophysical, biochemical,
cellular, organ or organismic
aging, the pathologic changes
in aging experimental animals.

2. The special medical problems
of aging and the aged, e.g.
preventive medicine and aging,
the aging nervous system,
senile dementia, aging.of the
endocrine system, aging of
connective tissue structures,
Aarmokinetics and pharmo-
dynamics in the aged.

3. Psychological aspects of aging
and the aged, e.g. cognitive,
personality, and attitudinal
changes with age.

4. Societal aspects of aging, e.g.
population age-structure and
its impact on economic, socie-
tal, and individual function,
retirement, social aspects of
aging in different cultures.

Dr. Valter Sptsth (301) 496-9666

NATIONAL INSTITUTE OF ALLERGY AND
INFECTIOUS DISEASES

1. Allergic and Immunologic
Diseasca and Basic Immune

Mechanisms

Allergy
Immunochemistry
Immunology
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NIAID.(Continued)
.

Immunopathology
Immunogenetics
Clinical Immunology
Autoimmunity
Transplantation Biology

2. Infectious Diseases and Basic
MicrobiologiCal Mechanisms

Bacteriology
Virology
Parasitology
Mycology
Pathogenesis of Infectious
Diseases

3. Epidemiology of Allergic,
Immunologic, and Infectious
Diseases

Dr. Louis D. Bourgeois (301) 496-7679

NATIONAL INSTITUTE OF ARTHRITIS,
METABOLISM, AND DIGESTIVE niSEASES

Proposals should demonrurate
capability to provide opportunity
for (1) the clinically-trained to
acquire expertise in scientific.
research (e.g. biochemistry, bio-
physics, cell, biology, epidemiology,
genetics, physiology, or psychology),
and (2) the scientifically-trained
to obtain further training in
biomedical research or clinical
investigation relating to:

Arthritis, Bone, or Skin
Diseases

Diabetes, Endocrine, or
Metabolic Diseases

(Continued)



NIAMDD1Continued)
Digestive Diseases, Liver
Disc: -*a, or Nutrition

Kidney, Urologic, or Blood
Diseases

Office of Associate Director
(301) 496-7277.

NATIONAL CANCER INSTITUTE

The goal of the Cancer Research
Manpower Development Program is to
insure that en adequate 'number of
highly competent basic and clinical
cancer research specialists will be
trained to meet needs in the
following areas of research:

Cancer Etiology and Prevention
Cancer Detection and Diagnosis
lancer Treatment and Restorative
Care

Mrs. Helen W. Denson (301) 496-7895

NATIONAL IN3TITUTE OF CHILD HEALTH
AND HUMAN DEVELOPMENT

Awards provide opportunities for
research training in the biological
and/or behavioral science aspects
of the areas listed below.

Center for Research for
Mothers andChildren:

1. Pregnancy and Infancy
2. Develc?mental Biology & Nutrition
3. Learning and Behavior
4. Mental Retardation

Center for Population Research:

1. Fertility - Infertility

2. Fertility Regulation
3. Nutrition and Reproduction
4. Social and Behavioral Aspects

of Reproduction
5. Population Change

Dr. Gilbert L. Woodside
(301) 496-1848
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For Individual Postdoctoral Awards

NATIONAL INSTITUTE OF DENTAL RESEARCH

*1. Behavioral Studies
2. Cariology
3. Craniofacial Anomalies
4. Mineralization
5. Nutrition
6. Pain Control
7. Periodontal Diseases
8. Restorative Materials
9. Salivary Secretions

10. Soft Tissue Diseases

*Additional information sharply defining
the type of training needed in this
area is available on request.

Dr. Robert J. Schullein (301) 496-7748

NATIONAL INSTITUTE OF ENVIRONMENTAL
HEALTH SCIENCES

1. Environmental Toxicology
(including Teratogenesis,
barcinogenesis and Behavioral
Toxicology)

2. Environmental Mutagenesis
3. Environmental Pathology -

Pathophysiology
4. Environmental Epidemiology

and Biostatistics

Dr. Christopher Schonwalder
(919) 755-4022

NATIONAL EYE INSTITUTE

Laboratory and clinical research
trainirc, related to vision and
disorders of the visual system:

1. Retinal and Choroidal
Diseases

2. Corneal Diseases
3. Cataract
4. Glaucoma
5. Sensory and Motor Disorders

and Rehabilitation

(Continued)



For Individual Postdoctoral Awards

NEI (Continued)
Preference will be given to two-year
research training programs in the
following areas as they relate to the
above:

1. Immunology
2. Genetics
3. Pharmacology
4. Epidemiology
5. Physiology
6. Biochemistry
7. Developmental Biology
8. Psychophysics and Physiological

Optics
9. Pathology

Chief, Scientific Programs Branch
(301) 496-5303

NATIONAL INSTITUTE OF GENERAL
MEDICAL SCIENCES

1. Anesthesiology
2. Basic Pathobiology
3. Behavioral Sciences related to

Medicine
4. Cellular and Molecular Biology
5. Clinical Laboratory Sciences
6. Clinical Pharmacology
7. Epidemiology
8. Genetics
9. Pharmacological Sciences

10. Systems and Integrative Biology
11. Trauma and Burn Research

(Support is also provided
through the Minority Access
to Research Careers program.)

Dr. Roger Fuson (301) 496-7368

NATIONAL HEART, LUNG, AND BLOOD
INSTITUTE

1. Division of Heart and Vascular
Diseases

The research training may be in
fundamental studies of basic processes
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NHLBI (Continued)
and functions, behavioral studies,
including risk factor modification
(e.g. diet, smoking), genetics
(including studies of populations)
and primary or secondary prevention
or clinical investigations directed
toward long-term irvolvement in research
toward increasing our knowledge and
understanding in cardiovascular areas
related to our programs in:

Hypertension
Arteriosclerosis
Coronary Heart Disease
Cardiovascular Aspects of Diabetes
Arrhythmias
Heart Failure and Shock
Cerebrovascular Disease
Peripheral Vascular Disease
Congenital and Rheumatic Heart

Diseases
Cardiomyopathies and

Infections of the Heart
Circulatory Assistance
Cardiovascular Devices and

Technology

Dr. D. M. MacCanon (301) 496-1724

2. Jivision of Lung Diseases

The Division supports research
training in fundamental and
clinical disciplines.

Training programs should be addressed
to one or more of the following
categories:

Structure and Function of
the Lung

Pediatric Pulmonary Diseases
Emphysema and Chronic Bronchitis
Fibrotic and Immunologic

Lung Diseases
Respiratory Failure
Pulmonary Vascular Diseases
Epidemiology of Respiratory

Diseases

Ms. Barbara Marzetta (301) 496-7668

(Continued)
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NHLBI (Continued)
3. Dtvisfan of blood Dissases

ourAssiourows

The Division seeks to support research
training awards in the areas of:

Thrombosis
Hemostasis
red Blood Cell Diseases
Sickle Cell Disease
Blood Resources
Blood Banking Sciences

Dr. Fenn Harding (301) 496-2817

NATIONAL INSTITUTE OF NEUROLOGICAL
AND CONNUNICATIVE DISORDERS AND STROKE

Applications are accepted in the
following four areas. Listed are

examples of training ulsciplines
in which applications would be
appropriate.

1. Basic Neuroeciences

Developmental Neurology
Neuroanatomy
Neurobiology
Nuerochemistry
Neuroimmunology
Neurophsrmacology

-Neurophysiology
Nouroradidblology
Neurovirology
Sensory Physiology and Biophysics

2. Clinical Neuroaciences

Clinical investigation
Ltcurcep4Aamaoloav
Neuropathology

3. Basic Communicative Sciences

Audiology
Sensory Physiology and Biophysics

Speech Pathology

For Individual Postdoctoral Awards

tINCDS"(Colitinued)
4. Communicative Sciences

Audiology.
Clinical Investigation
Otopathology
Speech Pathology

Dr. Raymond Summers (301) 496-9236
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DIVISION OF RESEARCH RESOURCES

Laboratory Animal Science and Medicine

Dr. John' Raman (301) 496-5175
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APPENDIX B2.

NIH Guide for Grants and Contracts
Vol. 6, No. 3,Jebruary 4, 1977 Page One

NATIONAL INETTIVIE OF
g.MMOrura%,ass, ENCES ANNOUNCEMENT

INSTITUMNAL NATIONAL RESEARCH SERVICE AWAMS

The National Institute of General Medical Sciences is currently accepting
applications from eligible institutions for support of highly selected,
promising individuals who seek biomedical research training in the areas
specified below.

It is the Institute's goal in the predoctoral programs to provide trainees
broader access to thesis researehiWrIERTIes across discipline and
department lines while not sacrificing the standards of depth and creativity
Characteristic of the best Ph.D. programs. Cooperative involvement of
faculty members from several departments as thesis research mentors is
considered evidence for such breafth.

Programs for postdoctoral trainees should offer a wide range of research
training opportunities. For individuals holding the Ph.D. degree, training
should focus on advanced and specialized areas of research and offer approp-
riate opportunities to study clinical problems. For trainees holding a
professional degree, at least two years of rigorous research training should
be provided which is usually best accomplished in basic science departments.

The applicant is expected to present a detailed plan for the proposed
training as well as criteria for trainee selection and mechanisms for
quality control. The application should also give information on the
qualfficatims of the proposed faculty participants, including their
experience as trainors and their current research programs and support.

Separate applications for support of predoctoral and postdoctoral research
training are required. In general, only one award in each of the ten areas
listed below will be made to an institution. Further information regarding
UMof application and notification, tenure, stipends, trainee eligibility,
and required pullback !revisions may be found in the NIB Guide for Grata oral
Contracts, Vol. 6, too. 2, January 12, 1977.

For general information about these institutional NRS Award Programs, contact
Dr. Margaret Carlson, Training Officer, National Institute of General Medical
Sciences, Bethesda, Maryland 20014, telephone (301) 496-7585. Before preparing
an application, applicants are strongly urged to contact the indicated staff
member for the specific area.
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NIGNS At OF SUPPORT

Predoctoral Institutional National Research Service Awards

1, Cellular and Molecular Biology.

Programs should be of a cross-disciplinary nature and involve in-elepth

study of biological problems at the level of the cellular and molecular

sciences. The research training offered should bring together components

of at least two departments oc Ph.D.-degree programs (such as anatomical

sciences, bkohemistry, biophysics, chemistry, developmental biology,

genetics, imrunology, microbiology, neurobiology, and pathology).

Dr. Charles A. Miller - (301) 496-7021

2. Genetics

Programs should emphasize the principles and mechanisms of genetics,

with collaboration of faculty members representing a number of

disciplines and research areas which may include chemistry, bio-

chemistry, cell regulatory processes, population and behavioral

aspects of heredity, and developmental biology. Dr. Dorothea S.

Miller - (301) 496-7137

3. Tharmacological Sciences

Training should emphasize the acquisition of competence in the broad

fields of pharmaccdcgy and toxicology to conduct research on drug

actions and effects in living cells, in animals, and in manranging

from the chemical to the clinical level, with thesis research oppor-

tunities in such disciplines/departments as biochemistry, chemastr,

genetics, medicinal chemistry, physiology, and the neuro- and

behavioral sciences as well as in pharmacology. Dr. Sara A. Gardner -

(301) 496-7181

4. aptems and Integrative Biology

Research training should bring together caapcnents of varied resources

and approaches of such disciplines/departments as physiology, bio-

engineering, biomathematics, nutrition, anatomical sciences, and the

neuro- and behavioral sciences into combinatiuha that will build the

broad research competence required to investigate integrative and

developmental functions of higher organisms and their organ systems.

Dr. R. Burns Ross - (301) 496-7518

5. Medical Scientist Program

Interdisciplinary programs of integrated medical and graduate research

training required for investigation of diseases in man. These programs

assure highly selected trainees a choice of a wide range of pertinent

graduate programs in the biological, chemical, physical, and social

sciences combined with training in medicine leading to the combined
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be flexible-and .

appcoOriate background in
rigorous', enough to nable the

iii brith-:besiC research and
iismilt:rice -1301) '4964563

1.

PostdcictOtal:Thatitutional National Research Service hoards

ilaginary .training, for post441.D.'s from basic
biophysical sciences for research an
;cheese:. -.and _training, for 'individuals

thattprogitiegi an in-depth-knowledge
of .

the..:**4140:Tiend'imithods:trequired for .research at the cellular
andlioleCtilar level- fir normal and diseased states. Dr. Edward Remo -
(3111): 4.9(0563

:! . .

2.. Genetics (with Skbasis' on Medical Genetics)

Advanced. and, special research training in genetics, utilising midi
fundamental mechanisms of genetics Woad

an understindini.Othunin'genetic dietase: Tiaineee may be drawn from
diverse and medical backgrounds for research With faculty
reproiehtiligiWatiOni: appreacheiutoii genetic -researchranging from
biocheliictVgimitial to Malan population genetics. Opportunities for
traihinqln medical genetia are considered desirable. Dr. Dorothea S.
Miller-- (301) 4964137

3. Clinical Pharmacology

Advanced ;mew* training in clinical. pharmacology. Individuals
should. receive, experience in the methodology and conduct of clinical
research te,qUalify them to investigate, in depth, the effects and the

OtidrUg actions in hums. Trainees, lthO would usually
have...the' degrealr sou.ld have the .opportunity to acquire funda-
mentakr:sCientifid-knindedge and research techniques in areas such as
basic pharmicolngy, biochemistry, physiology, analytical methodology,
and 'otter 'biomedical subdisciplines. Dr. Sara Gardner - (301) 496-7181

4. Tram* and Burn Researd2

lkiltidisciplinary award) trebling for postdoctoral scientists to
enhance -their capability of advancing our knowledge of the body's complex
reactions' to tram and burn injuries. The supervisory staff should
include trauma.aOrgeons and/or burn specialists as well as b!riic
scientists. emphasis Will be placed on basic. training for at least
two 'years' Within such departments as physiology, biochemistry,
immunology, and microbiology. Dr. Bailie Black - (301) 496-7373
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5. Anesthesiol

Research training support is offered to individuals with the M.D.

degree who seek a better understanding of the fundamental mechanisms

of anesthesia and pain and their effects on the body at the level of

the organ systems as well as at the cellular and molecular levels.

In order to achieve these goals, it is expected that trainees will

spend at least two years in such basic science departments as
physiology, pharmacology or biochemistry. Dr. Emilie A. Black -

(301) 496-7373

INDIVIDUAL POSTDOCTORAL NATIONAL RESEARCH SERVICE AWARDS

The National Institute of General Medical Sciences is currently accepting

applications from eligible individuals who seek biomedical research training

in the areas specified below.

information regarding dates of application and notification, tenure, stipends,

eligibility, and payback requirements may be found in the NIH Guide for Grants

and Contracts, Vol. 6, No. 2, January 12, 1977.

For additional general information about the individual National Research

Service Awards, contact Dr. Roger Fi..on, Fellowships Officer, National

Institute of General Medical Sciences, Bethesda, Marylanr3 20014, telephone

(301) 496-7368. For information specific to the listed program areas, call

the indicated staff member.

Postdoctoral individual National Research Service Awards may be applied for

in the following areas:

1. C-Mular and Molecular Biology

Awards are provided to enable individuals holding the Ph.D. degree in

the Liological or physical sciences to acquire special advanced research
training toward developing r.ecessary cross-field knowledge for a research

career in cell sciences--in areas such as membrane structure and

function, cell motility, differentiation, enzyme catalysJl and regula-

tion, and proteins and othe: macromolecules, which are essential for

an understanding of living systems at the cellular-molecular level.
The fellowships enable individuals holding the M.D. degree to obtain

the requisite background and skills in basic research to bring new

knowledge at the subcellular and molecular level into medicine.
Dr. Charles A. Miller - (301) 496-7021

2: Genetics (including Medical Genetics)

ktiards are made for research training focusing on the principles and

;mechanisms of genetics. The aim is the further understanding of genetic
processes in general and of human genetic disease. Applicants may

propnz!. research and study with investigators representing various

approaches to genetics including biochemical, developmental, regulatory,

population and clinical aspects of heredity. Dr. George W. Woolley -

(301) 496-7137
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iie-Bio103Y (Physiology aid Bioengineering)

is Oftered. to individuals holding a
to, apply- engineering, physical

es,to biological and medical probler 4.
AndiViddilLteekin; competence in theguiantf_tative ;sti y of riyiltais and Integrated physiologicalfunctions of,animals Snd.mari. Dr. R. Burns Ross - (301) 496-7518

5. Clinical' :0iiented.Aieas

Research;trairiirg- Support is offered (1) to individuals with the M.D.degree who. are preparing, for careers in clinical research; emphasiswiablit;.:1464birtizzugi:ioomptit00,4 least two years of training
"--.:ailittitObeititi.iiirliiiidiemistry, genetics micro-

biOliji,::isei*OlOgitivilelOgY,:iiitintsiCOlolly, psychology, or bio-statistiOeI21:4Cr individual! With:the'Ph.D. degree who seek campetenceto applY.thelutotiledge and methods -.of basic biomedical disciplines to
msdiCal-Ptoblaill,:-WIUMWin:.Oldie.ColtabOration with clinical scientists.the following alai Ate retiideetitads

Pathobiology -.Dr. Edward Hamm (301) 496-7563
Anesthesiology - Dr. Emilie Black (301) 496-7373
Tress& and /urn: Research Dr. Emilie Black (301) 496-7373
Ciinical-LOboratory Sciences - Dr. 'Robert Melville (301) 496-7081
Behavioral Sciences Related to Medicine - Dr. William Taylor(301) 496 -7048
Epidemiology - Dr. Margaret Carlson (301) 496-7585

In addition, the National Institute of General Medical Sciences offers
individual RatiOnal. Research Service Awards under its Minority Access toResearch tareerii (M Pr ram. For information, contact Mr. Elward, rogram, tional Institute of General Medical

20014 (301) 496-7357.
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Six

NATIONAL RESEARCH SERVICE AWARDS

FOR

INSTITUTIONAL GRANTS

NIH GUIDE FOR GRANTS AND CONTRACTS (January 12, 1977)

CORRECTION

2he research areas in which applications will be accepted for institutional
National Research Service Awards ',as incorrectly listed for the National
Institute of Neurological and Communicative Disorders and Stroke in Vol. 6,
No. 2, page 8, January 12, 1977. Please substitute the research areas listed
below.

1. Developmental Neurology

2. Neurobiology

3. Neuroimmunology

4. Neuropathology and/or Otopathology

5. Neurwirology

6. Sensory Physiology and Biophysics

7. Minority Programs in Neurosciences

Dr. Raymond Summers (301) 496-9236



NIP Wide for Q nts and Contracts
Vol. 6, No. 2, %January 12, 1977 Page 1A

Review and selection MRS grant applications will be evaluated by initial
peer review groups at the NIH and are also subject to review and approval of
the appropriate adviLocy council of the NIB whose activities relate to the
research training proposed. The application will be evaluated on the basis
of records and qualifications of participating faculty, the proposed research
training objectives and program design, previous training record of the
program and its ability to attract high caliber students, institutional commit-
ment, facilities and environment, and relationship of the proposed program
goals to need for research training in NIH program areas.

GENERAL PROVISIONS

Eligibility requirements Individuals appointed as trainees on the grant
must be citizens or non-citizen nationals of the United States, or have been
lawfully admitted to the United States for permanent residence and have in
their possession a permanent visa at time of appointment. A non-citizen
national is a person who although not a citizen of the United States, owes
permanent allegiarte to the United States. They are generally persons born
in lands which are not States, but which are under United States scyereignty,
jurisdiction, or administration (e.g. American Samoa). Individuals on
temporary or student visas are not eligible.

Predoctoral trainees must have received an appropriate baccalaureate degree
as of the date of appointment to the approved training program. An individual
at the postdoctoral level must have received as of the date of appointment
to the approved training program, a Ph.D., M.D., D.D.S., D.O., D.V.M., 0.D.,
Sc.D., D.FIg., D.N.S., or equivalent domestic or foreign degree.

Stipends and other training costs Stipends and allowances requested will be
in accordance with the following: For predoctoral, an annual stipend of
$3,900 for individuals at all levels.

For postdoctorals, the stipead for the first year Is determined by the number of
years of prior relevant postdoctoral experience at time of appointment. Rele-
vant experience may include research experience (including industrial), teaching,
internship, residency, or other time spent in full-time pu-esuit of additional
degrees or full-time studies in a health-related fied at a level beyrA that
of the qualifying doctoral degree. The stipend for each additional year of
support is based on the level for the first year plus $400 for each additional
year under the National Research Service Award.

Tuition and travel may be requested. There is no allowance for dependents.

Postdoctoral Stipends

Years of Relevant
Experience at Time
of Initial Award

Year of Avard
1st Year 2nd Year 3rd Year

0 $10,000 $10,400 $10,800
1 10,800 11,200 11,600
2 11,500 11,900 12,300
3 12,200 12,600 13,000
4 12,800 13,200 13,600
5 or more 13.200 13,600 14,000
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APPENDIX B3.1

DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE
PUBLIC HEALTH SERVICE

ALCOHOL. DRUG ABUSE. AND MENTAL HEALTH ADMINISTRATION
ROCKVILLE. MARYLAND 20852

OFFICE OF THE. ADMINISTRATOR

ANNOUNCEMENT

ALCOHOL, DRUG ABUSE, AND MENTAL HEALTH ADMINISTRATION

National Research Service Awards for
Institutional Grants

July 1978

Subje4t to availability of funds and to periodic

modification of research areas, applications for

institutional research training grants wiZZ be

accepted by ADAMHA under receipt dates of
February 1, June 1, and October 1.

AUTHORITY AND PURPOSE: Under authority of Section 472 of the Public

Health Service Act as amended (42 USC 2891-1), the Alcohol, Drug Abuse,

and Mental Health Administration (ADAMHA) will award grants to eligible

institutions to develop or enhance research training opportunities for

individuals selected by them who are training for careers in specified

areas of biomedical and behavioral research. (See Attachment for de-

scription of these areas.) Title 42 of the Code of Federal Regulations,

Part 66, is applicable to these awards. This announcement supersedes all

previous program announcements, guidelines, or other communications

regarding the AWE! Rational Research Service; Awards program, except

for the "Guidelines for National Research Service Awards" issued jointly

by the Natic3aZ Institutes of health, ADAMNA, and the Pealth Resources

Administration. Should other supplementary guidelines oe necessary in

the future, they will be issued only by the Office of the Administrator,

ADAMHA or by the Director of an Institute.

LEVELS OF TRAINING: ADAMHA is redirecting the emphasis of support

in its research training programs from predoctoral to postdoctoral

support based on findingo and recommendations from national mar-

power studies. While applications will be accepted for training
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of predoctoral and/or postdoctoral individuals, the highest priority
for funding will be given to applications for postdoctoral training.
Any. request for support of predoctoral training crust be .accompanied
by special justification in terms of manpower needs in the particular
research area(s) to be encompassed by take proposed training program.

ELIGIBILITY REQUIREMENTS; Domestic publlic or non-profit private

institutions may apply for institutional grants to support research
training programs in areas of research specified in this arnouncem,at
(see Attachment). The applicant institution must have, or Rble to

develc;, the staff and facilities to provide the prcposed research
training in a suitable environment for performing high-quality work.

The training program director at the institution will be responsible for

selection and appointment of individuals to receive National Research
Service (MRS, Awards and for the overall direction of the research
training program. The training program must provide opportunities for
individual awardees selected by the institution to carry out supervised
research in the specified areas with the primary objective of extending
their skills and knowledge.

Individual selected by the program director to be recipients of NRS
Awards must be citizens or non-citizen nationals of the United States,
or have been lawfully admitted to the United States for permanent
residence and have in their possession a permanent visa at the time of

appointment to the training program. Non-citizen nationals are persons

born in lands which are not States, but which are under U.S. sovereignty,

jurisdiction, or administration (e.g., American Samoa). Individuals on

temporary or student visas are not eligible.

Predoctoral individuals seleuted to receive NRS Awards must have completed

two or more years of graduate work at the time of appointment to the NRSA

training program. Postdoctoral individuals selected to receive NRS Awards

must have received a Ph.D., M.D., D.D.S., D.O., D.V.M., 0.D., Sc.D.,
D.Eng., D.).S., or equivalent domestic or foreign degree as of the date

of appointment to the NRSA training program. National Research Servicc
Awards are not made for study leading to the M.D., D.O., D.D.S., or
other similar professional degrees, or for study which is part of

residency training leading to a medical specialty.

STIPENDS AND OTHER TRAINING COSTS: The annual stipend for predoctoral

individuals at all levels is $3,900.

For postdoctoral individuals the stipend for the first year is determined

by the number of years of prior relevant postdoctoral experience at the

time of appointment. Relevant experience may include research experience
(including industrial), teaching, internship, residency, or other time
spent in full-time purmuit of additional degrees or full-time studies in



a health-related fiild at a level beyond that of the qualifying doctoral
de3ree. The stipend for each subsequent year of support is based on the
level of the.first year plug $400 for each additional year under a
National Research Service Award.

Postdoctoral Stipends

Years of Relevant
Postdoctoral.

Experience at Time
of

Initial Alvointment

YEAR OF AWARD

1st Year 2nd Year 3rd Year

0 $1' ,000 $10,400 $10,800
1 10,800 11,200 11,600
2 11,500 11,900 12,300
3 12,200 12,600 13,000
4 12,800 13,200 13,600
5 or more 13,200 13,600 14,000

The stipend is a pre-established level of support to help provide for the
trainee's living expenses during the period of training. The stipend is
not a payment for services performed. Trainees are not considered to be
employees either of PHS or of their sponsoring institution.

Institutions may supplement stipends as necessary from institutional
resources. No ADANHA grant PAbis Ray be used for supplementation. No

supplementation may be provided from other Federal funds unless expli.citly
authorized under terms of the specific program from which such funds are
received.

In addition to stipends, the institution may request funds for tuition,
fees and certain types cf travel for trainees7 actual indirect costs or
82 of allowable direct costs (whichever is less) to cover related
institutional overhead; and up to 252 of the total award for other
related costs (salaries, equipment, research supplies, etc.) which are
deemed essential to carry out the program of traiAing for the National
Research Service Avardcas appointed under the grant. Funds for such
"other related costs" are intended to provide the institution with only
partial support for the costs of developing or maintaining a high quality
environment for the proposed research training and for meeting the costs
of trainee research. Tuition at the postdoctoral level is 11&.ted to that
required for specified courses.
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11Mt/CalWiSUPPORTcAmmlifor'Institutional.grants may be made for
!...proje0V.Pariodayieknp:1041Ve yearn._ Individuals appointed
in4itntiOniksient,447redelieNntiOnal Research Servicelierds may not
raCO00404tlirr.14ei: than:'three yearn in-the aggregate. .AnYexcep-
ileeii0ctbiree-yeerlipit requires a waiver from the Director of the
awarAfng-InititUtelaliaten review of justification from the awardee and

the. progrisaidirecterfOr,the institutional grant.

'CONDITIONSAFAHARD:11rainee will. be appointed unless 'he or she meets
the4iligibilityrequiremente,,.and unless a completed Statement of Appoint-
vont:$.10* and-**gnedpeibankAgreepent (indicating the individual's .

inteette meettheierVila or, payback provisions required under the law
and'aiscribed.lethe sebsequent4aiagraph) have been submitted to ADAM,.
Institutions iball.notify prospective trainees of. this provision prior to
Or atl-the tile an:appoinpmentAs Offered,. At the end of.the.total support
period:for. aa individuai.traineeifthe institutional:at submit a Termination

'Notice form*:ADAKHA. :Failure to submit the required forms in a timely
farhion may result in an etpendittire disallowance. No funds for tuition,
fees, or.trainee travel cents may be provided from an institutional NRSA
grant to, or on behalf of, any individual unless that individual is

receivinga stipend under the NRSA grant.

Within two years after completion of .NRSA support, individual recipients

of NIS Award: r.7.7. to engage, for a period equal to the period of support,
in biomedical or behavioral research or teaching, or any combination

thereof. When in academic employment, such research or teaching may be
in any combination in accordance with the usual patterns of academic

employment. Alternatively, if the Secretary, HEW,' determines there are
not suitable health research or teaching positions available to the

indf/idual, the following may be authorized: (1) If the individual is a

physician, dentist, nurse, or other individual trained to provide health

care directly to patients, the,Secretary may authorize (a) service in
the National Health Service Corps, (b) service in his or her specialty
in a geographic area designated by the Secretary, or (c) service in his

or her specialty in a health maintenance organization serving a medically

underserved population; or, (2) If the individual who received the NRS

Award is not trained to provide health care to patients, the Secretary

ear, authorize the individual to engLge in some other health- related

activity. For each year for which an individual receives an NRS Award

he or she shall (a) engage in twelve months of health research or teaching,

(b) serve twelve months as a member of the National Health Service C rps,

or (c) if authorized by the Secretary for one of the other alternatives,

shall serve twenty months for each year of award.

For individuals who fail to fulfill their full service obligation, the

United States is entitled to recover an amount equal to the total stipend

received from the institutional grant, plus interest. The amount is

computed in accordance with a formula which gives one-half credit to

months actually served. Interest on the amount begins and is at the
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rate fixed by the Secretary of the Treasury considering, private consumer
rates which prevail. on the date the United States becomes entitled to
such mount. Financial payback must be completee within three years
from that date.

By Federal Regulation, there are certain conditions under which the
Secretary, HEW, may extand the period fur undertaking,service or for
financial payback, permit breaks in service, or otherwise waive or sus-
pend the payback obligation to an individual where enforcement .of the
obligation would involve extreme hardship or .be against equity and good
vonscience.

National Research Service Awards provided to individuals, under,institutional
grants are.made for full-time research training. Awardees may utilize some
of their-time in course studies and. clinical.duties if such work is closely
related to and necessary for the research training experience. No appoint-
ment for less thaw nine months may be made without the prior approval of the
ADAHHA awarding unit.

An NRS Award recipient may not hold another federally sponsored fellowship
or training award concurrently with a National Research Service Award. An
awardee may, however, accept concurrent educational remuneration from the
Veterans Administration (e.g., G.I. Bill) and loans frm Federsl funds.

TAXABILITY OF STIPENDS: The Internal Revenue Service has ruled that the
NRS Awards are made primarily for the benefit of the grantor and are
accordingly not excludable from gross income as fellowships. (IRI' Bulletin

No. 1977-36, dated September 6, 1977.)

REVIEW PROCESS AND REVIEW CRITERIA: Applications for institutional grants
are evaluated for scientific technical merit by ADAMMA initial review
groups and also are subject to the review and recommendations of the
appropriate ADAM Advisory Council. Applications will be evaluated on
the basis of records and qualifications of participating faculty, the
proposed research objectives and program design, the criteria to be
employed in selecting individuals to receive NRS Awards, previous trainiw;
record of the program and its ability to attract high caliber students.
institutional commitments, facilities and environment, and relationship
of the proposed program goals to need for research training in ADAMHA
program areas.

FUNDING CRITERIA: Awarding components select applications for funding
primarily on the basis of merit review results, but other factors which
may be considered include availability of funds, priority on postdoctoral
support, program priorities as indicated in the research areas specified
in this announcement, and grants policy requirements.
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APPLICATION RECEIPT AND REVIEW SCHEDULE:

Receipt Dates
Initial Review Council
Group Meeting Meeting

Earliest Possible
Start Date

February 1 June October December 1

June 1 November February April 1

October 1 March May July 1

APPLICATION: Eligible institutions desiring to request support under this

program are encouraged to review the specified research areas (see Attach-

ment). Application must be.nade on Form PHS 6025. Application forms are

to be submitted to the'Division of Research Grants, 5333 Westbard Avenue,

Bethesda, Maryland 20014. Requests for application forms and other

inquiries regarding the ADAMMA National Research Service Awards program

should be addressed as follows:

General Mental Health: Grants Management Officer
National Institute of Mental Health

5600 Fishers Lane
Rockville, Maryland 20857

Alcohol Abuse and Alcoholism: Grants Management Officer
National Institute on Alcohol Abuse

and Alcoholism
5600 Fishers Lane
Rockville, Maryland 20857

Drug Abuse: Grants Management Officer
National Institute on Drug Abuse

5600 Fishers Lane
Rockville, Maryland 20857

NOTIFICATION OF FINAL ACTION: Applicants are notified by the awarding unit

of the final a,:tion on the application by an award notice and/or by a letter.

The National Institutes of Health and the

Health Resourcet AdniniPtration, Division

of Nursing, also provide support through.

National Research Service Awards. For

information and application forms, contact
the appropriate agency.

210



APPENDIX B3.2

DEPARTMENT OP HEALTH. EDUCATION. AND WELFARE
PUBLIC HEALTH SERVICE

ALCOHOL DRUM ABUSE. AND MENTAL HEALTH ADMINISTRATION
nocnvou.s. MARYLAND aoss2

ANNOUNCEMENT

OFFICE OF THE ADMINISTRATOR

ALCOHOL, DRUG ABUSE, AND MENTAL HEALTH ADMINISTRATION

National Research Service Awards for
Individual Fellows

July 1978

Subject to availability of funds and to periodic
modification of research areas, applications for
individual fellowships will be accepted by ADAMHA
under receipt dates of Pebruary 1, June 2, and
October 1.

AUTHORITY AND PURPOSE: Under authority of Section 472 of the Public
Health Service Act as emended (42 USC 2891-1), the Alt:cool, Drug Abuse,
and Mental Health Administration (ADAMHA) provides Nvixnal Research
Service Awards to individuals for research crsining Teriences in
specified areas of biomedical and behtorioral (See Attachment
for description of these areas.) Title 42 of «he Code of Federal
Regulations, Part 66, is applicable to these awards. This announcement
supirsedes all previous program announcemente, guidelines, or other
communications regarding the ADAM National Research Service /awards
program, except for the "Guidelines for National Research Service
Awards" issued jointly by the National Institutes of Health, ILDANHA,
and the Health Resources Adirrinistration. Should other supplementary
guidelines be necessary in the future, they will be issued only by the
Office of the Administrator, ADAM or by the Director of an Institute.

LEVELS OF TRAINING: ADAMHA is redirecting the emphasis of support in its
research training programs from predoctoral to postdoctoral support based
on findings and recommendations from national menpwer studies. While
applications will be accepted for predoctoral or poszgoctoral training,
the highest priority will be given by ADAMHA to applicants for postdoctoral
training.
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ELIGIBILITY REQUIREMENTS: Applicants most be citizens or non-citizen

nationals:of the. United= or have been lawfully admitted to the

United,Statee:fOr permanent.residence and have in their possession a

permanent visa at::time-of.application. Non-citizen nationals are per-

sons born in lands which are not States, but which are under U.S.

sovereignty, jurisdiction, or administration (e.g., American Samoa).

Individuals on temporary or student visas are not eligible.

A predoctoral applicant must have completed two or more years of graduate

work as of the proposed activation date of the fellowship and have a

doctoral prospectus. A postdoctoral applicant must have received a

Ph.D., M.D., D.D.S., D.O., D.V.M., 0.D., Sc.D., D.Eng., D.N.S., or equiv-

alent degree as of the proposed activation date of the fellowship.

Applicants most rxopose research training in specified research areas

(see Attachmor:.). The program offers an opportunity to scientists,

research clinicians, etc., to carry out supervised research in these

areas, with the primary purpose of extending their skills and knowledge.
National Research Service (NRS) Awards are not made for study leading to

the M.D., D.O., D.D.S., or other similar professional degrees, or for

study which is part of re6idency training leading to a medical specialty.

Prior to formal submission, an applicant must arrange for appointment to

an appropriate institution and acceptance by a sponsor who will'aupervise

the research training experience. The institutional setting may be a

domestic or foreign non-profit private or public institution (including

ADAMHA or NIH) that hale the staff and facilities to provide the proposed

r*search training in a suitable environment.

With adequate justification, an individual may request support for research

training abroad. Such applicants are required to provide detailed informa-

tion on tts unique facilities and/or training opportunity at the proposed

location.

ANNUAL STUMM An AW4CANCEirThe annual stipend for predoctorul
individuals et all levelk is $3,900.

For postdoctoral inilvtduals the stipend for the first year is determined

by the number of years of prior relevant postdoctoral experience at the

time of award. Relevant experience may include research experience
(including industrial), teaching, internship, residenc7, or other time

spent in full-time pursuit of additional degrees or full-time studies in

a health-related field at a level beyond that of the qualifying doctoral

degree. The stipend for each subsequent year is based on the level of

the first year plus $400 for each additional year under a National Research

Service Award.
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Postdoctoral Stipends

Years.ofrRelevant
Postdoctoral
Experience

at Time of Award

YEAR OF AWARD

1st Year 2nd Year 3rd Year

0 $10,000 $10,400 $10,800
1 10,800 11,200 11,600
2 11,500 11,9u0 12,300
3 12,200 12,600 13,000
4 12,800 13,200 13,600
5 or more 13,200 13,600 14,U00

The stipend is a pre-established level of support to help provide for the
fellow's living expenses during the period of training. The stipend is
not a pdyment for services. performed. Fellows supported under individual
awards are-not considered to'be employees either of PUS or of their spon-
soring institution., For fellows sponsored by domestic non-Federal
institutions, the payment of the stipend. will be made through the sponsoring
institution. For fellows sponsored by Federal institutions, the stipend
payment will be made directly by U.S. Treasury, heck.

Institutions may supplement stipends as necessary from institutional
re*ources. No ADAMHA grant funds say be used for supplementation. No
supplementation say be provided from other Federal funds unless explic-
itly authorized under terms of the specific program from which such funds
are received.

Funds will not be provided to cover the cost of travel between the fellow's
place of residence and the training institution, except (1) the institutionsay authorize from the institutional allowance a one-way travel allowance
in a case of extreme need or hardship; or, (2) the ADAMHA awarding comp.)-
nent may authorize the cost of a single roundtrip economy or coach ticket
to the training site when the approve. training is at a foreign site or
institution.

Upon request, ADAMBA will provide funds of up to $3,000 per 12-month period
to the non-federal sponsoring institution to help defray such trainee
expwnses as tuition and fees, research supplies, equips'nt, travel to
scientific meetings, and related items. An allowance of up to $1,000 per
12 -south period is available for the fellow sponsored by a Federal labora-
tory 2or scientific meeting travel expenses and appropriate medical
insurance. When an individual award is for approved training involving
research at sites other than the sponsoring institution, an allowance may
be requested to help support field costs of the research as well as travel.
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The,sponsoriminstitution shall be entitled to the approved institutional

allowen4.061*:npOnOffiCiel,aCtIvition of ;the award. However, if an

indtirlduel:t01104i not enrolled or.engagedHin.training for more than six
meLths OUthi4eirc&-:SOpPort-forWhiCh thesweid was made, one-half of the:-)

ellOwineOmietbikiifie:440to the Public Health:SerVice.

PERIOD OUSUPPORTWindividual.may-receivemore'than three years of

support-in the aggregiteAander the National 'Research Service Award program.

Any exception to thWreqUiresa-watver from the Director of the awarding
Institute.based:on:riikee.of:justifidetion'from the Awardee and his or her .

sponsor. Although-fellovshipaCare-iWarZed for 12-month periods, assurances

say be tilven brthecawarding unit for continued support beyond the first

year vovided progress is satisfactory and funds are available.

ACTIVATION DATE: An awardee has until the end of twelve months from the

issue date on the award notice to activate a :iew award.

common Or AWARD: No funds will be made available to an individual
unleis he or she has 'signed and submitted a Payback Agreement indicating

his or her intent to meetpayback provisions required.under the law. At

the end of the total support period, the individual fellow must submit a

Termination Notice fora to ADAHHA. Failure to submit the required forms

in a timely fashion may result in collection actions.

Within two years after completion of NRSA support, recipients of NRS Awards

are to engage for a period equal to the period of. support in biomedical or

behavioral research or teaching or any combination thereof. When in ace -

demic employment, such research or teaching may be in any combination in

accordance with the usual patterns of academic employment. Alternatively,

if the Secretary, HEW, determines that there are no el4table health re-

search or teaching positions available to the individual, he following

say be authorised: (1) If the individual is a physician, dentist, nurse,

or otherwise trained to provide health care directly to patients, the

Secretary say authorize (a) service in the National Health Service Corps,

(b) service in his or her specialty in a geographic area designated by

the Secretary, or (c) service in his or her specialty in a health main-

tenance organization serving a medically underserved population; or

(2) If the Individual who received the NRS Award is not trained to
provide health care to patients, thL Secretary may authorize the indi-

vidual to engage in some oOler health-related activity. For each year

for which an individual receives an NRS Award he or she shall (a) engage

in twelve months of health research or teaching, (b) serve twelve months

as a member of the National Health Service Corps, or (c) if authorized

by the Secretary for one of the other alternatives, shall serve twenty

months for each year of award.

For individuals who fail to fulfill their full service obligation, the

United States is entitled to recover an amount equal to the stipend

received from thn ADANHA National Research Service Awards, plus interest.

The amount is computed in accordance with a formula which gives one-half
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credit to months actually served. Interest on the amount begins and is
at the rate fixed by the Secretary of the Treasury considering private
consumer rates which prevail on the date the United States becomes
entitled to such amount. Financial payback must be completed within
three years from that date.

!a3 Federal Regulation, there are certain conditions under which the
Secretary, HEW, may extend the period for undertaking service or for
financial payback, permit breaks in service, or otherwise waive or sus-
pend the payback obligation to an individual where enforcement of the
obligatiou would involve extreme hard3hip or would be against equity and
good conscience.

Awards are made for full-time research training. Fellows may utilize some
of their time in course studies and clinical duties if such work is closely
related to and necessary for their research training experience.

An NRS Award recipient may not hold another federally sponsored fellowship
concurrently with a National Research Service Award. An NRSA recipient
may, however, accept concurrent educational remuneration from the Veterans
Administration (e.g., G.I. Bill) and loans from Federal funds. Fellows
are not entitled to vacations, as such, although felLows at academic
institutions may take the holidays at Christmas, in the spring, etc., and
the short period between semesters and quarters. The time between a summer
session and a fall semester is considered an active part of the training
period. Those at non-academic inezitutions are entitled to the normal
holiday and vacation periods of the institutions.

TAXABILITY OF STIPENDS: The Internal Revenue Service has ruled that the
NRS Awards are made primarily for the benefit of the grantor and are
accordingly not excludable from gross income as fellowships. (IRS Bulletin
No. 1977-36, dated September 6, 1977.)

REVIEW PROCESS AND REVIEW CRITERIA: Applications will be evaluated for
scientific/technical merit by ADAMHA initial roview groups and are also
subject to the review and recommendations of the appropriate ADAMHA
Advisory Council. The application will be evaluated on the basis of
past academic and research records, the research training proposal, the
sponsor's general qualifications, the training environment, the appli-
cant's research goals in terms of specified priority areas, publications,
reference reports and other relevant information.

FUNDING CRITERIA: Awarding components select applications for funding
primarily on the basis of merit review results, but other factors which
may be considered include availability of funds, priority on postdoctoral
support, program priorities as indicated in the research areas specified
in this announcement, and grants policy requirements.
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APPLICATION RECEIPT AND REVIEW SCHEDULE:

Initial Review Council Earliest Possible

Receipt Dates Group Meeting Meeting Start Date

February 1 . June October December 1

June 1 November February April 1

October 1 .
March May July 1

APPLICATION 1NFOrSATION:'. Individuals are encouraged to review the

eligibility-criteria and apecified.research areas in this announcement

before requesting application kits.- The applicant must submit (1) an

application (PBS 416-1), according to instructions provided by ADAMEA;

(2) a signed assurance
indicatinuthatIthe service or financial payback

requirement will be complied with, if an award is made; and (3) if a

non-citizee..va notarized statement of permanent residence. A complete

applies on also includes the spotsor's Facilities and Conm5t2ent State-

ment (PBS 416-2) which must be with the application at the time it is

submitted. In addition, an applicant must arrange for the submission of

reference reports (PBS 416-3) on his or her behalf. Application forms

are to be submitted to the Division of Research Grants, 5333 Westbard

Avenue, Bethesda, Maryland 20014.

An individual say not have more than one competing application pending

review concurrently in the National Research Service Award program.

Requests for application forms and other inquiries regarding the ADAMHA

National Research Service Awards for individual fellows should be

addressed as follows:

General Mental Health:

Alcohol Abuse and
Alcoholism:

Drug Abuse:
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Grants Management Officer
National Institute of Mental Health

5600 Fishers Lane
Rockville, Maryland 20857

Grants Management Officer
National Institute on Alcohol Abuse

and Alcoholism
5600 Fishers Lane
Rockville, Maryland 20857

Grants Management Officer
National Institute on Drug Abuse

5600 Fishers Lane
Rockville, Maryland 20857



NOTIFICATION OF FINAL ACTION: An applicant is notified by the awarding
unit of the final action on the application by an award notice or by a
letter.

The National Institutes of Health and the
Health Resources Administration, Division
of Nursing, also provide support through

. National Research Service Avtrds. For
information and application forms, contact
the appropriate agency.
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APPENDIX B3.3

July 1S.18

ATTACHMENT..

ALCOHOL, DRUG ABUSE, AND MENTAL HEALTH ADMINISTRATION

National Research Service Awards Program
Research Axeas for Individual and Institutional Awards

Research areas are described below in which the three Institutes of the
Alcohol, Drug Abuse, and Mental Health Administration will offer awards.

. These areas are defined in terms of substantive and problem areas for
which research manpower is needed, and examples are included of profes-
sions,. disciplines, and approaches to be emphasized. Presentation of

research areas is not in order of priority.

National Institute on Alcohol Abuse and Alcoholism

The research training efforts of the National Institute on Alcohol Abuse
and Alcoholism are derived from the research program of the Institute
which focuses on the multiple determinants of alcoholism and on the
treatment and rehabilitation of alcoholics and alcohol abusers. The
research program has as its main goals the reduction of the incidence
and prevalence of alcohol abuse aad alcoholism, and the reduction of
the morbidity and mortality misociated with alcohol use, abuse and
alcoholism. Research training support may be obtained for the totality
of research and disciplinary areas ranging from basic biochemical and
biomedical research to psychosocial and anthropological research. At
present, however, the highest priority for funding under the NRSA pro-
w.= is in social, behavioral, clinical, and treatment research ..raining
involving such disciplines as sociology, psychology, anthropology,
epidemiology, health economics, and behavioral genetics. The specific
foci of the program are indicated below.

1. Development of Behavior

Research training is provided for the study of processeo relating
to the development of alcoholism and alcohol abuse. These studies may
include examination of basic biological processes; however, priority
will be given to applications in the psycho-social disciplines. Of par-
ticular interest at the present time are studies of genetic factors in
the development of alcoholism; rocial factors which may influence use
of alcohol, particularly in youths; and the development of alcohol
problems.

2. Disorders and Maladaptive Behavior

The NIAAA emphasizes research training related to the problems of
alcoholism and excessive alcohol use, including related medical and
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behavior disorders. Proposals are invited for research training in the
etiology; diagnosis, treatment, epidemiology, and prevention of alcoholism
and alcohol-related problems. Eligible training proposals may be con-
carotid with suCh /*Alai as early differential diagnosis of alcoholism,
both from other related diseases as well as defining better.the distinc-
tiontetWeen. chronic' heavy drinking and alcoholism itself; association
battles!' alcohol and other disorders such as heart disease, cancer or
depression; efficacy of new and established treatments for various sub-
populations; fetal alcohol syndrome; occupational alcoholism; and improved
prevention strategies.

3. 'Social Issues Relating to Alcoholism and Alcohol Problems

The NIAAA places high priority on minorities, youth, and women, and
seeks research training applications related to these populations. Areas
of interest include, for example, cultural patterns in use and abuse of
alcohol, special service needs and problems of these populations.

Research training proposals may address legal, political science, and
economic aspects of various social issues related to alcoholism, in addi-
tion to psychological and sociological aspects. Exaltples of areas for
which research training support might be provided include the effects of
legislation (drinking-driving laws, alcoholic beverage control laws,
drinking age, etc.) on patterns and trends in occurrence of alcoholism.

4. Szrvices Research

There is need for highly qualified researchers to develop and apply
scientific methodology to problems connected with developing and improving
delivery systems for alcoholism treatment, rehabilitation, end prevention
services. Encouraged are applications focused on research training in:
the determination of the effectiveness of various services in meeting the
needs of particular populations and communities (for example, minorities
or occupational alcoholism programs); epidemiologic techniques E3 applied
to alcoholism service delivery systems, to elucidate, for example, the
effects of social and economic factors on the utiliza4lou of services;
and methods for researching needs assessment and planning approaches,
organization, staffing, management, and financing of alcoholism services
as factors affecting, for example, the standards and quality of care,
utilization, and cost effectiveness.

National Institute on Drug Abuse

1. Development of Behavior

Research training will emphasize the development of scientific
expertise in behavioral pharmacology, molecular pharmacology, neuro-
pharmacology, immunopharmacology, and endocrine pharmacology as these

r2.
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disciplines relate to mechanisms underlying the development of substance

abuse behaviors. There is also a peed co train scientific personnel for
b..sic and applied research in the following areas: analytical chemistry,

chemical synthesis, pharmacokinetica, and quantitative structure activity

, relationships. additional expertise is needed in the areas of behavioral
genetics and pharmacogenetics as they relate to the addictive process.
Specialists are also sought to human personality formation, psychological

development, the socialization process, ,id the4 interrelationships with

addictive life styles.

2. Disorders and Meladaptive Behay.or

There is need to develop research expertise on complex behavioral

and societal factors involved in the etiology and epidemiology of drug

absue and related maladapfive behavior. Emphasis will be place,' on
providing interdisci?linary training and training of behavioral and

social scientists" in experimental and field analysis of social behavior.

Particular emphasis is placed on training of behavioral and social
scientists who have an interest in research on substance abuse and its

sequelae and analyziug life style factors in clinical and naturalistic

settings. Experimental and methodological expertise is:needed to develop

new measures of incidence, prevalence, and usage patterns of abuse sub-

stances. Training also is rweded to enable scientists to assess the
safety and efficacy of new pharmacologicei and innovative behavioral
treatment modalities and to develop and assess, within both clinical

and naturalistic settings, new modalities for treating drug and sub-
-cance abuse behavior among various population groups. Emphasis will

be given to extending research methodological skills of clinicians in

the fields of pharmacology, behavioral pharmacology, and treatment of

substance abuse.

3. Social Issues Relating to Alcohol, Drug Abuse, and Mental Health

Applications for training are encouraged with respect to variations
in drug abuse problems among special population groups at risk. Emphasis

will be on interdisciplinary research training for social, psychological,

and medical scientists. Trained personnel are also needed to conduct
research employing anthropological methods for the study of drug use and

abuse in different cultures and groups.

4. Services Resarch

Training is needed for social and behavioral scientists to design

and execute evaluations of current programs of treatment or prevention.
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National Institute of Mental Health

The research objective of NINH is to better understand the determinants
of human behavior pakticularly relevant to mental illness add mental
health. Highly trained researchers are required to produce the new
knowledge that ianeeded. 'ManpOwer needs in research:related to mental
health problems; re in four general areas: (1) the processes underlying
the development andHliariatiOn of.hehavior; (2) mental disorders and
maladaptive behavior; (3) social problems related to mental health; and
(4) mental health services research. Support is available in these
areas as they are relevant to the NIMH mission.

1. Development of Behavior

As behavior is determined by biological, psychological, and
sociocultural factors, proposals will be accepted for research training
in disciplinary or interdisciplinary settings concerned with these
determinants. The development and maintenance of mental health through-
out the entire lifespan of the individual is of concern, with special
focus on childhood, adolescence, and old age.

Applications concerned with such areas as behavioral genetics,
psychobiological aspects of maturation, sensory and motor processes,
affective and cognitive processes, and biological bases of social
behavior and social organization are eligible for support. The influ-
ence of psychotropic drugs on these processes and the mechanisms of
action are of special concern to NIMH. Proposals will be considered
also in such areas as development of the brain and the central nervous
system, at all levels of organization, as they relate to behavior.

Proposals are also invited in the areas of social and cognitive
development, perception, memory, and language, particularly as they
relate to personality research. Other relevant topics include cultural
norms of behavior, social structure, social interaction, socio-cultural
factors of change and stress, human adaptation, eocialization, family
dynamics, and in general the effects of socio-cultural environment on
the developmental processes of persons. families, and groups. Processes
involving, adaptive or "normal" behavior are as much of concern as those
involving maladaptive or "abnormal" behavior.

2. Mental Disorders and Maladaptive Behavior

The mission of the NIMH includes concern for both mental health and
mental illness. Proposals are invited for research training in the
etiology, diagnosis, psychopathology, treatment, epidemiology, and the
prevention of mental disorders and maladaptive behavior in homogeneous
and heterogeneous cultural settings.
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'Eligible training proposals may be concerned with organic and
functional disorders involving the. nervous system and behavior in gen-
eral. _Areas of special impOrtehoe are child mental health problems,
mental disorders in'later life;'schliophrenia, depression and suicide,
psychosomatic disorders, and ps7ichoneuroses. Applications are invited
for.research training-to identify.life events associated with risk
populations and the genetics of mental disorders. Of particular inter-
est is training which combines basic biological, psychological, or
socio-cultural research with clinical research training in mental
disorders and maladaptive behavior. Reseatch training concerned with
measurement in the community of dilensions-and distribution of mental
disorders in *arms of incidence, prevalence, and mortality, and an
understanding of the factors associated with differential distribution
is encouraged.

3. Social Problems Related to Mental Health

Applications are sought for research training in several social
problem areas as they relate to mental health: (1) understanding crime
and delinquency, individual violence, and law/mental health interactions,
and evaluating community-based treatment programs for offenders;
(2) understandits the relationship between the conditions of urban
life, the functioning of communities, and families, and the well-being
and mental health of the individual; problem areas of special interest
are the work situation, economic change, informal helping networks and
alternative social forms; (3) understanding minority group concerns
including their interest in mental health services, research on planning
for the improvement of such services to minority groups, and understand-
ing institutional racism and evaluating intervention programs to alleviate
it; and (4) understanding the social and other conditions which encourage
sexual attacks; the impact of rape on the victim and the family of the
victim; evaluating the effectiveness of laws to prevent and control
rape; evaluating the effectiveness of programs to assist the victim and
the family of the victim, and programs to treat offenders.

Training in the area of social problems research is often multi-
disciplinary in nature. It covers a broad range of research problems,
including basic studies of human behavior, intervention studies concerned
with meeting specie: human needs, and studies on the'overall improvement
of mental health and social systems. Such problems can be addressed
from the level of individual behavior and needs on the one hand, to the
level of social institutiors and their interactions on the other hand.

4. Itautal flanks Sarvicc: acemrch

A major tank for the research community is the development of a
pool of highly qualified researchers trained to develop, apply, and
refine appropriate scientific methodologies for the study of problems
related to the delivery of mental health services.
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Accordingly, applications are sought for research training proposals

designed to etrangthen and expand the capabilities of researchers for

work on theoretical and methodological problems in this area.

Encouraged are applicaftOns focused on training in: epidemiologic

techniques as applied to mental health service systems, to elucidate,

for example, the effects of social and economic factors on utilization

of services; methods for researching needs assessment and planning

approaches, organization, staffing management, and financing of mental

health services as factors affecting, for example, the standards and

quality of care, utililation and cost effectiveness; and methods for

evaluating the effectiveness of various services in meeting the needs

of particular populations or communities.

The general research areas described above (development of behavior,

mental disorders and maladaptive behavior, social problems related to

mental health and mental health services research) require the mobili-

zation of both disciplinary and interdisciplinary approaches. Accord-

ingly. the Institute provides support for research training which

addresses the _problems and priorities discussed above through such

disciplines as the following:

Biological Sciences:

This area consists primarily of:

Behavioral Genetics
Biological Anthropology
Neurobehavioral Sciences

Neuroanatomy
Neurophysiology
Neuropsychology
reuroendocrinology
Neurochemistry

Psycho-Neuropharmacology
Ethology

Psychological Science-:

This cluster consists primarily of:

Child and Developmental (life span)
Social, Environmental, and Ecological
Seasory Processes, Peception, and Cognition

Nu...sn Learning and Performance
Comparative, Ethological, and Animal Behavior
Physiological and Biopsychology
Experimental Psychopathology and Personality
Evaluation Research Methodology
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Social Sciences:

?his -area consists primarily of:

Cultural Anthropology
Sociology and Social Psychology
Economics
Political Sciences
Epidemiology

Clinical Inveatigators'

.Research training support is also available to train individuals to
become or to enhance their skills as clinical investigators in the dis-
ciplines and substantive areas described above. Clinical investigators
are those individuals with a doctoral or equivalent professional degree
in a clinical health professioa (such as medicine, clinical psychology,
nursing, or social work) who are tiained to conduct biological, psycho-
logical or social science investigations.
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APPENDIX E4.1

NATIONAL RESEARCH SERVICE AWARDS

Institutional Grants
aw.ms

Public Health Service Act, Section 472

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE FUBLIC HEALTH SERVICE
HEALTH RESOURCES ADmspasTRATION Rua Au OF HEALTH MANPOWER DIVISION OF NURSING HYATTSVILLE. MD. 20712

Rational Research Service Awards (Institutional Grants) my be proVided to
eligible institutions to develop or enhance postdoctoral research training
opportunities for individuals, selected by the inatitutions, who are
interested in careers in nursing research and related behavioral end

.biomedical research. Awards are contingent upon faiorabie review and
the availability of funds.

PURPOSE: To extend research training opportunities in nursing and health-
related sciences through the support of institutions that offer
exceptional training opportunities in selected areas of study.

CONDITIONS OF AWARD:
Tull -time Study: Appointments are made for full-time training in

research.
Payback Provisions: Trainees must sign Payback Agreement indicating

intent to meet the service or payback provisions
required under the law.

PERIOD OF SUPPORT: Institutional grant awar4s may be made for project
periods of up to 5 years.

No individual may receive mcre than 3 years of support
in the aggregate under a National Research Service Award.

PROVISIONS: Predoctoral stipends are $3,900 per annum.
Postdoctoral stipends begin at $10,000 per annum and are

determined by the number of years of relevant postdoctoral experience
at the Um., of the award.

Institution will receive, upon request, training allowance
to include tuition and fees and certain other costs essential to carry
out the training program.

ELIGIBILITY: Nonprofit private or non-Federal public institutions in the
United States must have the staff and facilities required for the
proposed programs.

Trainees must be (1) citizens of the U.S. or have been
lawfully admitted for permanent residence (individuals on temporary
or student visas are not eligible); (2) registered professional nurses
with active license and a baccalaureate and/or a master's degree in
nursing.
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Postdc:moral trainees must have received a doctoral degree
as of. the date of appointment to the program, in an area relevant to
tae proposed research.

APPLICATION PROCEDURE: Applicants are urged to contact the Nursing
.--Research Branch for consultation before completing applications

(telephone 301-436-6204). Application kits may be obtainei from:

Nursing Research Branch
Division of Nursing, BHM, BRA
Center Bldg., Room 3-50
3700 East-West Highway
Hyattsville, Maryland 20782

DEADLINE DATES FOR RECEIPT OF APPLICATIONS: February 1, June 1, October 1.

SELECTION OF AWARDEES: Institutional Grant applications are subject to
both peer review for scientific merit and programmatic merit and to
final review by the National Advisory Council on Nurse Training.

March 1978
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NATIONAL RESEARCH 'SERVICE AWARDS

Predoctor01..and,.Po$tdoctoral
''..Ncirse.folloW8hip. gitim

Public Health Service Act, Section 472

DEPARTMENT OF HEALTH, EDUCATION, AND WELi-ARE PUBLIC HEALTH SERVICE

WALD. stisoutos*OmPuSTRATION BUREAU OF HEALTH MANPOWER DIVISION OF NURSING HYAITSVILLE. MD. 20712

National Research Service Awards (Nurse Fellowships) may be provided to
individual nurses for predoctoral and postdoctoral research training in
specified areas of nursing and in.the biomedical and behavioral fields
important to nursing for periods up to three years. Awards are contingent
upon favorable review and. the availability of funds. .

PURPOSES: (1) To increase the opportunities for qualified nurses to
engage in full-time graduate study and research training; (2) to prepare
professional rurses to conduct independent .research, collaborate in
interdisciplinary research, and stimulate and guide others in nursing
research; (3) to promote the availability and utilization of nurses
with research training in nursing and/or the basic sciences to function
as faculty in schools of nursing at undergraduate and graduate levels;
and (4) to plapare nurses to conduct scientific inquiry'in disciplines
that have significance for nursing theory and practice.

CONDITIONS OF AWARD:
Full -time Study: Appointments are made for full-time training in

research.
Payback Provisions: Trainees must sign Payback Agreement indicating

intent to meet the service or payback provisions
required under the law.

PERIOD OF SUPPORT: No individual may receive more than 3 years of support
in the aggregate under a National Research Service Award.

' PROVISIONS: Predoctoral stipends are $3,900 per annum.
Postdoctoral stipends begin at $10,000 per annum and are

determined by the number of years of relevant postdoctoral
experience at the time of the award.

. The sponsoring institution will receive upon request an
institutional allowance of $3,000 per annum to help defray
such expenses as tuition, fees, etc.

ELIGIBILITY: Applicants must be registered professional nurses with active
license and either a baccalaureate and/or a master's degree in nursing.

Applicants for postdoctoral study must have received a Ph.D.,
D.N.S., Sc.D., or equivalent degree prior to the beginning date of the
proposed fellowship.

Applicants must Se citizens or have been lawfully admitted to
the United States for pel.manent.residence and have in their possession
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a permanent visa at the time of application. Individuals on temporary
or student visas are not eligible.

APPLICATION PROCEDURE: Applicants should request further information
and/or kits from:

Nursing Research Branch
Division of Nursing, BM, HRA
Center Bldg., Room 3-50
3700 East-West Highway
Hyattsville, Maryland 20782

DEADLINE DATES FOR RECEIPT OF APPLICATIONS: February 1, June 1, and
October 1.

SELECTION OF AWARDERS: Applications Will be evaluated by initial scientific
review groups and are al'o subject to review and action by the National
Advisory Council on Nurse Training.

March 1978
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APPENDIX ca

NATIONAL RESEARCH COUNCIL
COMMISSION ON HUMAN RESOURCES

2101 Constitution Avenue Washington, D. C. 20410

COMMITTEE ON A STUDY OF NATIONAL NEEDS FOR
INOSIRDICAL AND BEHAVIORAL RESEARCH PERSONNEL

Meeting of the ASEI.Em Group on
Veterinary Research Personnel

April 20, 1978

Room 600B
Joseph Henry Bldg.

Agenda

I. Opening Remarks
(a) Study of National Needs for Biomedical and Behavioral

Research Personnel: Dr. Pahl
(b) Analytic Studies of Veterinary Research Personnel- -

A Progress Report: Dr. Clarkson

II. Objectives and Expectations for Meeting: Dr. Clarkson

III. The AVMA Manpower Study: Dr. Decker
(Dr. Melby,
Dr. Cornelius)

IV. Proposed Study by Committee on Veterinary Medical Sciences:
Dr. Parker

V. Disincentives to Research Careers In Veterinary Medicine

VI. Contribution to 1978 Report (NRSAA)

Au77endance

Dr. Thomas Clarkso Wake Forest University
Dr. Charles CorneliUs, University of Florida
Dr. Winston M. Decker, American Veterinary Medical Associativn
Dr. W. Jean Dodds, New York State Department of Health
Dr. Charles McPherson, National Institutes of Health
Dr. Eduard C. Melby, Jr., Cornell University
Dr. Albert E. New, National Cancer Institute
Dr. Henry S. Parker, National Research Council

NRSAA Staff
Ms. Pay Harris, Administrative Associate
Dr. Samuel S. Herman, Executive Secret..ry of the Panel on Clinical Sciences
Dr. Herbert B. Pahl, Staff Director
Mr. Allen M. Singer, Project Director

The National Research Council is the principal operating agency of the National Academy of Sciences and the National Academy of Engineering
to serve government and other organizations
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APPENDIX C2

NATIONAL RESEARCH COUNCIL
COMMISSION ON HUMAN RESOURCES

UN Com Wallas Avow Waidastika, D. C. 20411

COSSISITTIg ON A STUDY OP NATIONAL MUDS FOR
11011IDICAL AND SIRAVIORAL RISIARCH P1RSONNEL

Meeting of the
Work Group on Dental Research Personnel Needs

of the
Panel on Clinical Sciences

May 11, 1978

Room 800
Joseph Henry Bldg.

Agenda

I. Study of National Needs for Biomedical and Behavioral Research

Personnel: Dr. Herman

II. Purpose and Objectives of Meeting: Dr. Goldhaber

III. AADS Data Base: Dr. Kinsey

IV. Study Methodologies: Mr. Singer

V. Long-term Data Needs and Analytic Approaches: Dr. Goldhaber

VI. Statement for 1978 Report

Attendance

Dr. Paul Goldhaber (Chairman), Harvard School of Dental Medicine

Dr. Harold M. Fullmer, University of Alabama in Birmingham

Dr. T. J. Ginley, National Association for Dental Research

Dr. Daniel B. Green, National Association for Dental Research

Dr. Ralph Xaslick, Fairleigh Dickinson University

Dr. Richard B. Kinsey, American Association of Dental Schools

Dr. Harold Loe, University of Connecticut

Dr. William D. McHugh, Eastman Dental Center and University of Rochester

School of Medicine and Dentistry
Dr. Coenraad F. A. Moorrees, Forsyth Dental Center

Dr. Anthony Rizzo, National Institute of Dental Research

Dr. Robert Schuellein, National Institute of Dental Research

NRSAA Staff
Dr. Samuel S. Herman, Executive Secretary of the Panel of Clinical Sciences

Dr. Herbert B. Pahl, Staff Director

Mr. Allen M. Singer, Project Director

The National Research Council is the principal operating agency of the National Academy of Sciences and the National Academy of Engii..cring
to set re government and other organizations
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EVRENDIX C3

NATIONAL RESEARCH COUNCIL
COMMISSION ON HUMAN RESOURCES

DPI CANON** Amor INodomem, v. C. AMP

COISNITTII ON A OMIT Or NATIONAL 41101 SOS
SIONTOICAL AND ITNAVIONAL Ilr:TARCN FIRSG"INIL

8:00 a.a.

9:00

SESSION I

PROGRAM FOR PUBLIC VEARDF:

February 9, 1978

Auditorium, National Academy of Sciences

REGISTRATION

INTRODUCTORY REMARKS
Dr. Henry Riecken, Chairman

GUIDELINES FOR PARTICIPANTS
Dr. Herbert 8. Pahl, Staff Director

9:10 a.m. Warren K. Ashe Howard University, College of Medicine
9:22 Benson Penick Benson Penick & '3sociates
9:34 Russell Dynes/Paul Villiers Anerican Sociological Association
9:46 Jonas Richmond American Society of Biolog;rdl Chemists
9:38
10:10 it Geoffrey Fisher University of Minnesot.
10:22 Oscar Barbarin Association of Black Psychologists

10:34 COFFEE

SESSION II

10:49 Lilli Hornig (represented NAS Committee on the Education and
by Leila Young) Employment of Women in Science

and Engineering
a11:01 Sheldon Murphy University of Texas Medical School

11:13 N Bela Maday University of Virginia-^Jurlottesville
ot11:23 David Ricks University of Cinciroati

11:37 Michael Pallak American Psychologice:. Association
ot11:4S Norman Garmezy American Psychological Association

Division of Clinical raychology
12:01 p.a.

12:13 Lads Rowitz American Academy on Mental F.Jtardation
12.23 Anita Rahn American Public Health Association/

Association of Teachers of
Preventive Medicine

12:37 M. Onkoui University of Pittsburgh

the 14sHoes1 flestrach Council is the principal operating agency of the National Academy of Science: out the National Atatieney of Eaghotteriso:
No HMI goenotnemi and other organtrations
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12:49 p.m.

1:15 "

SESSION III

OPEN DISCUSSION

LUNCH

2:10 Jack Rakosky Indiana University

2:22 Richard Ranney
American Association for Dental Research

2:34 Ralph Wallerstein American Society of Hematology

2:46 Thomas Morgan Association of Ameri-in Medical Colleges

268 Barbara Hansen American Nurses' Association

3:10 Mary Conway University of Wiscomen,School of Nursing

3:22

3:34 COFFEE

SESSION IV

3:54 " Roger Detels Society for Epidemiological 1ssearch

4:06 Sam Gusman The Conservation Feundatips

4:18 Warren Muir Environmental Protection Agency

4:30 " Lowell Greentaum Federation of American Societies for
Experimental Biology

4:42
4:54 " Robert Acker American Society for Microbiology

5:06 " Robert Plonsey Case Western Reserve University

5:18 James Gallagher Society for Rese.rch in Child
Development

5:30 " OPEN DISCUSSION

6:00 " ADJOURNMENT



APPENDIX C4

INVITATIONAL CONFERENCE ON lEALTH SERVICES
RESEARCH PERSONNEL, MAY 17, I878,
MASH/NGTOM, D.C.

MORNING SESSION

ESTIMATING THE MARKET FOR HEALTH
SERVICES RESEARCH PERSONNEL

WOO Lill.
OPENING REMARKS: Gerald T. Perkoff, Chairman

Panel on Health Services
Research

The Role for Investirton in National Health
Planning: Harry Cain/Helen Thornberry, Bureau
Health Planning, HRA

Training for be Delivery of Health Care: The V.A.
Experience: Carleton Evans, Veterans Administraticas

The Role of Health Servi.:11 Research Centers: Sam
Shapiro, The Johns Hopkins University

Focus on Mental Holth Services Research: William
Goldman, San Francisco f.:',7rnmunity Mental Health
Services

10:30 a.m.
DISCUSSION

11:00 a.m.
Investitutors for Third Party Payon: David Klein,
Blue Cross/Blue Shield Associations

Developments in Independent Research Corporations:
John E. Ware, Jr.. The RAND Corporation

11:45 a.m.
DISCUSSION

12:16 p.m.
Luncheon

AFTERNOON SESSION

THE ACADEMIC PERSPECTIVE

1:15 p.m.
OPENING REMARKS: Gerald T. Perkoff

John C. Beck, Director. Clinical Scholars Program.
Robert Wood Johnson Foundation

Robert Eichhor.., Director. Health Services Research
and Training Program, Purdue University

Barbara Starfield, Head, Divisio." of Health Care
Organizations, The Johns Hopkins University

Paul Wortman, CI-Director, Division of MOD'. odology
any' Evaluption Research, Northwestern University

Carolyn Williams, School of Public Health/School of
Nursing, University of North Carolina, Chapel Hill

?.:15 p.m.
DISCUSSION

4:1S p.m.
SUMMING UP: Gerald T. Perkoff

4:30 p.m.
Adjournmc...,

Committee :in a Szudy of Nation3I Needs for
Biomedical ant: Behavioral Research Personnel

Staff Dirxtor: Herbert ':"!. Pahl

Panel on Health Services Researcn

Gerald T. Perkoff, Chairman
Washington University School or Medmine

'adore Altman
University of Pittsbz-tjh

Jack Elinson
Columbia University

Charles 0. Flagle
The Johns Napkin:: University

Robert J. Haggerty
harvard School of Public Health

Maureen Henderson
University of Wei* ingto,;

Irving J. Lewis
Albert Einstein Colleje of Medicine

Jerry Miner
Syracuse L'aiversity

David SaIkever
The Johns Hopkins University

Rozelia M. Schlotfeldt
Case Western Reserve University

Cirmmittee Liaison: David Mechanic
University of Wisconsin

Executive Yicretaiy: Pamela EbutFlattau

234 4



APPENDIX C5

NATIONAL RESEARCH COUNCIL

COMMISSION ON HUMAN 1110USCII
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NATIONAL RESEARCH COUNCIL

COMMISSION ON HUMAN IISOUNCIS

111 beim anis 114004 11.
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111011111 IN NUMMI POW PINOWL

biting of ths Psychiatry Conferees
Steering *mitts.

homy 2D, 1071
Wellington, D.C.

Attendees

Peel

Norris Lipton (Chairman), Itivirsity of North Wolin*
Jerry Kiser, Syracuse University
Leo nihilist Washington University, It. Louis

Invited PUPA CiPants

Than Cite University of Pittsburgh
Seel Uuu, Subisgte University, It. LOUIS
Victor Pfsitte, President's emission on Mental kWh
David lamer, Alcohol, Drop Abuse, and Mental Isaith Akisiatration

Institute of Webs

David labors

NW Staff

Inert Pahl
Pam lbert-Platte
Allen linger

fie MOW kid WWI it pispOsi well wry 4* Med Oak. q la MOW /seri of bliartg
010 14/4420 01 if 0,11110
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4976

1977

'1978

Bieedical Sciences

Total

111111=11,
Behavioral

flcianoss

Clinical

Seismic

Health

&trim
Ilessaartth

01.1PIMPIN,

basic

*distal

oiantiat

Prop=

Total lital 13,901 8,600 581 1,860 2,675 185
Pre 7,616 5,400 581 1,500 0 135
Post 6,205 3,200 0 360 2.673 50

Total 10,806 6,520 581 1,505 2,050 150
Pr* 7,286 5,240 581 1,350 0 115
Post 3,520 1,280 0 155 2,050 35

Total 3,095 2,080 0 355 625 35
Pre 330 160 0 150 0 20
Post 2,765 1,920 .0 205 625 15

Total Total 13,925 8,600 600 1,740 2,900 185
Pre 7,335 5,400 600 1,200 0 135
Post 6,590 3,200 0 540 2,800 50

Trainees Total 10,780 6,520 600 1,410 2,100 ISO
Pre 7,035 5,240 600 1,080 C 115
Post 3,745 1,280 0 330 2,100 35

Fellows Total 3,145 2,080 0 330 700 35
Pre 300 160 0 120 0 20
Post , 2,845 1,920 0 210 700 15

Total Total 13,775 8,600 600 1,590 2,800 185
Pre 6,985 5,400 600 850 0 135
Post 6,790 3,200 0 740 2,800 50

Trains.. Total 10,670 6,520 600 1,300 2.100 150
Pre 6,705 5,240 600 750 0 115

Post 3,965 1,280 0 550 2,100 35

Fellows Total 3,105 2,080 0 290 700 35
Pre 280 160 0 100 0 20
Post 2,825 1,920 0 190 700 15

in previous reports, the Committee's recommendations for the Ma6ical scientist Training Program vac
-cOncluded under the clinical sciences area.

b
Imoomeendations for biostatistics, epidemiology, occounity and environmental health, and other training fields,

not specifically shown in this table are included here.



IA

lit. D2 The Committee's 1977 Recoemsndatians Restated is the Format of the 1978 Recroomdationa

Biomedical Sciences

Medical Health

Scientist Behavioral Clinical Services Nursing
Total Basic Prtgram Sciences Sciencasa Maar Feb Renard

L1979 Total Total 13,215 7,450 700 1,490 2,800 550 225

Pre 6,212 4,250 700 745 0 325 193

Post 7,003 3,200 0 745 2,800 225 32

Trainees Total 8,877 4,250 700 1,222 2,240 415 50

Pre 5,874 4,250 700 270 47

Post 3,003 :0 0 611 2,240 145

Fellows Total 4,338 3,200 0 268 560 135 175

Pre 338 0 0 134 0 55 )50

Post 4,000 3,200 0 134 560 80 2:',

1980 Total Total 13,295 7,450 700 1,390 2,800 715 Ut;

Pre 6,130 4,250 710 575 0 415 190

Post 7,165 3,200 0 815 2,800 300 FO

Trainees Total 8,935 4,250 700 1,140 2,240 540 5;

Pre 5,822 4,250 700 472 0 350 SO

Post 3,113 0 0 668 2,240 190 15

Fellows Total 4,360 3,200 0 250 560 175 175

Pre 308 0 0 :03 0 65 140

Post 4,052 1,200 4 147 560 110 ::.5

1'81 Total Total 13,200 7,450 700 1,300 2,800 740 271;

Fre 5,975 40250 700 390 0 430 705

Post 7,285 3,200 0 910 2,800 310 AS

Trainees Total 8,9% 4,250 704 l,'56 2,240 555 95

Pre 5,701 4,250 70(, 320 0 360 70

Poet 3,206 0 0 746 2,Z4i; 195 25

fellows Total 4,354 3,200 0 234' 560 185 175

Pre 27! 0 0 70 0 70 135

Post 4.071 3,230 . 0 IC/ AO' 115 40

111....NINNINM.Im.11.11,

ale previous reports, the COmmittoe's recommendations for the mama Scientist Training Program were inclWo4 exSer the
CUnical sciences &al.

,Whets the reccomended restoration in FT 1979 of the traitit/4 program of *T11 NCBSR.

clecommendations for biostatistics, epidmiology, moronity a7-4 envircciertal aealth, and other training fields

shown i,, this table are included here.



APP. 03 N111 and ADAMS( Classifications of Training Fields

NIX ADAM1A

Biomedical sciences
General medical and
biological sciences

Amstar/
Biochemistry
Biophysics
Microbiology
Pathology
Pharmacology
Physiology
Naltidbeciplinary

b

amdiatiom. nonclir.cal
Estosology
GenetIOS
Nutritiom
Rydrobiolor
B iology

Cell biology
Zoology
B otany

Biology MC
General mod. and bio.

° Bewironmental sciences

Nef.hematics; physical sciences,
engineering, other

Mathematics
Chnustry
Physics
Earth and related sci cos
Agricultural fields
Enginesting health - related

Behavioral nciencs
Psychology
General and experimental
Comparative and animal
Physiological
Developmental
Personality
Social-psychological aspects
Abnormal
Clinical
Mutational, counseling.
and guidance

Other

Clinical sciences
Internal medicine
Allergy
Pediatrics
Geriatrica
Obstetrics-gynecology
Radiology
Surgery
Otorhinolaryngology
Ophthalmology

Other health-related [bade
SLostatisttcs
Epidemiology

Community and environmental
health

Accident prevention
Disease prevention and control
eaternal and child health
..natal public health
hental health
Hospital and sedical care
Other community health
Radiological health
Water pollution control
Air pollution
Environmental engineering
Food protection
Occupational health
Health administration
Social work
Pharuecy
Other health-related

professions

Behavioral sciences except
psychology

Sociology
Social psychology - sociological
aspects

Anthropology
--vial owl. and related
disciplines

Other fiTIOs

Nealth services research
(See chapter S for a
list of disciplines
contributing to this area).

Illersime research

Anesthesiology
seuropsychiatry
Neurology
Psychiatry
Pvt./entire eedicine
Other clinical medicine
Veterinary medicine
Den,lstry

Biomedical sciences
Behavinral genetics
Biological anthropology
Neurobehavioral sciences
Psychoneurophansacology
Ethology
Other

Behavioral sciences
Psychology
Child/developmental
Social/ecological
Cognition
Perception/sensory
Physiological
Clinical /developmental
Other

Social sciences
Cultural anthropology
Sociology
Epidemiology
Other

Clinical sciences
(ADAMS. provides support to
clinical investigators, but
does not connider any of this
to be the area of clinical
sciences).

wealth services research
mental health services rlearch
xlcoholism services research
Drug abuse services research

mussing

*These fields correspond to those defined by the Committee as the Basic Biomedical sciences. see mnc (1977a,p. 29).

%ince 1942. the MIN has used a classification scheme called the Discipline. Specialty ri.ld Cods (Odr) to classify
its trainees and follows. Tne major c.tegories of that schen. are shown in this table. They have been grouped
into S brood f bloishlics1 and behavioral r h that the committee has established for purposes o0 this study.

Nest of the trainees in the Mal: cat scientist Training rrogram are classified in this category.

240



APP. D6 MIS Trainseship and fellowship Awards fox PT 1977, by Detailed PiaLSof Training

lOtal Trainees Fellows

Total Pre Post total Pre Post Total Pre Post

101:11L ALL !Thin 10,370 5,297 5,073 1057 5,289 3,_2911 1,783 8 1,775

piomsdirol soleness 7,023 4,343 2,650 5,599 4,335 1,264 Ii1225 1 617
Melo 6,629 4,111 2.518 5,222 4,103 1,119 8----1,399

Anatomy 95 47 4 60 46 14 35 1 34
Biochemistry 619 225 194 233 225 8 186 186
Biophysics 163 84 :9 92 54 51 ' Si
Microbiology 418 137 281 180 135 45 238 2 236
Pathology 692 191 301 626 191 235 66 66
Pharmacology 677 483 194 591 483 108 86 86
Physiology 391 120 271 172 117 55 219 3 216
Multidiscipline:4e. 873 673 200 873 673 200
Radiation, non-clinical 31 is 13 25 17 s 6 1 5

Gametic. '34 624 210 738 626 116 96 96
Matrition 48 30 18 al 30 11 7 7

Cell biology 1,002 778 226 815 778 37 187 187
Zoology 2 2 2 2

Other gen. med. and biosci. 682 331 351 545 330 215 137 1 136
Environmental sciences 159 110 69 156 110 66 3 3

Mathemeticsb 10 5 5 7 5 2 3 3

Chemistry 116 al 75 69 al s 67 67
Physics 17 7 10 7 7 10 10
Engineering 220 207 13 212 207 5 8 s

Commndty and undroeusntel healtisb 185 105 SO 176 105 71 9 9

Social mirk 3 3 3 3

Pharmpry 1 1 1 1

Other health-related prof. 2 2 2 2

Dieser, prevention and control 15 4 11 la 4 10 1 1

Moots/ health 45 33 -13 45 33 12

Mater pollution control 1 '1 1 1

Air pollution 2 2 2 2

food protectior 2 2 2 2

Occupational health 85 55 30 85 55 30

Multicategorical 29 10 19 29 10 19

Epidemiology and Siostatiaticab 210 127 83 201 127 76 9 9

Behavioral sciences 655 367 es 386 367 19 69 69

General/experimental ;sychology 94 82 12 83 82 1 11 11

Comparative/animal psychology 1 1 1 1

Physiological psychology 50 26 26 26 26 26 26

Developmental psychology 32 1S 13 20 19 1 12 12

Perronality psychology 6 5 1 6 5 1

Abnormal psychology 7 6 1 6 6 1 1

Clinical psychology se 36 la 39 34 5 9 9

Sociology 115 106 9 116 106 8 1 1

Anthropology 30 28 2 29 28 1 1 1

Social science and related disciplines 11 11 11 11

Other fields 61 50 11 52 SO 2 9 9

Clinical sciences 2,891 587 2,304 2,602 587 2,015 289 289

internal medicine 1,851 630 1,621 1.702 630 1,272 149 169

Allergy 15 15 IS 15

Pediatrics 9 5 93 78 5 73 20 20

Oerietrice 9 9 9 9

ObetetsicWamoology 26 26 25 25 1 1

Radiology 118 3S 83 113 31 76 s s
Surgery 120 8 112 111 $ 103 9 9

OtorhirlolarYagalogY al 10 31 32 10 22 9 9

OPOtbalaalagt 203 34 167 %SO 36 126 43 43

Aneethesiolegy 12 12 11 11 1 1

MeurologY 67 13 5S 51 12 39 16 16

Prichlatry 7 6 1 7 6 1

Cher clinical medicine 106 21 SS 97 21 76 9 9

Nataioel dentistry 162 26 155 159 26 13S 23 23

Veterioary medicine 36 36 32 32 4 4

*Most of the trainees in the Medical Scientist Training Program are classl'impi in this category.
In FE 1977, there mere 697 trainees in the MST program.

bThesa fields mere reported by MIN in the health services research category. The Comalttet believes
they are more properly classified as shoo in this table.
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26S

RESEARCH AREAS .IID

MAMAS

I, DEVELOPMENT OF 141AVIOR

A. 810LOGICAL SCIENCES

I. PSICHAEOGICAL SCIENCES

C. SOCIAL SCIENCES

O. OTHER

TOTAL RESEARCH AREA I,

If, OIMERS 4 NALADAPTIVE BEHAVIOR

A. BIOLOGICAL SCIENCES

i. PSYCHOLOGICAL SCIENCES

:. SOCIAL SCIENCES

0, OTHER

TOTAL RESEARCH AREA

III, SOCIAL ISSUES RELATING TO AA, OA A MR

A, BIOLOGICAL SCIENCES

8, PSIcKIMICk SCIENCES

C, SOCIAL SCIENCES

D. OTHER

TOTAL RESEARCH AREA III.

IV, SERVICES RESEARCH

A. BIOLOGICAL SCIENCES

8, PSICIOLOGICAL SCIENCES

C. SOCIAL SCIENCES

O. OMER

TOTAL RESEARCH AREA IV,

TOR, ALL ASS

APPENDIX DS

0414 um !RAINING SUPPORT

8Y RESEARCH AREAS AID CLUSTER DISCIPLINES
FY 1911

IS, OF

GIANTS

Li,

TRAINING GRANTS
FELLOWSHIPS

NO. OF 01 OF
103, OF NO. Of

TOTAL WOK 1, NO, OF TOTAL PREO0C POSTA

AMOUNT STIPENDS!! STIPENDS!! MAPS ANDUNT PADS ARDS

31 $214911435 130

51 2,613,633 341

I) 1,18E1848 88

t 21,1669 0

rn ,r" 3g

16 1,065,550

IT 851,125

14 1,119,469

0 0

0 0 0

22 9911991 159

20 1,9311550 153

2 324 15

If NY

81

42

30

12

51

34

0

0

5

30

o

7

0 0 0 0

5 165,880 21 2

15 1,233,841 43 46

4 Tali 15 11

03 $1,019,291

111 1,195,294

52 481,053

28 600

Li' 4005

41 Si

18 O3

39 13

0 2

tr

1 16,900 3 4

19 203,600 8 11

5 55,600 2 3

1 16600 0 1

If 71 7

0 0 0 0

5 X9,300 ? 3

15 135,350 1t1

2 18 v45 2 0

-173N 7

0 0 0 0

0 0 0 0

0 0 0 0

11 084 0 1

7 -T1N 7 7

223 110,191,4111, 1,089 386 318 $3,303,927 158 164

EP/WiliA 2118

it Rtiments Higler of stireds faalidid on itlas or grit Nord..

saw: Office of the Assistant Administrator for Extramural Program, ADM, Fettary 1978.



CLUSTER DISCIPLINES

A. IIACOOICAL SCIENCES

I. PSYCHCLOOICAL SCIENCES

C. SOCIAL SCIENCES

D. OIHER

TOTAL, ALL CLUSTER DISCIPLINES

I/ Represmnti number 1 stipends

lulu* to mit" .b of pent

aord

270

8.2,

ADM t4 RESEARCH TRAINING SKIT

IT CLUSiil DISCIPLINES Ff 1977

MINK CRAMS FELLOUSHIPS

As. of Nu, of klo of IL Of

kOo Totil Postdoc lb. of Totel Predoc Postdoc

bill. fed g41:1,1/ Amirds Amount herds herds

50 $3,556,985 148 111

91 1,635,232 563 16

68 5,673,101 328 140

8 1 031 565 50 29

223 $14,897,483 1,009 386

105 $1,096,191

135 1,458,194

12 612,003

6 77 539

318 $31:J31921

47 58

58 11

51 21

2 4

158 160

()Icy/

EP/PAIdlil 2/18 ac 1/4,



114:1411 'ACAS mo

DEVELOP IIT OF SAVIOR

A. IIICANICk SCIENCES

I. PS100.00ICAL SCIENCES

C. SOCIAL SOCK'S

0. ORR
TOTAL NSEARCH AREA' 1.

H. OISOVEM 1 1100APTIVE KHAVION

A. 010L0GICAL SCIENCES

B. PSRALOGICAL SCIENCES

C. SOCIAL SCIENCES

0. Ate

MIN RESEARCH IMMO SWORE

RESEMOI ARIAS 1110 CLICTEI DISCIPLINLS FT 1911

!RA MI, ;RANTS
FelCOUIPS

110. OF 10 OF 10 OF IP OF

(.OF Mk PRECOC et POSTA I0. OF TOTAL ?RH% Ft...00C

NOS 1000111 STIPOIO STM/ MRS PANT M MIIMROS

0 0 0 0 4 $38,100 I 3

0 0 0 0 3 22,1'15 2 1

0 0 0 0 0 0 0 0

1 1' X09 0 4 0 0 0 0

7 701 1 I 7 "11773 7 7

1 50,693 3

4 269,521 14

5 218,851 16

0 0 0

0 1 6,900 1 0

3 1 13,400 0 1

6 1 6,900 1 0

o4
TOTAL RESEMOI AREA II.

1 111;ta IT 7 7 iTITY ,. 7

111. SOCIAL ISSUES KLATING TO M, 0 1 111

A. OICtOGICAL SCIENCES
0 0 0

I. FROOLCGICk SCIENCES
0 0 0

C. SkIk SCIENCES
0 0 0

0. OMR
0 0 0

TOTAL RESEARCH AREA III.
1 1 1 1 1 ii. 1 15

0 0 0 0

0 3 0 0

0 0 1 0

0 0 ,) 0

0

0

0

0

IV. SERVICES RESEARCH

A. 1101.06ICAL SCIENCES

PSIC111061CAL SCIENCES

C.. SOCK SCIENCES

O. OTHER

TOTAL .111910tMS IV.

o 1 u 0

0 0 0 0

0 0 0 0

0 0 J 0

ii:272 TR. ?IL MIAS $571,04.

j/ *arts%Nero, stipmdr ImIrad* foL4cii:of pul *xi

13

o 0

0 0

0 0

0 0

0 0

0 0

A o o

1

10 Wi,675 5 5 23
2/18



CMS DISCIPLINES

A. 1101001UL SCIENCES

I. PSYCIO,061R SCIENCES

C. SOCIAL SUM

D. OPER

TOM, Pa CLUSTER DISCIPLINES

Ispresots We of stlpola
locIM an modal of grant
bort

NIPM ;ism MIK SUPPORT

IY OMR DISCIPLINES II 1977

TIA111114 DIMS faulaps

lb. of Total

ht. tad

Ib, of lb. of

Prodoc Postdocbe nine
of lb, of

No. of Total Predoc Postdoc

?ILA Aunt hard' /anis

$ E4,693 3 0 $ 45,600 2 3

4 259,521 14 3 4 36,175 2 2

5 21,851 16 6 1 6,901 1 0

1 _Nig a 1 oe
11 g11,11A 33 13 10 $ 81,675 5 5

A
2/78

2'4



MID AREAS MO

talltignIM

I. DEVELOP NT OF IEKAIIOR

A. 81010010. SUMS

L PSICIAOGICAL SCIENCES

C. SOCIAL SCIENCES

ch D. OTI I ,

TOTAL RESEARCH MU I.

11, ONOmErts I RADAPI1NE MAO*

A. 11INICAt SCIENCES

8. PSICACGICAL V,IEPti$

C. SOCIAL SCIENCES

0. ODER

TOTAL RESEARCH AREA

SOCIAL ISSUES REI,A1111 TO M, OA I m

A. 810lOGICAL SCIENCES

B. PSICHOLNICk SCIENCES

C. SOCIAL SCIENCES

0. ors
10102. RESEARCH AREA

N, SERVICES ILSEMO1

A. 81010OKet SCIENCES

N. PSYD0L06101, SCIENCES

C. SOCIAL SCIENCES

OATHS

TOTAL RESEW NS IV,

1101) IMMO MINIS SO/FONT

IT NSW AREAS AM MISTER DISCIPLIK6 FT 191?

TMINIs WATS

M. OF 111 OF

M. OF TOR KZ it IOSTCOC

VAN1 ,14F7Sli ST11110511
Mb IIIMINIMUM

ikfilLoPS

V, OF NO, OF

P10OC POSTMC

Mg hilt

0 8 0 4 0 0 f; V 0 0

0 0 0 0 21 12 :d.,1 ;0 11

0 0 0 0 1 )90 o

0 0 0 3 26,240 2 1

1 ."--1 1 'I II BTX 1r IT

3 134,686 1 6 3 23,E 1

1 12,818 6 R 0 0 o o0 MI 0 Oo
o 0 a a o

o 0 0 0 6 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0
1

0 0 0

0 a 0 0 A 0 0 0

1 '6°4-7 I T 1 1 -, 1 1

0 0 0 0 0 0 0 0

0 ,) 0 0 0 0 0

t) 0 0 0 i 0 0 0 0

0 0 C 0 1 0 0 0 0

'7 --71 1 1 1 --I 1 1
6 Mk, ILL MENS 4 12121504 12 6 28 SNUG 1" 14

tzprtints mteif stipoirlicl#1 °Ratko of pit* 0/4416 2/78



NMI RESEARCH TRAININ1 SUPPORT

If CiLISTEN DISCIPLINES ff 1977

CLOS1Ek OISCIPLIRES lb. of

RAO &VMS

11). of

PostdocTotal

No, of

Proem

111

mg/

A
4.1

A. BlOalliCAL SCIEKES 3 $ 139,686 6

B. PSYCkOLOWCAL $41EOCIS 1 72,818 5 0

C. SOCIa SCIENCIS 0 0 0 0

0. OTHER 0 0 0 0

TOTAL, All CLUSTER DISCIPLIBE$ 4 $ 212,501 12 6

Atprostots nookt stipends

hcloded oo orticos of grant

FELICIISHIPS

lat of No. of

lb, of Total hick Postdoc

NI kilo hit lords

24 $ 245,e0 12 12

1 19,503 0 1

26,843 2 1

0 000
28 $ 293,000 14 14

EP/4004 2/18
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RESEARCH AREAS ANO

ESTORTERTS

I. OEVELOPHENT Of BEHAVIOR

A. BIOLOGICAL PIERCES

B. PSYCHOLOGICAL SCIENCES

C. SOCIAL SCIENCES

O. OTHER

TOTAL RESEARCH AREA I.

II, OISOROERS I HALAOAFTIVE BEHAVIOR

A. BIOLOGICAL SCIENCES

B. PSICIOLOGICAL SCIENCES

C. SOCIAL SCIENCES

D. OTHER

TOTAL RESEARCH AREA II,

III. SOCIAL ISSUES RELATING TO AA, DA `IRA

A. BIOLOGICAL SCIENCES

B. PSYCHOLOGICAL SCIENCES

C. SOCIAL SCIENCES

O. OTHER

TOTAL RESEARCH AREA III,

IV. SERVICES RESEARCH

A. BIOLOGICAL SCIENCES

B. tISYCHOLOGICAL SCIENCES

C. SICIAL SCIENCES

O. 'MEI

'T"TiL 4E50101 AIM IV.

TOTAL, ALL AREAS

IMF RESNI TRAINING SUPPORT

BY RESEARCH AREAS AND CLUSTER DISCIPLINES FY 1911

TRAINING CMS

R0. OF NO, Of

NO. OF TOTAL PREO0C POSTOOC

GRANTS AMOUNT STRENDSJI STIPENDSY

34 $2,4911435 130

51 2,613,633 341

19 1,388,838 88

1 42 560 0

liT Tff

12 875,111 8

8 525,386 11

9 830,618 28

0 0 0

27/31;17f 11

0 0 0

22 991,994 159

20 1,931,550 153

2 _10_0_ 35

1;27FK RT

0 0 0

5 165,:l 21

15 1,233,844 43

i 110 512 IS

111711tilT

208 $14,01310.4 1,044

V Renswots ober of stlpods included oo %Nos of pot Nord.

FELLOWSHIPS

10, OF MO. Of

W3. JF TOTAL PREOOC POSE(

AN IS AMOUNT Mg

84 13 $ 751,791 33 40

42 107 1,152,919 06 61

30 49 454,253 3? 12

8 2 28 600 0 2

21T ZW1,5iT T 113'

61

20

28

0

0

5

30

0

0

2

46

11

3 0,200

18 199,200

48,100

1 16,600

3 301 ci6

0 0

5 59,300

15 135,350

2 18 255

0 3

8 10

1 3

0 1

17

o 0

2 3

10 5

2 C

IT 72363* 11

361 280 $2,922,252 139 :41

R/Aalaii 2/18



IN RESEICI MINIX SUMO

If (LUSTS DISCIPLINES FT 1917

CLUSIEN DISCIPLINES 11). of

i2d1.

A. 810106ICIL SCIENCES 46

PSYCH0t061C11. SCIENCES 92

C. SOCIAL SCIENCES 63

D. 011IER 7

'MTh, A L CLUSTER OIS:IPI INES 203

1 Represents ratter of stipends

Included on notices of :rut

Nardi

282

INNIS GAMS RUMORS

b. of
Total Prtdocwale

b. of
Postdoc

Bine

$ 3,36,606 138 135

4,302,113 544 13

5,384,850 312 134

959 456 50 25

$14,013,805 1,044 367

It of b. of
b. of Total Predoc Pcdtbc

herds knot herds herds

76 $ 803,01 33 43

130 1,102,41; c6 14

638,303 1E 20

6 77 539 2 4

2813 $2,912,152 139 141

(170A 478

283
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APP. El SURVEY OF BIOMEDICAL AND BEHAVIORAL SCIENCE DEPARTMENTS

Notes on Tables

For reference, the survey questin used in each table J3 noted in paren-
theses in the table title, e.g., "(A2)." The questionnaire ray be found in
Appendix E46.

Statistics in these tables (except as noted) are calculated on a weighted
basis that reflects an estimate of how era survey population as a whole would
ans.:er each question. The weight is based on the overall survey response
stratified according to known factors in the survey population (as provided
by the NSF Graduate Science Student Support Survey). The factors used in
stratifying the department population are 1) fine fiold, 2) public-private
control of the institution, and 3) presence of students who have HEW fellow-
ship/traineeship support. The response information provided in each table
is the estimate of the survey population (SURVEY WN) and the actual number
of departments responding to the question (RESPONSE N). The statistics p...--

sented are based on the weighted response, which is not shown on the tables...

Tables k:5-E7, E19, E20, E27-E29, E40, and E41 use unweighted
data due to the fact that only departments reporting matches between two
different data.points can be included to obtain accurate trends. This means,
however, that the total number of individuals shown understates the actual
population. Mean data, growth trends, and percent distribution are more
reliabl, and should there ore be given more attention.

Many of the tables have column dimensions that break down responses ac-
cording to departmental characteristics. These are defined as follows:

Rvose-Andersen Rating - based on a 1969 ACE reputi2tional survey:

>3.5 -- departments with a .3.5 to 5.0 (top) rating, roughly
the top 15 in each field.

Other -- departments receiving less that a 3.5 rating and depart-
ments not included in the rating survey.

Institution Control - whether the department is located in a public or
private institution.

School Typo - whether the department it located in a medical school
or a gradua:.- school (ir-.:J.uding all nonmedical school.
departments, e.g., agriculture, engineering, and public
health). Th.s dimenr:ion is not used for Behavioral
Sciences because very few departments in this area
.7-e located in medical schools.

Posses..ion If Training Grant - whether or not the department had a training
grant between 1972 and 1976.

Department Age - the age of a department depending upon the year it awarded
its first Ph.D.: Old (before :950); Middle (1951-1965);
and Young (1966 to present).



MS, 12 AAA ',array of .tremelical and Behavioral Science Departeenta--MNIontic by line r1eld, Dived v: -;d
VOINIMEMMININw

Depte.
7111M krtay Plaid N

Perrot Departments hesponding to Survey

Percent Not

lesponding
TOW

Mow
Andiron

Mating

Institution

Control

School

Typo

Possession

of Training

Grant
DParteut Ave

>3.5 Other Public Privet. Graduate Medicel Yee No Old Middle Inv

'1011L ALL 11ILCO 1,806 76.6 9.0 67.7 52.2 24.4 46.9 29.7 33.1 43.6 16.7 19.8 21.9 23.4

114sl blsdioal 1,324 77.0 9.2 67.7 52.6 24.3 37.3 39.7 33.9 43.1 16.5 20.4 20.5 23.0

11snei spisuring 28 71.6 3.6 75.0 46.4 32.1 64.3 14.3 42.9 35.7 7.1 50.0 21.4

At 97 85.6 4.1 11.4 52.6 33.0 6.2 79.4 27.8 57.7 24.7 25.8 1'4.4 14.4

Ilinclasistry 144 02.6 11.1 71.5 56.3 26.4 26.4 56.3 34.7 17.9 22.9 26.4 14.6 17.4

Sinftelos 38 73.7 7.9 65.1 52.6 ! 34.2 39.5 44.7 28.9 5.3 20.9 21.7 26.3

Ilisrobiology 152 83.6 1.6 75.0 57.2 26.3 30.3 53.3 48.0 35.5 19.7 22.4 16.4 16.4

letholory 88 62.5 4.5 51.0 36.4 26.1 6.P 55.7 30.7 31.8 6,8 10.2 22.7 37.5

Obsznecology 123 80.8 12.0 68.0 58.4 22.4 18.4 62.4 42.4 38.4 11.4 2'.0 21.6 19.2

81Aviolorf 130 81.5 7.7 73.8 55.4 26.2 16.9 64.6 35.4 46.2 11.2 ,,r 17.7 18.5

1401egy 11 17.8 10.2 77.6 45.9 41.8 83.7 4.1 26.5 61.2 18.4 15.3 30.6 12.2

ilaIstryibbmtnt. 21 11.0 14.3 66.7 57.1 23.8 33.3 47.6 42.9 3..1 9.5 14.3 33.3 19.0

0041 biology 24 13.3 25.0 51.3 45.8 37.5 45.8 37.5 54.2 29.2 13.3 41.7 '6.7

Cementite 42 11.0 16.7 64.3 59.! 21.4 47.6 33.3 45.2 35.7 11.9 26.2 /9.0 19.0

Mattitloe 54 81.5 16.7 64.8 66.7 14.8 81.5 29.6 51.9 14.8 22.2 29.6 18.5

lielogy 59 01.4 10.2 71.2 70.0 3.4 79.7 1.7 22.0 59.3 35.6 23.7 10.2 18.6

Moto biescieere, SIC 53 79.2 1.9 77.4 43.4 35.8 67.9 11.3 26.4 52.0 9.4 11.3 35.8 20.8

Ileurosciences 16 25.0 12.5 12.5 12.5 12.5 6.3 18.8 18.8 6.3 12.5 75.0

Pliennosetical

science 46 62.6 13.0 69.6 69.6 13.0 71.7 10.9 26.1 56.5 17.4 19.6 21.7 17.4

Vitsrinary science 65 40.0 3.1 36,9 36.9 3.1 40.0 9.2 30.8 6.2 7.7 13.8 60.0

eleelth serv. ree. 44 43.2 9.1 34.1 27.3 15.9 34.1 9.1 29.5 13.6 13.6 15.9 6.8 56.0

Public health/

preventive medicine 21 47.6 9.5 38.1 28.6 19.0 33.3 14.3 38.1 9.5 19.0 14.3 1.8 52.4

Ipideniology 6 50.0 16.7 33.3 33.3 16,7 50.0 33.3 16.7 16.7 33.3 50.0

lealth 'mime 17 15.3 5.9 29.4 23.5 11.8 29.4 5.9 17.6 17.6 5.9 11.8 11.8 64.7

Iota WinWord 474 75.9 8.4 67.5 50.8 25.1 73.8 2.1 30.8 45.1 17.7 10.4 25.3 24.1

Slackly 211 71.1 7.1 71.6 52.1 26.5 76.3 4.4 36.0 42.7 In " 19.9 23.2 21.3

Calialatlas edema 29 58.6 6.9 51.7 51.7 6.9 48.3 10.3 27.6 31.0 13.8 24.1 10.3 41.4

latkoplogy 69 15.5 14.5 71.0 59.4 26.1 85.5 24.6 60.9 1! 0 23.2 36.2 14.5

nislogy 123 71.5 8.1 63.4 48.0 23.6 70.7 0.8 22.8 48.8 18.7 13.8 24.4 28.5

CO4delogy/emaro. 13

liwderal
69.2 69.2 31.5 30.8 69.2 23.1 16.2 15.4 7.7 23.1 30.8

MIC 29 72.4 10.3 62.1 37.9 34,5 69.0 3.4 48.3 24,1 6.9 13.8 34.5 27.6

NO 1 12.5 62.5 62.5 37.5 25.0 25.0 37.5 37.5 31.5

286
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r.

Nom Means far Chip Ja Mtn of Pootdootoplo 1074-76--kSia 11arwdial laisares-laiosst Distribution (92

*dm/ lows for
INIODINtessl One

MIMI Oa

11111L

tillwatills/
Wawa*

hint ruse* gnats
restiegkeystats

Wee of appliosits

9111.04 of 49licooto

Mal for ftstatal
helaesicsal '"sal

colletitica

hour/ du

Odor

lo an

merer go

tug

1osse4skaiss

kW/
,IIMIMMEM11.01

lastitutios

Control

Xastitutioa

Ups
Posaession

wining Ora. % repartasitlee

n.S MUG hint& Graduate Wind Yes 00 014 Riddle Yowl

301 40 261 202 es 129 172 151 143 83 69 71

100.0 100.0 100.0 100.0 100.0 150.0 100.0 100.0 100.0 100.0 100.0 100.0

23.5 24.5 23.3 19.5 31.0 17.4 27.7 34.0 12.2 21.4 ...I 29.2

41.1 30.2 41.1 51.2 16.1 56.8 31.6 36.6 56.4 49.5 49.4 40.6

3.7 1.9 4.0 4.9 1.6 6.5 1.1 1.5 6.1 1.9 4.8 5.2

5.1 9.4 4.3 4.5 6.2 5.1 4.5 5.7 ,.4 S C 6.0 2.,

S.1 1.9 5.6 5.3 4.7 1.9 7.3 5.2 5.0 2.9 6.0 1.3

6.4 13.2 5.3 4.9 9.3 0.4 5.0 7.2 5.5 4.9 9.6 7.3

0.3 0.3 0.0 0.5 0.5 1.0

5.1 15.1 3.4 4.1 7.0 1.3 7.7 4.6 5.5 6.1 3.6 2.1

4.1 3.1 5.0 5.7 3.1 1.9 6.1 4.6 5.0 5.0 3.6 5.2

135 27 104 95 40 48 87 77 S1 35 15 21

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 104.0 1 1.0 100.0 180.0

35.5 46.9 32.8 28.3 54.3 41.0 32.1 42.4 27.0 41.0 33.9 31.2

44.0 46.9 43.3 49.2 30.4 45.7 40.2 41.6 41.0 46.4 44.1

A.0 7.5 5.8 6.5 9.1 3.8 3.3 9.5 5.4

1.1 6.0 6.7 7.6 3.3 6.8 2.6 1.8 1.1

3.6 4.5 4.2 2.2 3.6 4.8 3.3 4.1 S.1 3.6 5.9

3.0 3.7 2.5 4.3 3.3 2.9 4.3 1.4 5.1 3.6 2.9

3.0 6.3 2.2 3.3 2.2 3.3 2.i 3.3 2.7 5.1 5.4

47 2 45 32 15 23 24 19 21 7 15 11

975 143 832 649 326 427 S48 47f 500 231 272 291

22g



/11. $ latinetad Ism fealty Positions Available in 191142

.1.
Biomedical loismossa (A2, A6)

Faculty Positions Total

lbxem-Amdsrsen

rating

urm.mwmre.

Imatitotioo

Control
Inadtuticm

Type
Poesessign of

Training Grant pparbesit Age

) 3.5 Other Oublio Meat* Credoets Medical yes No Old Middle Yount

NMI MM (Dmpartmsnte) 1,324 ,168 1,166 196 428 648 676 52? 797 274 338 367

IE:10141 M (Cmpertosnts)

vaulty

828 7 741 592 236 406 422 333 49S 177 230 22$

Total 14,440 1,913 12,527 10,542 3,098 7,658 6,782 6,763 7,677 3,548 3,977 5,771
Mean

listimatad 1981 faculty

17.4 22.0 :6.9 17.8 16.5 18.9 16.1 20.3 15.5 20.0 17.3 16.5

Total 16,147 2,100 14,047 11,772 4,375 8,429 7,718 7,520 8,627 3,950 4,436 4,246
Main 19.5 24.1 19.0 3.9 18.5 20.8 18.3 22.6 17.4 22.3 19.3 18.6

197641 net change

Total 1,707 187 1,520 1,dn 477 771 936 757 950 602 459 473
Mean 2.1 2.1 2.1 2.1 2.0 1.9 2.2 2.3 1.9 2.3 2.0 2.1

1976-111 retirmeents

Total 786 107 679 588 :9' 469 317 335 451 220 228 159

Mean 0.9 1.2 0,9 1.0 0.n 1.2 0.8 1.0 0.9 1.2 1.0 0.7

1976-81 &mud

Tots.: 2,493 294 2,199 1,918 675 1,240 1,253 1,092 1,401 622 687 632
Mean 3.0 3.4 3.0 1.1 2.9 3.1 3.0 3.3 2.8 3.5 3.0 2.8

Istimatsd 197641 average

annual growth

Departmant size 2.3 1.9 2.3 2.2 2.3 1.9 2.6 2.2 2.4 2.2 2.2 2.6

latiriment 1.1 1.1 1.1 1.1 1.0 1.2 0.9 1.0 1.2 1.2 1.1 0.1111.
, . 30ata as, bated on doe departments reporting both 1976 and 1981 faculty date. Data on the nuaber of faculty positions are not weighted

to pop anon.
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16 13ClIstad Predoctoral Enrollments in 1981-82--Bisio Biomedioll Sclera,' (A2)

Prodoctorml

Intollaints

t.m,,...
Total

loose-Andersen

Patine:

Instbition

Control

Institution

Typo

Pcssorsion of

Training Grant Department Age

>3.5 Other Public Private klraduate Medical Yes No old Nide Young

1,121111 IN (Departments) 1,324 158 1,166 896 428 648 676 527 797 274 13S 367

PESPOINI N (Dspartmental 840 90 750 63 234 416 424 342 496 171 234 237

1976 prodocton1 students

Total 23,028 3,656 19,372 17,572 5,456 11156 6,872 11,780 11,248 0,234 6,440 5,637

Nam 27.4 40.6 25.8 29.0 23.3 3r.8 16.2 30.4 22,6 35.0 77.5 23.8

Zstimatad 1981 predoctoral

students

Total
25,625 3,790 21,835 19,373 6,252 17,736 7,639 12,546 13,079 6,539 7,157 6,423

Man 30.5 42.1 29.1 32.0 26.7 42.6 18.6 36.7 26.3 36.7 30.6 27.1

1976-81 net change

Total 2,597 134 2,463 1,801 796 1,580 1,017 766 1,831 305 717 786

Mein
3.1 1.5 3,3 3.0 3.4 3.8 2.4 2.2 3.7 1.1 3.i 3.3

Estimated average annual

growth 1976-81 (a)
2.2 0.7 2.6 2.0 2.8 1.9 2.8 1.3 3.1 1.0 2.1 2.6

Data are head on those departments reporting both 1976 and 1981 prsdoctoral data. Data on the number of graduate students are not weighted to

population.

29



io; APP. 37 Istiatil Postdoctoral fools in 111 -12 --111/0 liamsdical Icicles.* (A2)

.=11111111.MP.4111114IMPIRINIMMINNIONIYIN.11101.1.1111111.111111

leces-Andiron

Aging Watrol

Institution

TYP1

Possession of

Training Grant Department Age

1 Hal )3.5 Other Public Privet. Gt Ousts Medical Yes No Old Kiddla Young

MINI! IN (0eporturcs) 975 143 832 649 326 427 548 475 500 231 272 234

11110111 I (Deportment') 546 75 471 337 159 232 314 293 253 137 158 130

1171 postdoctorels

Total 3,923 1,263 2,660 2,429 1,494 1,945 1,978 2,949 974 1,379 1,008 748

Neon 7.2 16.8 5.6 6.3 9.4 8.4 6.3 10.1 3.8 10.1 6.4 5.8

Ittisited 111 postdoctoral.

N 5,041 1,424 3,617 3,236 1,905 2,431 2,610 3,557 1,484 1,630 1,275 1,062
0 rd.. 9.2 19.0 7.7 8.4 11.4 10.5 8.3 12.1 5.9 11.9 8.1 8.2
OD

117811 net champ

Total 1,118 161 157 807 311 486 632 601 510 251 267 314

Man 2.0 2.1 2.0 2.1 2,1 2.1 2.0 2.1 2.0 1,2 1.7 2.4

Istimat.d 'mime mail

growth 1978»11(1) 5.1 2.4 6.3 5.9 3.9 4.6 5.7 3.8 8.8 3.4 4.8 7.3

Sits are based on thole &part:as nt. reporting both 1976 and 1981 postdoctoral
data. Data on the mbar of postdoctoral. are not meight'd to population.

(43
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APP. E8 Departmental Limit on Predoctoral Admissions Deed on Job Market--Basic Biomedical Sciences-- percent

Distribution (A9)

MMIMPIMMIN

Roose-

Andersen

,IM1111m=11111.1MO

Possession

Institution Institution of Training

Job Market
Rating Control Type Grant Department Age

Limit on ..

Admissicam Total >3.5 Other Public Private Graduate Medical Yes No Old Middle Young

MIMUMIIMINE1.=n1m11111011Mm.N11=1=%1

SURVEY WN 1,324 158 1,166 896 428 648 676 527 797 274 338 367

EUPONSE N 1,002 121 88. 687 315 486 516 407 595 218 267 266

Yes (1) 29.2 27.4 29.5 30.9 25.7 22.2 35.9 29.7 28.9 27.7 27.5 33.4

No(I) 70.8 72.6 70.5 69.' 74.3 77.8 i.14.1 70,3 71.1 72,3 72.5 66.6



0

APP. E9 Departmental Limit on Predoctoral Admissions Based on Available Support--Basic Biomedical Sciences--

Percent Distributian (A10)

Room-

Andersen Institution Institution

Rating Control Type

Possession

of Training

Grant Department Age

Support

Limit on Total >3.5 Other Public Private Graduate Medical Yes No Old Middle Young

AdlEiseion,

SURVEY WN 1,324 158 1,166 096 428 648 676 527 797 274 338 367

RESPONSE N 1,005 116 889 612 313 484 521 413 592 217 270 271

Yes (%) 68.8 84.0 66,8 66.3 74.1 66.5 71.0 74,0 65.5 70.-i 70.4 68.3

No (%) 31.2 16.0 33.2 33,7 25.9 33,5 29.0 26.0 34,5 2: 3 29,6 31.7

If yes, primary scarce considered:

RESPONSE N

federal

(I)

694

4C.2

97

72.5

597

'4,3

459

41.8

235

60.5

Inst./state

(%) 49.7 26.7 53.4 55.6 38.5

Other (%) 2.1 0.8 1.3 2.4 1.0

upmplonmollaMinolM11011

320 374 307 387 152 195 183

36,8 58.1 71,6 30,6 50.3 55.1 41,7

62,4 38.6 27.3 66,5 49.7 42,7 55.8

0,8 3.3 1,1 2.9 2.2 2.5



110 Departmental Assurance of Tuition-Stipend Support for Predoctoral Students- -Basic Bit:medical Sciences -.

t Distribution (,All, Al2)

MN

tiSP0S6Eli

'er Yes (1)

No II)

percint
itidents

Man years
ipport assured

Moose-

Andersen

Rating Institution

Control

Institution

TYPe

Possession

of Traini.1

Grant Department Age

Total

01Mal!IN.1

>3.5 Other Public Private Graduate Medical' Yes' No Old Middle Young

1,324 158 1,166 896 428 646 676 527 797 274 338 367

1,011 122 889 690 323 491 520 412 599 211 269 271

76.7 87.3 75.2 73.8 82.7 74.8 78.5 84.8 71.4 80.1 61.9 71.5

23.3 12.7 24.8 26.2 17.3 25.2 21.5 15.2 26.6 19.9 18.1 28.5

If support assured, then'

75.3 83.8 73.9 73.4 78.6 68.7 81.3 80.8 70.9 76.2 75.0 72.3

4.0 4.4 3.9 3.9 4.1 3.11 4.1 4.1 3.8 4.1 3.9 3.8



,Departantal Nastrictions co Nonacademic 14:11orient--Buic Biterlical Bei/aces-Percent Distributire

boot
P'e!

No (%)

'WOWS N

Yes (4)

No (%)

ednown (41

Total

A00911

Andusen

Rating

Institution

Control

Institution

TYP4

possession

of Training

Grant Department Age

>3.5 Other Public Private Graduate Medical Yes No Old

mlOWNIMMNIMII1

Middle nom;

1,324 158 1,166 896 428 648 676 527 797 274 338 367-

993 12C 873 679 314 478 515 406 587' 206 265 268.

40.6 61.9 37.7 35.9 50.4 33.4 47.4 53.4 32.1 47.3 43.5 37.0::

59.4 '38.1 62.3 64.1 49.6 6.6 52.6 46.6 67.9 52.7 56.5 63.0

If yes, would permit nonacadmic anplcyment if support cut back:

420 74 30 257 163 171 249 230 190 103 117 104

58.3 54.2 59.3 65.8 47.1 59.5 57.5 SI 57.2 63.9 58.3 60.4

35.2 34.4 35.4 30.4 42.4 29.0 39.3 37.7 32.4 32.0 38.9 32.8

6.5 11.4 5.3 3.8 10.5 11.5 3.2 3.0 10.4 4.1 2.8 6.8

2



112 Deputsental Perceptions of labor Market for Paced Doctorates- -Basic Li.coedical Sciences-Prircent

piitsibetios 4114)

lei

SURVEY
nee field iel
'1,'.....,

KM Mix $IOMIDIOL

Elf:WM 1,324
A.,

0 Medical engineering 28

,01kashmay 97

(s

Oliodheistry 144

.4-
41iophysi cs 38

rild,robiolegy 112

- Pathology

Pharmacology

Physiology

88

125

130

98

- Kanto/
biostatisUcs 21

Cell biology 24

Geestics 42

;:. Marie= 54

Soarer/ 59

Basic biosciences,
,

PSC 53

heuroeciences 16

Pharmsceutical

eciences 46

Veterinary sciences 65

Vital health cervices

research 44

Palle health/
. inventive mediciee

104demiology

1selth services

21

6

17

Perceptica of labor Market
,.

._

PPM
Critical

Shortage

Moderate
Shortage

Market

Valance

Moderate

surplus

Ccitical i:,_

gurVil

932 9.0 27.8 36.5 24.5 2.3

20 32.0 64.0 4.0

76 15.6 45.6 32.2 6.7

110 2.2 14.2 36.6 42.5 4.5

25 28.6 48.6 14.3 0.6

122 4.8 23.8 40.8 27.9 2.7

44 12.7 42.3 38.0 7.0

95 9.4 41.9 35.5 10.3 2.6

92 1.8 9.7 42.5 40.7 5.3

79 3.3 13.2 37.4 45.1 1.1

12 100.0

a 22.7 40.9 36.4

30 19.4 50.0 27.8 2.8

41 23.5 41.2 33.3 2.0

47 5.; 13.8 27.6 46.6 6.9

38 6.1 16.3 38.8 38.8

4 50.0 50.0

38 6.5 47.8 41.3 4.3

24 35.0 30.0 21./ 13.3

17 47.4 47.4 5.3

9 56.3 31.3 12.5

3 33.3 66.7

5 43.8 56.3



113

Depaetribetionrtmental Perceptions of Labor Market for Recent Postdoctoral, with Ph.D.'s- -Basic Biomedical Scienced,Dl
.

eirONWLfr,..,.. NAM , SIOSIDICAL

tt,;. .BCIINCIS

;'.: f Biomedical engineering
R..,

'..*"iinatCay

k liocbmaistri
--- ,

1,.

1; liopbylics

,!:. Microbiology

"ethology

Pharmacology

Physiology

1 liology

liometry/

biostatietics

Cell biology

Genetics

Nutrition

Zoology

lake bioniences,

NEC

Neuroscience'

1 Pharmaceutical

sciences

Veterinary sciences

Total health services
research

Public health/

preventive medicine

Epidemiology

Health services

Perception of Lehor.Merket
111..11 NW.1 !VA

A

.1111

RISPONSZ Critical

Shortage
Moderate

Shortage
Market

Balance
Moderate

Surplus

Cri

::',611111

975 7.3 28.9 35.3 25.6 3.0 1
13 11 30.8 46.2 23.1

66 57 16.9 56.9 20.0 6.2

135 97 2.5 9.2 35.3 46.2 6.7

34 23 19.4 45.2 22.6 12.9

120 96 2.6 20.2 48.2 25.4 3.5

70 38 11.5 44.3 29.5 14.0

103 84 12.7 45.1 25.5 15.7 1.0

114 79 3.1 12.2 43.9 34.7 6.1

64 44 2.0 16.3 40.8 38.8 2.0

6 3 75.0 25.J

19 13 13.3 26.7 60.0

27 1, 4.5 Z1.8 40.9 22.7

33 26 13.3 43.3 33.3 10.3

47 29 3.0 21.2 36.4 36.4 3.0

38 24 2u.0 46.7 30.0 3.3

8 3 33.3 66.7

27 25 6.9 37.9 51.7 3.4

33 13 32.3 45.2 16.1 6.5

18 10 22.7 77.3

10 5 33.3 66.7

6 3 33.3

2 2 100.0

-,*
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1114 Departmental Perceptions of Libor Market for ascent Poetdomiorals with M.D.'s--Basic Biomedical Mciences--
Dintribution (A14)

711111 Pie1d

11M1

TOM WIC ECM=
SCIIDICES

'Biomedical engineering

,,

intim

Biochemistry

! Biophysics

Iderobiology

Pathology

Pharmacology

Physiology

Biology

Biometry/

biostatistics

Cell biology

Genetics

nutrition

. Zoology

Basic biosciences,

NEC

Neuroscience*

Pharmaceutical

sciences

Veterinary sciences

Total health services

research

Public health/

preventive medicine

Spidomiology

Health services

aM111=1=11P

Percent of Labor Market

=OM
Ma

Critical Moderate

Shortage Shortage

Market

winos
Waite
Surplus

Crititvil:

&nil*
111P1101.1=11M

265 38.6 40.3 18.1 2.5 0.6

4 50.0 25.0 25.0

30 47.1 41.2 8.8 2.9

25 3.4 41.4 55.2

7 36.4 36.4 27.3

35 18.2 59.1 13.6 9.1

38 37.7 39.3 23.0

43 55.6 40.7 3.7

34 15:9 45.5 27.3 9.1 2.3

5 60.0 40.0

5 16.7 66.7 16.7

8 44.4 41.4 11.1

4 25.0 2'.0 50.0

2 50.0 50.0

2 50.0 50.0

1 100.0

1 100.0

11 78.6 21.4

10 83.3 16.7

5 77.8 22.2

3 100.0

2 66.7 33.3

Peer of departments with poet-M.D.'s in the savvy population. MN is unknown.
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W. 115 titan filteldte by Departments to Worming Job Natket--Dario Scisrese-Pacent "'spading' (pm)

Mi10111.1.11111! woOMINE0114M11

'DOW

WON ?Agitate Institution
Poulain

Atirg Control
1/Po

of Training

usten to Grant Department Age:A =.=
Votes*

Job Natkit Total 13,5 Other Public Private Gteduate klieg Tel No 034 Middle Young

101YIMM.111ft ./=IMl.IMI=11IMgII1*11v Pffigual

PJAVO MO 1,324 158 1,166 ".°6 428 648 f76 527 797 274 338 367

UMW V 995 114 881 686 309 482 513 409 586 213 268 264

Soo mdJ1 Mot 95.5 97,3 95.3 96,2 93.9 94.9 96.1 96.9 94.6 96.2 96.1 95.5

Provide market

intonation 75.8 75,5 75.8 77,8 71.5 77,5 74.2 77.6 74.6 76,1 74.0 78.5

Limit enrollment 72,2 75,5 71,8 73.6 69.3 67.8 76.6 76.1 69.7 75.8 73.7 73.2

drt lobos eepArt 11.2 10,2 11.3 9.4 14.9 9.0 13.2 10.7 11.5 8.3 11.6 10.1

lephaslu rafters 13.4 3.4 14,7 14.0 12.2 16.2 1C.8 8.6 16,6 9.8 13.4 12.8

ether 4,7 1.4 5.1 5.2 3,4 3.5 5,8 3.7 5.3 4.5 5.1 2.2

No adjutant 6.1 5.4 6.2 4.6 9.5 6.0 6.2 4.7 7.1 4,9 5.7 5,3

akItIple responses led to see of mater than 100 percent.

30
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e
Dr. 131 septennial Pero otiose of Chop ia Postiectorat Otstoo-lasio ricoodool Seisaam-PoroostDistrii4t1.10 (All)
11;

C80808 in Tilt a

Postlootual 11 tomothesod, Imam of . . .
..,

If Tell, Tin I I . I. ....1. Moto
:!

I., .

8001f num Poor Job as

Incased Profess:Joel Poor Ai) Percent of
Fin Hold MP M Xs res4 Mortar:1 Loogelsood lopport Motives Norkot Total Response

*JAM II0ICD1O1.
licMCIS

1,..

401smedissl engineer*
4.,.

pilikbutistry

filisphysl GS

.Niefobiolvti

OPOCNology

C.;iliasscolopy

i, Physiology
i:

iiiaolery

'Ilialtry/bloststistics

r

dil biology

r Cogitate

liattakft
;.'Soolcqy

18sie bloecienceo, MCC

1serosciances

:tberescomitIcal scielces

:VOtorioory Witneli

, 'fetal Math 'ovine

'..., research

Public health/

preventive medicine

IplIstioloof

kale orrice.

975 721 71.9 28.1 9.1 38.7 7.5 26.9 55.5 13.8

13 10 91.7 8.3'

66 55 14.1 15.9 20.0 80.0 62.5 37.5 4.8

133 106 53.5 46.5 6.7 91.7 3.6 12.7 74.5 31.8

34 25 54.5 45.5 6.7 93.3 14.3 7.1 50.0 .21.2

120 94 71.7 28.3 96.9 16.1 22.6 58.1 15.9

70 40 62.0 18.0 10.2 81.8 77.8 22.2 3.3

103 81 76.0 24.J 12.5 87.5 9.5 33.3 43.9 9.0

114 83 77.7 22,3 13.0 87.0 35.0 55.0 10.7

64 50 80.0 20.0 100.0 18.2 72.7 14.5

6 5 81.3 16.74

19 15 44.4 55.0 103.0 20.0 60.0 33.3

27 20 78.3 2i..7 40.0 60.0 66.7 8.7

33 25 66.7 33.3 40.0 60.0 16.7 66.7

47 36 68.2 11.8 14.3 85.7 16.7 75.0 20.5

38 28 69.4 30.6 9.1 72.7 37.5 12.5 25.0 5.6

8 2 1.00.01

27 23 84.0 16.0a

13 13 84.8 13.21

18 10 94.4 5.6a

10 6 90.0 10.01

6 3 140.0

2 1 )70.0

Kvimgar
410011 loos Ws Si hither poroontooll not ohm.
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110 Nun Percent Departmental Faculty Applied for/Lid 11111/ADAlliA/RIA NeseArch/Trainirg Grants

ek'Saiining Grant Status of Department, 1976Basic Biomedical Sciences (A5)

.

Applied for/

1111/ADAPIWRRA All Trainees Trainees Trainees Change

rt Departments Total Increased Decreased No Change Unknown

.4..1NI

OURP 1,324 566 277 221 41 27 758

imiPciat 945 419 202 166 31 20 526

ilia. faculty (1) 44.S 36.2 51.5 56.1 72.2 36.6

=mirm
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821. Ch Nip Is Mos, 111m88 all taws W ligoirt fat 1011418>tlastosal lidurts by **Way Oust Its** ai
spainsin, Ms, mole* Dirlinal iktiosior se Missal

OW'

loam ad Typo
Of Cott

SIIPstoolis with fainist Gaits

0 Benumb .

Ithost

Wailes@ Tabus t Using
All Osportnants 9244.1 laereessi Dearessed Otists011=0,4.- m1101
1973 1976 1973 1176 1173 1576 1173 1176 1173 1976amW fl=11.1110=111imemilimmidmlimm.m

1011111 NM illepartassts) 1,321 1,324 556 534 377 277 221 321 79f)
Mien I (0spartuats)

rilf, =ICU

total

SOO

73;1155

103

32,883

377

11,096

377

12,395

153

3,9.2

153

4,029

131

4,616

131

1,797

471

d,751 10,130
to11ao/tra1nee 6,450 5,662 5,109 4,715 2,014 2,178 2,1119 1,800 1,341 1,143
1sssarolt assistant 3,673 1,711 1,141 2,576 526 879 963 1,151 1.732 3,1351oads* 411111intirt 1,878 5,711 1,e44 2,143 575 427 731 858 3,010 1,571
Other .

lOtal Moral

4,854 6,513 2,178 3,937 817 1,145 783 986 2,676 x,589

Mal
fillovitrainse

6,925

4;5as
7,30,

3,100

5,362

4,021

5,538

3,573

1,883

1,516

2,332

1,670

2,403

1,101

2,244

1,367

1,563

561

1,769

327
lossard assistant 2,143 7.975 1,232 1.759 335 519 631 812 111 i.216
leaching assistant 68 131 50 73 16 26 33 27 18 58
Other 129 307 56 133 22 57 20 31 73 168

WIN

Total 1,830 5,064 4,179 4,227 1,535 1,35 1,891 1,659 651. 837
falloe/trainse 3,590 3,126 3,374 2,963 1,275 1,369 1,507 1,108 216 163
Mead assistant 1,178 1,760 761 1,193 239 460 361 528 417 567
Teaching assistant 27 67 17 28 6 9 11 6 10 39
Other 15 111 27 43 15 17 12 17 8 68.

Total nriagsdsral

Total 12,930 15,511, 5,734 6,857 2,049 2,477 2,153 2,553 7,194 8,661
Yellow/trains. 1,865 1,962 1,085 1,146 498 508 360 433 780 816
Research Militant 1,530 1,736 709 817 197 280 332 331 821 119
Inching assistant 4,810 5,583 1,018 2,070 559 601 698 831 2,912 3,513
Otbsr 4,725 6,245 2,122 2,824 795 1,088 763 950 2,603 3,421

Institution/stets

Total 7,569 8,676 1,226 3,745 1,139 1,355 1.248 1,445 4,343 4,931
yellow /trains 1,319 1,436 704 841 324 387 239 290 61S 595
Smirch assistant 1,122 1,269 531 620 153 234 262 265 591 649
Teaching assistant 4,754 5,477 1,817 2,035 559 600 697 824 2,937 3,442
Other 374 494 174 249 M33 134 50 66 200 245

Self 4,004 5,297 1,764 2,380 601 860 684 796 2,240 2.917

Snood data from M8t (1973-76). Data ars based on those &le:bents reporting both 1973 Ind 1476 full-tint students.

Nam tharstre understata actual student population.
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2 .61148 is realej Mom ass VP of fit ,for fall-time Pron.:total Student. by ?flitting Grant Status of ,,,,,,,
)e

t 1071.76-fte.: Biannoal laisnoss--Fesoset Chime

....'ittz

. 4.-1,

"01Departments with Training Grants ,-,14....
. ;,...

.1111=111.1./

ill Departments Total

.111011.110MMMINNOMMOYMBIIMINNIMPI1111.1MNFINM..

vitkost..:Aa.
trainees Trains., Traiaini:0
Increased Decreasni

Galf41.1 V

.C4N./
I iOsesrtmams)

!Ow

1,324 556 277

800 377 153

221

131

15.0 11.7 22.8 3.3 19.2
-9.1 -7.6 6.1 -17.0 -14.8 ';
28.3 32.7 67.1 19.5 23.3
17.2. 14.7 9.0 17.4 Mt :.
34.9 33.9 40.1 26.2 34.1 .

it basal

tistal 5.3 3.3
,iallowitraimse -14.9 -113

4:110Pa assistat 38.6 42.8
i'llliantise
AI

assistant
M

11--

4tal 4.8 1.1 20,8 -12.3 38.6 .4hUsuittaloss -12.9 -12.2 7.4 -26.5 -24.5 1illessirsk assistant 49.4 36.8 92.5 46.3 36.0',4(Issablog assistant

41/1)ag

Oita assimiets1

21.9
10.2
82.1

-10.0
-24.4
28.7

13.2
41.7
33.5

v4,14

';'184461

tl.fillsm/transe
1:18110sub assistant

5,&,_*adds, assistant

t''74.ffir

alUailtate

V14.6 16.1 28.1 15.1 13.5
ISA
'1111ilsimosV itral 8.9 19.3 19.4 21.3 -J.31 Womb assistant 13.1 16.6 52.9 1.1 LI

f4.4181aldna assistast 13.2 16.4 7.3 18.2 1n7:25

i,6111111 32.1 43.1 30.1 32.0

Nit 32.3 34.9 464 11,7 30.2

30.1 19.6 20.9 18.6 20.5
1.2 5.6 2.0 20.3 4.6

13.5 13.2 42.1 2.1 11.9
16.1 13.9 7.5 19.1 3.7.4
32.1 33.1 36.9 21.5 31.6 44'.

Paginst lista ton RR 11973-71). tots us Mod ca ems digatosats mat* both 1173 sni 1976 full-tins grants students.
,

r.,
r"
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"ti;

.1.

'
,

.

,

,539.) Clow is hisser twee mi tips se loon 'kr fill-tias Mantling Itsessts 1r *ash! Sat Nam et aperusift,.1173**trA
:$141.01.1. Itiosoistareset Obtriketlesil

sod

tip

Ts

,^

4141
JOlisw/traines

VillOsialPS usistaat
l'-

41T$101141 issistant

:14bstv ''''

ii,:;..,;.,

,ystsii;(4'snov/tsaina.
1 Moral

Total

llesearti. assistant
vkitliching assistant

1.411110stassts)

11 Calgastamats)

$04her
IP,

e.."'ma
i..i1 total
rl'i. Tillovitsaines

,"lesearek assistant

v.: 'teach* assistant

4;''',i0t,bas

Ifs

VlOtal naats4sra1
'Z..

t -: saw
: r
4. fellow/traisse

'.10possrdh assistant

4fIsaching assistant

i;;;;;Othor

4171sit. !WWII/state

.

rr

114110v,ttaigus

tassesigh assistant

het** assistant
Othsr

6111t

**Ms with telliaLqi Quiets

Tiaras ?Maws
A11 Ossitmsets Ma botaissi Osetsant
011IMIIMMO UOMIW Imlo 1.1=0

Defirtelet$
withal!

Vitals;

Casts

1973 1176 1173 1176 1973 1176 1173 1176 1173 1176'1
4.

WU 1,324 556 554 277 277 221 221 758 751 ;:,...

to

SOO' 800 377 377 113 153 131 131 423 423
0.-

100.0 100.0 100.0 100.0 100.0 , 100.0 100.0 100.0 100.0 100.01
32.5 25.7 46,0 31.1 51.2 45.1 46.7 37.5 15.3 11.0

14.5 20.6 17.5 20.8 13.4 11.2 20,7 24.0 19.8 30.5

24.6 25.0 14.8 17.3 14,6 13.0 15.7 17.9 34.4 34.2 1 i:

24.4 31.7 11.6 33.9 20.8 23.7 16.9 20.6 30.6 11.4.:

i

34.9 32.0 41.3 44.7 47.1 48.7 53.7 46., 17.1 16,9'1

23.1 17.1 '36.3 28.8 38.6 34.6 34,9 28.5 6.4 3.1

10.1 12.0 11.1 14.2 1.4 12.4 13.6 16.9 10.4 U.S .
0.3 0.6 0.5 0.6 0.4 0.5 0.7 0.6 0.2 0.(4'i

0.6 1.3 0.5 1.1 0.6 1.2 O..? 0.8 0.1 1.6 1

24.3 22.2 37.7 34.1 39.0 38.4 40.7 24.6 7.4 8.0

11.1 13.7 30.4 23.9 12.4 28.1 32.4 33.1 2.5 1.6.'

5.9 7.7 6.9 9.6 6.1 9.5 7,8 11.0 4.8 LC
0.1 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.4 ,..
0.1 0.3 0.2 0.3 0.4 0.4 0.3 0.4 0.1 07 '.

65.1 68.0 51.7 55.3 51.2 51.3 16.3 53.2 82.2 83.1
9.4 1.6 9.8 9.2 12.7 10.5 7.7 9.0 1.9 7.8
7.7 7.6 6.4 6.6 5.0 5,8 7,1 7.1 9.4 8.8

24.2 24.5 16.4 16.7 14.2 12.4 13.0 17.3 34,2 33.7 ';,

23.1 27,4 19.1 22.8 20.2 12.5 16.4 19.8 29.7 32.8 .f.

40.3 46.4 29.1 30.2 29.0 28.1 26,9 30.1 49.6 47.4

6.6 6.3 6.3 6.8 8.2 8.0 5.1 6.0 7.0 5.7

5.7 5.6 4.8 5.0 3.9 4.8 5.6 5.5 6.7 6.2

23.9 24.0 16.4 10.4 14.2 12.4 15.0 17.2 33.5 33.0

1.9 2.2 1.6 2.0 2.6 2.8 1.1 1.4 2.3 2.3 :

20.2 23,2 15.9 19.2 15.3 18.2 14.8 16.4 25.4 nil :

V,:lositet data tram MP (1973-76). Data ars based on thins dspartssnts rsportsag both 1973 and 1976 tell-tins itradasts stedosts.
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."11,3 Chomp is It/isof Sauna ad Ifs of Swat too Ps11-tins Pnlootoral Raisins tor hogartunts Ws* /111/01111111/1111
2841$esidel '-

Ingimite, 1973.76 -' is laiaalos

=11INIOrk
Ocoolsonts Oats lesitare Wired. tegerepests Iftre Wares 'Adis*Irs'olliests 0sslW1

broliseats ta01eere1
.1111111 y

UmMp.,01.1117."Mbar of 1110111% PUNK Sieber of Pervert MostStoker Distriketicia Own Statute Drattiketito Claus

(Oserrisertil

f /sUot/ttatosa
It-Olosotth assistant
illO6001$1 assistant
t Othor

iiital Moral
Iv-

t$',, Ink
'.;,1%11a/traisse

:llassatch assistant
,1411ohing emigrant
1.0that

11111

P :iota
.

v..hlissitraioss

1,:fsoutth autocrat

.4,1astiiial assistant

i,i:Vikee

iLZ:__.

1113i, faltelistal11511

ladi,,,
',...i../1110i/Iniaas
V4.1ossoath 4111111tat

1,. assistant
T,,Iler
;'...

iiititatioaistata
btc;

13,stal
lfallan/ttatou

eilmouth SIVILStat
410141slao assistant
'00r
k'

1173 1976 1973 1176 117346 1973 1176 .1173 1976 117346 s.

77 77 77 77 77 44 44 44 44 44

2,521 2,306 100.0 100.0 -.,,4 1,523 2,146 100.0 100.0 11.11,229 962 41.1 4/ .7 -21.7 116 744 44.1 34.3 -1.1551 613 213 26.3 11.1 329 463 11.0 21.4 40.7437 460 17.3 19.9 5.3 249 330 13.7 15.2 32.5334 274 12.1 11.9 -9.9 429 429 23.5 29.0 46.4

1,411 1,200 56.2 53.0 -15.3 900 903 49.4 41.7 .31,034 727 1),.a 31.5 -29.7 659 560 36.1 25.1 -15.0363 451 14.4 19.6 34.5 211 307 U.6 14.2 45.512 0 0.r 0.3 21 19 L2 0.97 14 0.3 0.6 9 0.5 0.1

1,019 902 40.4 39.1 -U.S 733 133 40.2 21..2 -13.5132 604 33.0 26.2 -27.4 HO 427 31.1 19.7 -26.4171 215 7.1 12.3 60.1 131 203 7.6 i.4 47.11 6 0.2 0.3
7 0.45 7 0.2 0.7 7 3 0.4 0.1

1,105 1,101 43.1 41.0 0.3 923 1,263 50.6 51.3 36.5195 336 '1.7 10.2 21.0 157 154 1.6 1.5 17.2111 110 7.5 6.9 14.9 Ult 156 6.5 7.2 32.2425 452 16.9 19.6 6.4 225 311 12.5 14.4 36.4297297 260 11.1 11.3 ':2.5 420 612 23.0 21.3 45.7

'17 790 39.6 34.2 5.1 422 543 23.1 25.1 26.7152 192 6.0 1.3 26.3 79 SO 4.3 4,1 12.7143 125 5.9 5.4 16.1 97 1U 5.3 5.4 21.6v.; 449 16.9 19.5 5.6 221 310 12.3 14.3 36.621 14 0.5 1.0 14.3 19 31 1.0 1.2 36.6
263 201 10.4 1.1 -23.6 319 336 21.3 24.7 37.1

1 t.
1IMMOMMOONIMI141 .01
Noon fats tg Ni 11973-75) . Data an bud ora thus dap:teats awnings both 1173 rad 1976 M1 -tins stiketa.1111idrts theretare reiontate noel etriert popilation.
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MP, :21 Primary Amon GIVIA by Departments for Enrollment Menus Mon Trainees Decreased-Basic Iloiedlctl Schnee' -- Percent
Distribution (C5)

Tribe's Emcreated..

Season for Enrollment

Decrease
Total

Moose

Andersen

Rstinq

Institution

Control

Institution

1YPe

Department

Age

'3.5 Other Public Privets Graduate Medical Old Middle Young

SURVEY 181 133 34 99 81 52 54 79 43 47 18

PARISE II 87 22 65 54 33 34 53 27 31 11

N 0, Stipend support 74.5 74.1 74.7 64.6 90.2 74.4 74.6 73. 69.4 76.9

.4

so Limit OD self- supported students 6.6 3.7 7.6
7.7 4.9 9.3 4.8 11.3 8.3

Poor job Bakst 1.9 3.7 1.1 3.1 2.3 1.6 2.9 2.8

fever quality applicants 11.3 7.4 12.7 15.4 4.9 4.7 15.9 2.9 13.9 23.1

Other 5.6 11.1 3.8 9.2 9.3 3,2 8.8 5.0

WWMIMOIMMIMMINMIRIMMI.MINMMMMIMIMINamMMIMINEMIM11.11=1.1.1111
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A11, 122 Primary bum Give by Dopartoents for trollied Inmase Ole trainees Decraued--lasic 81 usdical Sciences--Percent Diatriketion (0)

trainees Decreased,.

lesson for Enrollment

Increase

MON.

Andorran

Rating

espod=.1

Institution

Control

Institution Department

Type
Age

Total >3.5 Other Public Private Graduate Medical Old Middle Young

11AWY 1111

011P0181 0

lite:native

1111040440 traineeshiP1

19391 sassarch grants

Axe self.eupported

ptudente

N Noes quality applioaate

.4

ill ',Id higker degree

mutpm shortage

Other

83 20 63 54 29 47 36 33 22 12
59

14 45 39 26 33 26 20 20 8

14.3 23,1 12.0 7.3 27.3 8.6 21.4 13.0 19.0

19.1 30.8 16.0 22.0 13.6 11.4 28.6 17,4 23.8 12.5

33.3 15.4 38.0 41.5 18.2 42.9 21.4 26.1 42.9 12.5

15.9 20.0 17.1 13.6 14.3 17.9 13.0 9.5 50.0

1.6 7.7 2.4 2.9
12.5

15.9 23.1 14.0 10.0 27.3 20.0 10.7 30.4 4.8 12.5



. 121 lepect of Lost Institutional "rapport from Training Grants on Departmental Proms Activitienoby current sad Potential

gpect -41eslc liamedical Sciences-Percent Distribution (C8, C10)

I

r

Experienced impact, 1872-75 Potential Direct of Elimination

PM MI
Activity

is'

d.
,

Mooching courses

,

0,scial seminars

,

itaterdisciplinary

' training

Andes* research

support

;Academic staff

"rowan eupport

staff

trawl to professional

meting'

Response

M

Little or

*MN

Moderate

Cutback

Severe

Curtailment

Response

g

Littlo or

None

Moderate

Cutback

Zaire

Curtailment

193 76.1 22.7 1.3 317 52.0 31.3 16.7

197 43.6 44.9 11.5 326 34.9 36.5 38.7

.82 49.8 36.3 13.9 312 25.2 34.3 40.6

200 18.5 43.2 38.3 335 17.9 36.0 46.1

190 53.9 34.9 11.2 316 52.3 28.5 19.2

192 1.2 51.3 2C .6 319 25.1 41.1 33.8

192 25.6 36.8 37.6 327 27.4 30.8 41.8

22 37.5 20.8 41.7 68 24.7 14.8 60.5

APIPM=1.=1.
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APP. E24 Departmental Ranking of Quality of Prmdoctora3
NIVADAMHA/HRA Trainees in Their DepartmentBasic

Biceedical Sciences.: Percent Distribution (B2)

taisMININImilNIisergamirr.rmaimarffmrinow

Roose

Andersen Institution
Institution Department

Rating Control TYPe

Quality of

Predoctoral

Trainees Total >3.5 Other Public Private Graduate Medical Old Middle Young

SUM WN 435 106 329 257 .178 191 244 138 130 90RESPONSE N 339 84 255 200 139 146 193 111 99 66

"J Better than average 62.7 58.8 63.9 61.2 64.8 63.0 62.4 59.6 63.5 67.0
No difference 36.9 41.2 35.5 38.4 34.7 36.4 37.2 40.4 36.5 31.8

Below average 0.5 0.6 0.4 n.6 0.5 0.4 1.1

317
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APP. SS Prima Imo tot 1974-76 Praire:oral polleset Cliowlobrriors1 loisooso--Facet DistriiNtIce (Al, 14)

Priory AlLto for

Prododoul Champ

..1IwwwinialimumnsiOIMEN...lik111Ml
low
Andersen Institution Institution

Rating In*=1 ol
Total 23.5 Other Public Fri. its 1u

DePutiont

Age

Old Middle Young1.4=1111=1011._
IOUS! 16) 135 8 127 95 40 47 28 32 53

IDIRL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

?korai fellowships/

traineiships 12.8 9.1 13.0 10.8 18.0 16. 10.9 27.0 12.2 2.7

federal research grants 4.4 4.7 3.1 8.0 1.6 5.9 2.4 6.7

Institution/lasts 10.0 10.7 13.1 2.0 14.8 7.6 17.1 13.3

Number of applicants 21.7 18.2 21.9 23.1 18.0 16.4 24.4 18.9 22.0 26.7

N Quality of applicants 22.2 36.4 21.3 26.2 12.0 18.0 24.4 16.2 22.0 24.E

.4

CD
Dasam4 for graduates 6.1 6.5 5.4 8.0 11.5 3.4 8.1 2.4 4.0

Professional school

competitice

Faculty sire 4.4 9.1 4.1 4.6 4.0 1.6 5.9 10.8 2.4 4.0

Other 18.3 27.3 17.8 13.8 30.0 19.7 17.6 18.9 19.5 18.7

DECREASE (N) 124 1$ 109 74 50 57 67 30 35 37

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Federal fellowships/

troineoships 22.6 30.0 21.5 20.0 26.1 40.E 6.8 33.3 33.3 9.8

Federal research grants 4.3 4.9 3.2 5.8 5.3 3,4 7,7 2.2 2.0

Institution/state 16.5 20.0 16.0 22.1 8.7 11.8 20.5 15.4 8.9 23.5

lusher of applicants 13.4 10.1 13.9 11.6 15.9 9.2 17.0 15.4 8.9 19.6

Quality of Applicants 4.3 4.9 3.2 5.8 3.9 5.4 10.3 2.0

Demand tor graduates 14.0 25.0 12.5 12.5 11.6 13.2 14.8 7.7 13.3 11.8

Professional school

cospetition 0.6 0.7 1.1 1.3

Faculty size 9.1 10.0 9.0 11.6 5.8 2.6 14.8 2.6 17.8 9.8

Otter 15.2 5.0 16.7 15.8 14.5 11.8 18.2 7.7 15.6 21.6

No WAGE (9)

SWIM W

20

474

1

51

19

423

17

317

3

157

6

184

14

290

5

109

2

113

6

162 320



,477.7.17,117r1

Mary Mason for
Pasubotoral Chirge Total ns Other Public . Private Yes No Old ono Young

.
g7.,575

'lista of Pelibitailai '104-76.4(eivical. ithecsiPactit Distil:$*140 i16)

loose-

Andersen

lating Control Possession of

Training Grant

m.111.11101.110.1.
.1.1111111,0111

Department

Age

aMM.

DICATM

TOTAL

federal fellowships/

traineaships

Federal research grants

Itutitution/stati

Maher of applicants

Quality of applicants

Demand for graduates

Professional school
competition

11
36

100.0

57.4

27.7

2.1

2.1

2.1

4.3

1 29 16 20

w) faculty sirs

4D other

DECREASE (N)

TOTAL

Federal fellowships/

trainosships

Federal research grants

Institution/state

Surber of applicants

Quality of applicants

Demand for graduates

Professional school

competition

4.1

20

100.0

44.4

22.2

11.1

18.5

2 18 14 6

321

Faculty sire

Other 3.7

NO MANGE (N) 6

25 11 13 10 9

14 6 7 5 3

179 28 151 112 67 111 68 58 42 45

/.1010.11..1,
ilaisfficiest twos present in order for statistics to be swim's' for tepidly* charade type.

.111IM.M10



227 ',Unita: lew faculty Positions Available in 1981-82--Dehavisral t3ciencesa (A2, A6)

NM (Departments)

Moose- Possession of

Andersen Institution Training Department

Wing Control Grant Agc

Total )3.5

474 51

N (Departments) 285 2i

6 faulty

Tbta1

Otkaatad 1981 faculty

Total

Mean

076-81 net change

'41 Total
144,v

Mean

97641 retirements

i',,..Total

57- 'Nun

ils.i6-81 desend

Total
, r ,

Mean

r.,;

Lpitimated 1976-81

average annual growth

f Department size

-, Istirement
rt.

6,800

23.9

932

33.3

7,129 988

25.0 35.3

329 56

1.2 2.0

292 34

1.0 1.2

621 90

2.2 3.2

1.0 1.2

0.9 0.7

Other Public Private Yu No. Old Middle

423

257

5,868

22.8

317

196

4,929

25.1

157

89

1,071

21.0

184

109

3,303

30.3

290

176

3,297

19.9

109

65

2,056

31.6

113

73

1,737

23.8

162

100

2,023

20.2.:

6,141 5,236 1,893 3,451 3,678 2,141 1,810 2,128.

23.9 26.7 21.3 31.7 20.9 32.9 24.8 21.3

273 307 22 148 131 85 73 105

1.1 1.6 0.2 1.4 1.0 1.3 1.0 1.0

258 200 92 133 159 95 84 73

'1.0 1,4'. 1.0 1.2 0.9 1.5 1.2 0.7

531 507 114 281 340 180 157 178.-1

2.1 2.6 1.3 2.6 1.9 2.8 2.2 1.8

0.9 1.2 0.2 0.9 1.0 0.8 0.8 1.0

0.9 0.8 1.0 0.8 0.9 0.9 0.9 0.7 ,.;

to are based on those departments reporting both 1976 and 1981 faculty Data on the number of facultyto:71(i; llia

positions are not weighted to population.
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,C11. 128 Intimated Predoctoral Inrollments in 1981 -82-- Behavioral Sciencasa (A2)

virm

Total

WM==1.MlmonlINMIIMINIII
loose-

Andersen

Sating

Institution

Control

Possession

of Training

Grant

Department

Age

>3.5 Other Public Private Yee No Old Middle Young

ama MN (Departments) 474 51 423 317 157 184 290 109 113 162MOWS II (Departments) 295 33 26: 203 92 118 177 69 75 101

1976 predoctoral students

Total 23,724 3,886 19,838 16,387 7,337 11,358 12,366 7,788 5,869 6,921Nun 80.4 117.8 75.7 80.7 79.8 96.3 69.9 112.9 78.3 68.5

1stsmated 1981

pcedoctoral students

Total 23,718 3,846 19,872 16,618 7,100 11,323 12,395 7,418 5,868 7,151Nian 80.4 116.5 75.8 81.? 77.2 96.0 70.0 108.4 78.2 70.8

1976 -81 net change

Total -6 -40 34 231 -237 -35 29 -310 -1 230Nean -0.0 -1.2 0.1 1.1 -2.6 -0.3 0.2 -4.! -0.0 2.3

1stirited average

annual growth (e) -0.0 -0.2 0.0 0.3 -0.7 -0.1 0.0 -0.8 -0.0 0.7

Data are based on those departments
reporting both 1976 and 1181 predoctoral data. Data on the number of graduatestudents are not weighted to population.



JIM S29 Estimated Postdoctoral Levels in 1981 -82-- Behavioral Sciences& (A2)

1111.11011mommumpolairrerimmriNir

goose- Possession of

Andersen Institution Training Department

Rating Control Graft Age

Total >3.5 Other Public Private Yes No Old Middle Young

SURVEY SIN (Departments)

ELME N' (Departments)

1976 postdoctorals

Total

Mean

o) Estimated 1981

posteoctoral

Total

Haan

1976-81 net change

Total

Nun

Estimated average

annual growth (t)

179 28 151 112 67 111 68 58 42 45

74 13 61 43 31 51 23 32 19 13

296 75 221 104 192 198 98 104 98 64

4,0 5,8 3.6 2.4 6,2 3,9 4,3 3,3 5,2 4,9

395 99 296 160 235 273 122 139 116 e4,

5,3 7,6 4,9 3.7 7.6 5,4 5.3 4.3 6.1 6.7

99 24 75 56 43 75 24 35 18 23

1.3 1.8 1.2 1.3 1,4 1.5 1.0 1 1 0.9 1.8

5,9 5.7 6.0 9.0 4,1 6,6 4.5 6,0 3,4 6.3

10/11400MPMilealleahNIPW.WMIONMallaml
apita are based on thou departments reporting both 1976 and 1981 postdoctoral data, Data on the number of

Trostdoctorale are not weighted to population.

326
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Dicarlasatal Limit on Predootoral AdaillirMS Based on Job narketilebsvioral Sciences--t Distribution (A9)

1118.111..0110MMO
r .

1"

;a "Atka
i.,

lbw. on

Weldon
t.,

To'.al

Andernan

Pating

Imtitution

Oxtrol

Possession

of Training

Grant

MI.E.1.1111111111=111..1111

Department

Age

>3.5 Other Public Private Yes No cad Middle Young

4. ^

011411 MI

miss I

. Yes (%)

.,'

;'I0 (C)

474

357

42.4

57.6

51

40

47.1

52.9

423

317

41.9

58.1

317

239

44.3

55.7

157

118

38.7

61.3

184 290

".39 218

46.7 39.7

53.3 60.3

109 113

83 87

48.6 38.9

51.4 61.1

162

119

43.8

56.2



U. 231 Departmental Limit on Predoctoral Admissions Based on Available Support -- Behavioral Sciences

taunt LSetribution (A10)

h.

Lott
Mait an

*missions

IiPPONS1 P

te lideral (%)

--- Zastitution/state (1)

Other (t)

Room -

Andersen

Rating

Institution

Control

Possusion of

Training

Grant

partaut

hge

Total >3.5 Other Public Private Yes 11° old Biddle Young

474 51 423 317 157 184 290 109 113 162

356 40 316 239 117 139 217 84 87 118

51.5 47.1 52.0 49.4 55.8 62.4 44.4 56.9 45.1 48.1

48.5 52.9 48.0 50.6 44.2 37.4 55.6 43.1 54.9 51.9

If yes, primary source considered:

184 19 165 120 64 87 97 47 41 57

33.2 63.6 30.0 29.7 39.5 53.8 15.4 49.2 41.7 11.1

64.6 36.4 67.6 66.9 60.5 46.2 80.5 50.8 56.3 83.3

2.2 2.4 3.4 4.1 2.1 5.6



PP: 832 Departmental Assurance of Tuition-Stipend Support for Predoctoral Students--Behavioral Sciences-

picot Distritvtion (All, Al2)

illwance of

pitios/Stipend

Ikgsat Total >3.5 Other
, Public Private Yes 10 Old Middle Young

of

WNW 1M 474 51 423 317 157 184 290 109 113 162WPM 0 358 39 319 240 118 140 218 84 67 119x'

Tie (%) 77.8 82.0 77.3 76.3 80.8 87.5 71.5 81.7 78.8 71.4

MO (%) 22.2 18.0 22.7 23.7 19.7 12.5 28.5 18,3 21.2 28.5

Rose - Possession

Andersen Institution of Training Department
Rating Control Grant Age

If support assured, then:

Mean percent students

,supported 58.6 52.7 59.4 57.5 60.8 62.8 55.3 61.9 54.3 56.2

Nun years support

assured
3.3 3.2 3.3 3.3 3.1 3.5 3.0 3.4 3.1 3.3

3 0(



;.0

4

*33 Departmental Restrictions on Nonaceaseic Ihiployment-leisivioral Sciences-Percent Distribution (A13)

..0

f

,

1

.

P
;., MOW Possession
,,,

:.

).,... Andersen Institution of Training Deportment
,,-

Acing Control Grant Age

:;iastrict
'Nonacademic

17,AMloyment
TO )3.5 Other Public Private Yes so Old Middle YOUOI.

p

AMY IN
'MONIS 1

Yes (%)

No (1)

*111PCS81 I

Yes (%)

No (%)

Onknoin (%)

MIFIBErawa.4*.

11.10111
I

474 51 423 317 157 184 290 109 113 112

350 39 311 235 115 137 213 84 85 114

27.6 28.0 27.6 22.1 38.8 33.9 23.6 22.9 24.5 31.4

72.4 72.0 72.4 77.9 61.2 66.1 76.4 77.1 75.5 61.4

If yes, would permit nonacademic employment if support cut back:

97 12 85 51 46 48 49 20 22 35

56.4 28.6 53.1 42.6 59.3 57.4 43.9 40.0 63.0 47.9

29.1 28.6 29.2 324 25.4 26.2 31.8 36.0 29.6 33.3

20.5 42.8 17.7 25.0 15.3 16.4 24.3 24.0 7.4 18.1



134 Departmental Perceptions of the Labor Markii for Mot DoctoratesBehavioral Sciences

Distribution (A1,4

=mmImilEMMINIMPEMI=m01111..1=1

Perception of labor Market

sumo 11190183 Critical Moderate Herbst Mediate -Critical

field 1M X Shortage Shortage Wane Surplus surplusi,

r:Amthropology

pihmvioral

tOdonoes, 11C

?ad behavioral

?,.) nieces

211 158 1.5 9.5 31.2 48.7 9.0

29 17 44.8 55.2

69 59 7.2 17.4 62.3 13,0

123 82 16.5- 29.7 53.0 1.7

13 8 41.7 58.3

29 19 8,0 44.0 32,0 16,0

474 343 1,1 14.9 3D.3 47.2 6.5
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5 Departmental Perceptions of the Labor Market for Recent Poetdoctorale with Ph.D.'s-
al Soisnces--Percent Distribution (A14)

;-;

hiobology

psnunioation

PsOisness
V,
Oftmology

licodology

Iftiology/
.. anthropology

6bavioral

:.,sciences, NEC

Total behavioral

sciences

.4411MMIw.M.W.

Perception of Labor Market

SURVEY

MN

RESPOWE

N

Critical Moderate

Shortage Shortage

Market

Balance

Moderate

Surplus

Critical

Surplus':

96 48 4.8 37.1 48.8 9.7

9 6 81.8 18.2

29 16 5.0 15.0 60.0 20.0

37 22 9.4 37.5 46.9 6.3

3 1 100.0

5 4 60.0 40.0

179 97 14.4 33.3 43.2 9.1

332
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'MP. 136 Future Adjudilebta by Departments to Worsening Job Warket--Behavioral Sciences--Percent Respondinga (A17)

",..1=WIREMM.M11MgalMEN..MINNEr

loose- Possession

Andersen Institution of Training Department

Adjustment to
Rating Control Grant Age

;Worsening Joh .......

Alarket
Total >3.5 Other Public private Yee No Old Middle Young

,..mwommem.111/

SURVEY WW

IRESPONSE N

;.,

ae adjustment

Provide market

information

c,

Limit enrollment

Reduce support

)

Emphasise masters

Other

WO adjustment

474 51 423 317 157 184 290 109 113 162

354 39 315 239 115 140 214 83 86 117

t 96.6 96.0 96.6 97.5 94.7 96.2 96.8 96.3 94.6 90.1

85.0 72.0 86.5 85.0 84.9 83.7 85.8 83.3 80.4 89.8

63.9 64.0 63.9 67.2 57.2 64.7 63.5 62.0 59.8 66.2

10.7 12.0 10.6 9.9 12.5 14.7 8.2 13.0 8.0 10.8

21.2 12.0 22.4 22.9 1748 12.0 27.3 19.4 17.0 23,6

15.7 8.0 16.6 17.5 11.8 -17.9 14.2 10.2 16.1 20.4'

3.6 4.0 3.6 2.9 5.3 3.8 3.S 3.7 5.4 1.9

INaltiple responses lead to sues of greater than 100 percent.
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137 Datertaastal MOAN of thible la Postdoctoral ste,le yjar.l Soisncerierctst Distribution (A181

tine field 8111firf 810PCO8IIN

Chugs in Ties If lengthened, BOOM of , .
on Postdoctoral

Poor Job
R A W If Yes, Tine . .

Poor Market u 1
Increased Professions) Job of foal

03 YOS1 Shortened lengthened Support Incentives Wet MIX4131

TOM INUIVIOX
1CID31 179 121 H0.5 19.5 3,2 96.8 16,7 13 3 60,0 11.3

Psychology 96 69 73.3 26.7 100.0 21.7 8.7 56.5 15.1

Ommicitin
Nilson 9 5 664 33,31

Anthropology 29 17 95,5 4,51

lodelcgy 37 21 88.2 11,81

10
lodology/

10 Istkor.1091 3 2 100,0

C)
Behaviors!

Deigns, ITC 5 4 100;0arilm..1.1..r,
%Ise less than 5; further ;era/Rages not shoe,

334
335



138 Characteristics of Training Grant Departments-behavioral Sciences" -Percent Distribution

i'e4

kr
tf"*.

Orcining Grant Status

*illy

to with

aining grants

Tott1

Trainees increased

1:: Trainees decreased

t,, : 110 change

1,r.. Unknown

,ftartasnts without

: training grants

Total

Total

kosa-

Andersen

Rating

Institution

Control

Institution

Type

Department

Age

>3.5 Other Public Private Graduate tOdical Old Middle Young

474 51 423 317 157 458 16 109 113 162

360 40 320 241 119 350 10 84 87 120

40.3 80.4 35.5 38.5 43,9 39.3 68.8 55.0 44.2 27.8

13.9 21.6 13.0 12.0 17.8 13.3 31.3 17.4 13.3 12.3

18.4 47.1 14.9 17.0 21.0 16.1 25.0 28,4 23.0 8.6

7.4 11.8 6.9 8.8 4.5 7.2 12.5 9.2 8.0 6.2

0.6 0.7 0.6 0.6 0.7 0,6

59.7 19.6 64,5 61.5 56.1 60.7 31.3 45.0 55.8 72.2

Iletio of departments

,

nth/without

training grants 0.67 4.10 0,55 0.62 0.78 0.65 3.67 1.22 0.79 0.38

Inormsed/decreased

trainees

0.76 0.46 0.87 0.70 0.P9 0.73 1.25 0.61 0.58 1.43

3 6



UP,.139 ban Percent Departmental faculty Applied for/Held 1111/1011111WHPA Pasearch/Trainim Cranta by
Training Grant Status of Department, 1976lehavioral Sciences (15)

faculty Applied for/ Departments with Training Grants

Held 11111/S0h1110301 All Trainees Trainees Trainees Change Depar %eats without*Mort is <<btal Inatwsad Decreased No r Amin Trainint Grants

KM MI
ISSPCIIII

ban faculty (1)

474 191 66 87 35 3 :13
217 136 45 68 21 2 201

14.6 23.2 22.1 23.3 26.0 14.0 8.4



140.1 Champ is Massy Isom and Tom. cZ 'wort for Mkt* Prolleatoral Itolsits by %mists, 'blot Status of
1073, 1,711.4shaviaial Solonsos-40abar of Iltedastse

/0.1tos. and Ms
. 'AlyPPOrt

MI (Departosnts)

I (Dspartaents)

:fo11ovitraines

'
:.,,Sessexch assistant

,.Taceh1ng assistant
.41Othsr

*ad iedaral
..,

17;i/lota1

i:vfollow/trainee

VLIIIkaserch 'assistant

tufting assistant

f.1... Other

:,0881 8!41

IP
totaltotal.

Pe11IM/4Z4 Ines
31.0160mb assistant

leashing assistant
.,:.`; Other

itioul aonfolsral

'-; Total

`;:''Pellov/traines

; Issaarch assistant
:t Teaching militant
1 Other

41
,.
66titetleisistata

.:,
'''-'lbtA1
p,:hliar/tx

i.taecOlsearitirolds assistant
assistant

ropartosats with Training Grants

Ossortasata

Without
Trainees ?mimeo Training

311 Owortsents Total inaresen3 Dammed Grants

1973 1976 1973 1976 1973 1976 1973 1976 1973 1976

474 474 191 191 66 66 $7 87 203 283
293 293 127 127 39 39 52 52 166 166

19,762 21,778 10,252 10,570 2,669 3,037 4,389 4,148 9,510 11,208
5,394 4,797 3,734 3,256 893 847 1,875 1,496 1,660 1,541
2,273 2,302 1,252 1,148 328 3711 470 470 1,021 1,334
3,495 4,461 2,245 2,337 630 643 874 936 2,250 2,124
7,600 10,118 3,021 3,029 818 1,173 1,170 1,246 4,579 6,309

4,863 4,144 3,523 2,900. 881 876 1,624 1,231 1,331 1,244
3,575 2,837 2,666 3,103 645 588 1,303 931 909 734

04 1,023 705 645 10 233 361 237 289 378
14 21 6 15 1 9 4 5 8 6

280 203 ,155 137 66 44 56 Se . 125 126

3,310 2,785 2,497 2,110 647 704 1,197 884 721 675
2,630 3,A34 2,084 1,661 526 532 1,067 700 546 473

549 606 392 426 106 164 136 132 157. 18D
4 12 1 6 1 5 3 6

35 33 20 17 14 8 4 7 1:. 16

14,899 17,634 6,720 7,670 1,788 2.161 2.765 2,917 8,179 9,964
1,819 1,960 1,068 1,153 248 259 572 565 751 807
1,279 1,359 547 S03 159 139 209 233 732 856
4,481 4,440 2,239 2,322 629 634 870 931 2,242 3,118
7,320 9,875 2,866 3,692 752 1.129 1,114 1,18R 4,454 6,183

7,553 7,925 .3,03n 4,150 1.014 1,055 1,655 1,740 3,723 3,775
1,249 1,327 723 no 136 163 430 390 526 537
1,117 1,218 447 432 130 123 169 117 670 786
4,458

729
4,439

941
2,229

422
2,322

606
629
119

634
135

870
116

931
232

2,230
307

2,117
335

5,961 1,256 2,061 2,697 54$ 11311 742 781 3,900 5,559

'T:711411101 1M11.0.0.1=1.

'earl dna teas NT (1973-76). Data are bassi as those begortosata newt* both 1973 mil 1976 full-tins sta&ats.
thmelsro Ito anal Oldest pipilation.
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APP. 10.2 Change in Primary Source and Type of Support for Pull-time Predoctoral Studants by
"Arab* Grant Status of Deportment, 1973-76-4ehavioral Sciences-- Percent Change'

kt:
41.-'11111W.MMIEMEWMIMWMWINIMM=MMwsi

lur '
. .

J.,

L':10mrce and Type
f.of Support

.._r'.

lam al (Departments)

Oi'IRSPOPSIN(Departmentr)rki,

t't!
1,,
i1411. sources

Total

Pellov/trainerP.
, tossaseh assistant

Teaching assistant

Other

Total Moral
Total

fellow /trainee

asssuch assistant

Teaching assistant

Other

Mal SEP
total

Fellow/trainee

Research assistant

Teaching assistant

Other

dotal nonfederal
Total

fallow /trainee

Research assistant

Teaching assistant
Other

Institution/state

Total

nllow/trainee
Issearch assistant

Teaching saaistnt
Other

Self

All

Departments

Departments with Training Grants
DePartmati
without

Training, ..

Grants '..1

Total
Trainees

Ilcresond
Trainees

Decreased

474

293
191

127

66

39
87

52

283

166 'Lil

z.

10.2 %.1 13.8 -5.5 17.9
-11.1 -U.S -5.2 -20.2 -7.2

4.8 -8.3 14.0 0.0 20.9
-0.8 4.1 2.1 7.1 -5,6
33.4 26.7 43.4 6.5 37.8

-14.8 -18.0 -0.6 -24.2 -6.5
-20.6 -21.1 -8.2 -28.5 -19.3
2.9 -8.5 39.1 -9.2 30.8

-6.1 11.6 33.3 3.6 0.8

-13.5 -15.5 8.8 -29.5 -6.4
-18.9 -20.3 1.1 -34.4 -13.4
10.4 8.7 54.7 4.8 14.6

18.4 14.1 20.9 5.5 21.8
7.8 8.0 4.i -1.2 7.5
6.3 -8.0 12.6 11.5 16.9-OA 3.7 0.8 7.0 5.5

34.9 28.8 50.1 6.6 38.8

4.9 8.4 4.0 5.1 1.4
6.2 ^ 1 19.9 .-9.3 2.1
9.0 -3.4 -5.4 10.7 17.3

-0.4 3.8 0.8 7.0 -4.6
29.1 43.6 13.4 24.7 9.1

38.5 30.9 32.9 5.3

"support data from 'sr (1S73-76). Data are based on those departments reporting both 1973 and 1976

332
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16.3 Chump be Priory berm sod Type of Damn for fm11 -tins Pre:Moral Students by Training (tot States of Deporisset,
191.--9696visral 661orme-Poroost Diasibstioss

MMINI=1111111ffiles 10101 .11EMIN01.0111.1w.r.M14.ftmlown..m.b

DrArtstentivitli Training Grants Dspertnses

F.
.---------.

mitboat

C'ir''
Trainees Miaow Training

11181100 ad Type
A11 Deportment, gotal Increased Decreased (tants

rii, !Wort . ----.---
%P. 1973 1976 1973 1976 1973 1976 1973 1976 1973 1976

"art til (topsztisets) 474 474 191 191 66 66 87 b/ 283 21y

raipsriell(DeParments) 293 293 127 127 39 39 32 52 166 166

Ili. sources

x:4,11
1'416v/trailtee

..`'Ilmarcli assistant

100.0 4,4.0

27.3 27.3

11.5 10.9

100.0

36.4

12.2

100.0

30,1

10.9

100.0
33.5

12.1

100.0

27.9

12.3

100.0

42.7

10.7

100.0

36.1

11.3

100.0

17.5

10.7

100.0

13.7

11.0

'MAW assistant
Other

22,7 20.5

38.5 46.6

21.9

29.5

22.1

36.2

23.6

30.6

21.2

38.6

11.9

26.7

22.6

30.0

23.7

48.1

19.0

54.3

't ';
;total Waal

J, Total 24.6 19.0 34.5 27.4 33.0 28.8 37.0 29./ 14.0 11.1

':,.;: TelloWesaine 10.1 13.0 26.0 19.9 24.2 19.4 29.7 22.4 9.6 6.5

., lbssorch/usistaat 5.0 4.7 6.9 6.1 6.3 7.7 5.9 5.7 3.0 3.4

''... toselking assistant '3.1 0.1 0.1 0.1 0.3 0.1 0.1 0.1 0.i

, War 1.4 1.2 1.5 1.3 2.5 1.4 1.3 1.4 1.3 1.1

,1111

IOW 16.3 12.4 24.4 20.0 24.2 23.2 27.3 20.3 7.6 6.0

...., 1611610traLmos 13.3 9.8 20.3 15.7 19.7 17.5 24.3 16.9 5.7 4.2

Rasura ',misuse 2.8 2.8 3.8 4.0 4.0 5.4 2.9 3.1 1.7 1.6

Tenting assistant 0.1 0.1 0.1 0.1

Other 0.2 0.2 0.2 0.1 0.5 0.3 0.1 0.2 0.2 0.1

Mal mosfederal

. 'fetal 75.4 81.0 65.5 72.6 67.0 71.2 63.0 70.3 86.0 88.9

fellow/traipses 9.2 9.0 10.4 10.9 9.3 8.5 13.0 13.6 7.9 7.2

Osseart assistant 6.5 6.2 5.3 4.8 6.0 4.6 4.8 5.6 7.7 7.6

leschisg assistant 22.7 20.4 21.8 22.0 23.6 20.8 19.8 22. 23.6 18.9

mtbsr 37.0 45.3 28.0 34.9 28.2 37.2 25.4 28.6 46.8 55.2

lAstitstios/state

.'Total 30.2 36.4
37.4

29.3 38.0 34.7 17.7 41.9 39.1 33.7

14111siltsainses 6.3 6.1 7.1 7.5 5.1 5.4 9.8 9.4 5.5 4.8

beseech assistant 5.7 5.8 4.4 4.1 4.9 4.1 3.9 4.5 7.0 7.0

%Wag assistant 22.6 20.4 21.8 22.0 23.6 20.9 19.8 22.4 23.3 18.9

Otboir 3.7 4.3 4.1 5.7 4.5 4.4 4.2 5.6 3.2 3.0

'4811 30.2 37.9 20.1 25.5 20.5 27.6 16.9 18.8 41.0 49.6

IIIMMONINV

Ors

!isgpsrt data fug eir (19a3-761. Data are based on those departments martin both 1973 and 1976 full-this gm:het. students.
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dew b ?rimy lisofos Imd ispo of lewd foe fall-tin Predooksal Mists for Departments Loring 11111.40/881A/IDAby IWO is brolly/at, 11173-76.4ibetiorel Mem!

;1 Total

Pilloa/trainee

~search assistant

Teaching assistant

Other

11131

Total

Tellov/traines

r., Pessarch assistant

'ruching assistant

Other

Total nonfederal

bid
Fellom/trainds

lessarch assietant

Teaching assistant

Other

lostitution/Itate

Total

?allow/trainee

allOSIMI assistant

leashing assistant

Other

Islf

all11111

tepartments Is Trainees Declined,
Declined

Departments %are ?rained Dsclinect,
limellsonta loomed
MIIMMbaba of

Students Percent

Distribution

Percent voter of
It.,dents

Percent

Distribution
ferceof

1973 1976 1973 1976 1973-76 1973 1976 1973 1976 1971-7C

33 33 33 33 33. 19 19 19 19 19

3,174 2.886 100.0 100.0 -9.1 1,215 1,262 100.0 100.0 3.91,240 1,043 39.1 36.1 -15.9 635 453 52.3 35.9 -28.7352 316 11.1 10.9 -10.2 118 154 9.7 12.2 30.5686 700 21.6 24.4 2.6 180 232 15.5 18.4 23.4696 823 28.2 28.5 -8.2 274 423 22.6 33.5 54.4

1,068 832 33.6 28.8 -22.1 556 399 45.8 31.6 -28.2842 638 26.5 22.1 -24.2 461 293 37.9 23.2 -27.4187 156 5.9 5.4 -16.6 74 81 6.1 6.4 9.54 0.1
5 0.435 38 1.1 1.3 8.6 21 20 1.7 1.6 -4.8

790 589 24.9 20.4 -25.4 407 255 33.5 20.2 -37.3710 503 22.4 17.4 -29.2 357 197 29.4 15.6 -44.876 81 2.4 2.8 6.6 50 SI 4.1 4.0 2.0
5 0.44 5 0.1 0.2 25.0 2 0.2

2,106 2,054 66.4 71.2 -2.5 659 863 54.2 68.4 31.9398 405 12.5 14.0 1.8 174 160 14.3 12.7 -6.0165 160 5.2 5.5 -3.0 44 73 3.6 5.8 65.9682 704 21.5 24 4 3.2 188 227 15.5 18.0 20.7861 785 27.1 27.2 -8.8 253 403 20.8 31.9 59.3

1,294 1,285 40.8 44,5 -3.7 361 455 29.7 36.1 26.0325 278 13.2 9.6 -14.5 105 112 8.6 8.9 6.7134 126 4.2 4.4 -6.0 35 61 2.9 4.8 74.3682 704 21.5 24.4 3.2 I88 227 15.5 18.0
20.7153 177 4.8 6.1 15.7 33 SS 2.7 4.4 66.7

547 416 17,2 16.8 -11.2 195 295 16.0 23.4 51.3

%Mott data from re (1171-76). Data ars based on those departments reporting both
1973 and 1976 fall -time studants.

limaters theref4rs understate actual student copulation.
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ADP. $42 Primary Season Given by Departments for Enrollment Decrease Nhen Trainees Decreased--

lehsvioral Sciezces --Percent Distribution (C5)

Roos.-

Andersen Institution Department

Rating Control Age

Irreales Decreased--

bison for Enrollment

Decrease Total )3.5 Other Public Private Old Middle Young

'SURVEY WN

PSDPORSE 71

55

30

19

8

36

22

35

18

20

12

23

10

17

13 4

'so stipend support 62.2 54.5 65.4 54.5 73.3 50.0 78.6 50.0

Limit on self-supported

students 8.1 18.2 3.8 9.1 6.7 15.7 16.7

Poor job market 10.8 18.2 7.7 9.1 13.3 16.7

Pawn quality applicants 5.4 7.7 9.1 8.3 7.1

Other 13.5 9.1 15.4 18.2 6.7 8.3 14.3 33.3

3 .1.



A-

"7,

r,....APP. 143 Primary mason Given by Departments for Enrollment Increase When Tritium Decreamid-liehavioral
Scisaces.--Percent Distribution (C6)

Trainees Decreased--

lesson for Enrollment
Increase.

Total

ADAM
Andersen

Rating

Institution

Control

De2artment

>3.5 Other Public Private Old Middle bung

SURVEY Mi.

RUPP= N

Alternative fellowship/
trainueships

More research grants

More self-supported

'students

Mors quality applicants

Need higher degree

Manpower shortage

Other

43

27

13.5

16.2

35.1

13.5

5.4

10.8

5

2
a

38

25

11.8

17.6

38.2

14.7

5.9

11.8

24

15

15.8

10.5

31.6

21.1

10.5

19

12

11.1

22.2

38.9

5.6

11.1

11.1

15

10

25.0

15.4

38.5

7.7

15.4

7.7

12

7

15.4

60.0

7

4

%se N less than 51 no percentage° shown



APP. 144 Impact of lot Institutional Support fro2 Training Grants on Deputmental Program Activities, by

Current and Potential Impact--Dshavioral Sciancos--Percent Distribution (C9, C10)

Program

Activity

Imperienced Impact, 1972-75 Potential Impact of Elimination

Ifillvamm

N

Little or

None

Moderate

Cutback

Savors

Curtailment

Response Little or

N None

Moderate

Cutback

Seven

Curtailment

leaching courees 69 74.0 21.9 4.2 1Q4 52.4 30.8 16.8

Special seminars 72 53.5 33.3 13.1 106 41.8 31.5 26.7

Interdisciplinary

training 69 60.4 28.1 11.5 101 44.7 22.7 32.6

Student research

support

77 29.8 41.3 28.8 111 30.7 32.0 .18.7

Acadmmic staff 72 46.4 39.2 , 14.4 107 36.7 2S.1 27.2

Program support

staff 74 28.8 40.6 35.6 106 28.6 27.2 44.2

Travel to profes-

sional meetings 74 20:0 38.0 42.0 107 35.9 29.0 35.2

Other 20 23.3 33.3 43.3 25 32.4 26.5 41.2
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J. E45 Departmental Linking of Quality of Predoctoral NIVADANNORA Trainees in Their
#partment-lehavioral SciencesPercent Distribution (B2)

Quality of

?redoctoral

Trainees Total

WIRY NN 176

12SP0NSE N 130

fetter than average

Mu difference

Below average

58.0

41.4

0.6

Rooae-
Andersen
Rating

>35 Other

36 140

29 101

50.0 60.1

50.0 39.1

0.7

Institution Department

Control Age

Public

111

82

58.7

40.4

0.9

Private oli Middle

65 57 49

48 44 37

56.9 63.2 61.2

43.1 36.8 36.7

2.0

yam;

39

25

51.4

48.6
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APPENDIX F

HARM DATA RELATING TO THE ANALYSIS OF
ACADEMIC DEMAND FOR BIOMEDICAL AND

BEHAVIORAL PH.D. S AND CLINICAL FACULTY



;.;!'

1$5:.;

Fl Biomedical Science Baccalaureate Degrees and Undergraduate Enrollment

. Total Undergraduate

S.A. Degrees (excluding first professional) Degree Credit Enrollment (thousands)

J=MMINanw

Ratio of

Fiscal Total Biommi. Blamed. Sci. Incl. First
b

You B.A.'s Sci.a to Total B.A.'s Professional

Excl. First

Professional°

1960 3,402 3,334

4961 365,337 15,588 0.0427 3,610 3,538

1962 382,822 16,424 0.0429 3,891 3,813

1963 410,421 18,704 0.0456 4,207 4,123

1964 460,467 22,207 0.0482 4,529 4,438

)965 492,984 24,612 0.0499 4,342 4,255

1966 524,117 26,336 0.0502 4,829 4,732

1967 562,369 28,157 0.0501 5,161 5,058

1968 636,863 31,221 0.0490 5,557 5,437

1969 734,002 34,816 0.0474 6,043 5,905

1970 798,070 36,868 0.C462 6,528 6,376

1971 846,110 40,000 0.0473 6,889 6,719

1972 894,110 42,000 0.0470 ",104 6,913

1973 930,272 45,000 0.0484 7,199 6,998

1974 954,376 47,434 0.0497 7,395 7,187

1975 931,663 50,493 0.0542 7,833 7,610

1976 934,443 52,642 0.0563 8,468 8,234

°Figures from 1960-74 were compiled from U.S. Office of Education (1948-78, 1960-77 annual reports). These

figures do not include health professions. Biomedical science B.A. degrees for 1971-73 were estimated by

CHR to remove the distortion in the series produced by a change in the survey taxonomy in 1971.

btigures for 1960-64 were from U.S. Office of Education (1961-63). Figures for 1965-76 were from U.S. Office

of Education (1973-77)1 those for 1965-68 were estimates.

.clIstimated from 1960 to 1967 at 98 percent of previous column. nate after 1967 were obtained by subtracting

first professional enrollment (U.S. Office of Education, 1959 -77, fall 1967-77 reports) from previous column.
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Alt /2 Dstarainants of Academic Imployssat for Bioselical kisses Ph.D.'s

Enrollments

Total Biomed.

kJ. and Medical

Grad. and Estimated and

Firal Undergrad. Biomed. Bd. Homed. ici. Dental

Year (S) Undergrad.8 Graduate Schoolsc

.=molnwololiiIir

Estimated

Homed. Sci.

Academically

loyed Ph.D.'su

(excl. postdoci)

(F)

.

Ratio of

Homed. Sd.

Academically

Employed

Ph.D.'s Relative

to Total Bio.

Enrollment

(F /S)

Life Science

R and in

Colleges and Univ..

(thousands of 1967 $)

(LSRD)

'1960 153,754 143,037 10,717 43,665 8,194

1961 217,311 161,236 12,207 43,868 8,667

1962 241,946 183,890 13,465 44,591 9,140
1913 265,787 205,839 14,881 45,067 10,220

1964 286,169 223,002 17,475 45,692 11,300
1965 279,693 213,042 20,341 46,304 12,085

1966 302,193 231,977 23,361 46,855 12,870

1967 312,108 239,917 24,347 47,844 14,496

1968 328,160 251,170 27,497 49,493 16,122

1969 359,360 279,344 28,770 51,241 17,652

1970 384,027 299,507 30,843 53,677 19,181

1971 414,661 325,018 32,603 57,040 21,134

1972 438,050 343,587 33,508 60,955 23,087

1973 480,078 379,268 34,888 65,922 24,940

1974 511,247 404,881 36,111 70,255 27,145

1975 540,977 428,443 38,314 74,220 28,582

1976 579,907 463,574 39,322 77,011 29,790

0.0533

0.0399

0.0378

0.0385

0.0395

0.0432

0.0426

0,0464

0.0491

0.0491

0.0499

0,0510

0.J527

0.0519

0.0531

0.0528

0.0514

430,132

495,719

569,381

662,190

759,013

929,224

909,631

951,856

969,533

1,004,689

1,029,525

1,037,347

1,039,667

1,124,474

1,129,156

1,208,974

1,215,266

.11.11101MIMMAIMI11IMIMMUM

'Estimated by the formula Ui (A4.42/11/44,2)Ci, where Ui bioscience undergraduate enrollment in year i, A142 bioscience and

health professions baccalaureate degrees awarded in year 1 + 2, Bi+2 total baccalaureate degree, awarded in year i + 2, Ci total

undergraduate degree credit enrollment in year I. First professionals were excluded in this computation. See Appendix Fl for

supporting data.

b
From U.S. Office of Education (1959.77) except the figure for 1966, whichwas estimated by CHR.

c
Medical school enrollment figures from JAMA (1960-77, 1977 report). Dental school enrollment figures from the American Association

of Dental Schools.

Figures in 1960.71 were estimated by CHR. Figures in 1972-76 were from HFC (1973-7r.

tiourot for even lags in 1964.70 and 1972-76 from NSF (127547). Figure. for year: were estimated by CHR.
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App. r3 w4t,;,c,A Expenditures for Health - related R and D
(billions of &liars)

Year

Actual nollarsa Constant 1967 Dollars
b

Total. Federal
Private
Industry Other Total .Federal.

Private
Industry Other

1952 0.191 0.103 0.052 0.042

1953 0.2:% 0.107 0..,58 0.049
lecA 0.2.3e' 0.119 0.06i 0.057

1955 0.261 0..139 0.062 0.060

1956 C.32: 0.162 0.079 0.071

1957 0..170 0.229 0.126 0.085

1958 .3.A: 0.2-.., 0.170 0.094

1959 (.648 0.?1 0.190 0.107

].960 0.900 C.4.,44 0.253 0.199

1961 1-06 0.S74 0.312 0.200 1.328 0.695 0.378 0.242

1962 1.337 :.'t82 0.336 0.219 1.571 0.918 0.394 0.257

1963 1.545 .1.c%19 0.375 0.251 1..766 1.050 0.429 0.287

1964 1.710 1,049 0.400 0.261 1.904 1.168 0.445 0.291

1965 1.903 1.174 0.450 0.279 2.053 1.266 0.485 0.301

1966 :-124 1.316 0.510 0.298 2.215 1.372 0.5.".1 0.311

1967 2.35`.: 1.459 0.580 0.320 2.359 1.459 0.580 0.320

196r4 .)76 1.582 0.661 0.333 2.458 1.510 0.631 0.318

ltJ. 2.784 1.674 0.754 0.356 2.531 1.522 0.685 0.324

197':: 2.827 1.667 0.795 0.365 2.437 1.437 0.685 0.315

19'11 3.133 1.877 0.860 0.396 2.558 1.532 0.702 0.323

1974 3.478 2.147 0.925 0.406 2.673 1.650 0.711 0.312

1973 3.691 2.225 1.033 0.433 2.714 1.636 0-760 0.318

1974 4.415 2.754 1.187 0.474 3.064 1.911 0.624 0.329

1975 4.600 2.799 1.322 0.519 2.954 1.782 0.842 0.330

1)76
e

4.988 3.023 1.438 0.527 2.898 1.757 0.836 0.306

1977d 5.526 3.351 1.625 0.550 2.936 1.781 0.863 0.292

aFigures for 1952-62 were supplied by the Office of Resource Analysis, NIH.

rigures for 1963-77 were from NIH (1966-78, 1978 report).

bConiputed by using the price index developed by NSF (1972) for deflating academic

R and D. Sse Appendix F7.

c;Figures for 1976 include transition quarter funds.

Estimated.
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Total ass. and IOW Ms. ad am Wear&
Dm 18.110112. Dev. in Psych. Grants .

Idocatiesna and 800. lici./0 Itspanditureac
Tisca1
Tear Current $ 1967 4 arrant $ 1967 4 dzirent 4 1962 4

1936 22 53.0
1937 24 55.8
1928 25 59.2
1939 26 62.5
1940 27 64.3

1941 30 68.1
1942 34 69.7
1943 46 88.8
1944 58 110.1
1945 72 133.6

1946 97 148.7
1947 123 183.9
1948 159 220.5
1949 192 268.9
1950 225 312.1

1951 272 349.6
1952 318 400.0
1953 376 469.4
1954 431 535.4
1955 492 613.5

1956 566 695.3
1957 650 771.1
195$ 749 864.9
1959 864 989.7 13 16.8
1960 1.006 1,134.2 17 21.3

19(1 1,173 1,309.2 42 50.9
1962 1,374 1,516.6 54 63.5
1963 1.611 1,756.8 67 76.6
1964 1,904 2,049.5 89 99.1
1965 2,103 2,225.4 115 124.1 472.6 509.8

1966 2,345 2,412.6 131 136.6 528.6 551.2
1967 2,594 2,594.0 140 140.0 593.3 393.3
1968 2,868 2,752.4 127 121.2 620.2 591.8
1969 2,945 2,68:.1 151 137.3 621.2 564.7
1970 3,072 2,641.4 145 125.0 596.6 514.3

1971 3,216 2,651.3 185 151.0 671.7 548.3
1972 3,440 2,745.4 184 141.4 797.8 613.2
1973 3,757 2,822.7 160 177.6 811.6 596.8
1974 3,882 2,639.0 189 131.2 1,075.9 746.6
1975 4,380 2,717.1 166 105.7 1,119.1 712.3

1976 4,740(est.)2,780.1(est.)222 128.9 1,504.7 874.3

aData before 1953 were fra- U.S. Bureau of the Census (1975), Odd years were
obtained by interpolation. Data from 1953 from NSF (1977). These
include Federally Funded Research mid Development Centers administered
by individual universities and collegus and by university consortia.
Consumer price index (0.s. Bureau of the Census. 1974 and 1975) was used
to obtain 1967 $ 'Amounts.

b
From war (1960-77). Figures for 1960 and 1962 were msr estimates. R and
price index (M. 1972) was used to obtain 1967 S amounts. R and

price index for 1959 and 1960 were estimated at 77.5 and 80.0, respectively,
by CKR.

°basic data Crowell( (1966-78, 1978 report). Figures include yeneral
research support programa. R sad 0 price index was used to obtain 1967 $
mounts.
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All, VS Dststminints of Academic Employment for Behavioral Ph.D.'s

Enrollments
Estimated Ratio of Bahay.

Behavioral Academically

Total
Acadosicelly Employed Ph.D.'s

Behavioral Ratio of Employed to Total

Grad. and Estimated !dilated Total Behavioral Ph.D.'s (incl. Behavioral

Fiscal Undergrad. Behmioril Behavioralb Behavioral B.A.'s to
d

postdccs) Enrollment

YOU (8) Graduate Undergrad. B.A.'e Total B.A.'. (F) (F/S)

Behay. Science

R and D in Conti.:

and Univeroitiell

(thouser! 1967 $)

1960 169,193

1961 190,401

1962 220,541

1963 252,90

1964 299,509

1965 310,966

1966 373,103

1967 425,949

1d4 1968 488,820

-' 1969 557,328

IV 627,8361970

1971 677,508

1972 713,035

1973 700,271

1974 675,489

1975 707,565

1976 789,523

8,965 160,228 3,373 0.0199 29,303

10,562 179,839 16,527 0.0452 3,6'.2 0.0190 33,758

10,409 210,132 18,398 0.0481 3,E51 J.0175 38,773

11,873 241,032 20,862 0.0508 4,80 0.0192 45,093

13,915 285,594 25,376 0.0551 5,873 0.0196 51,857

15,339 295,627 28,820 0.0585 6,465 0.0208 56,528

17,563 358,810 33,728 0.0644 7,056 0.0;87 62,714

19,105 406,844 39,072 0.0695 8,186 0.0192 77,417

22,744 466,074 48,295 0.0758 9,315 3.0191 93,390

25,514

27 375

531,814

600,461

59,040

68,413

0.0804

0.0857

10,491

11,666

0.0188

0.0186

89,304

29,531 647,977 76,202 0.1901 13,055 0.0193 94,592

31,033 682,002 84,203 0,0942 14,443 0.0203 99,827

32,689 667,532 89,715 0.0964 15,259 0,0218 99,542

33,111 642,318 94,154 0.0987 17,451 0.0258 95,654

34,368 673,19' 80,877 0.0954 18,433 0.0261 94,533

35,385 754,138 83,521 0.0894 19,269 0.0244 83,000

"Estimated by MR. These include sociology, anthropology, nonclinical psychology.

b
Istimatad by the formula Ui (Ai+2/Bi+2)Ci, where Ui behavioral science undergraduate entollments in year i, Ai+2 behavioral sciences

baccalaureate degrees awarded in year i+2, Bi+2 total baccalaureate dogrel awarded in yea 1+2, oi total undergraduate enrollments

in year i (excluding first professionals). Be. Appendix Fl for supporting dtta.

c
figures prior ';ID 1975 wort iron U.S. Office of Education (1948-78, 1961-77 annual reports).

dais Appendix Fl for total B.A. degrees.

e
figures for 1960-71 were clawed by CHR. Figures for 1972-76 wore from NBC (197347).

f
Figures for wan years in 1964-70 and 1372 -76 from RS? (1975-77). Figures for other years were estimated by CHR.
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APP. f6 Mica! School Tull -tile Faculty,
Budgeted Full-time Faculty Vacancies, and Student Enrollments, 1961-77

Full-LLa Faculty Positions

GNIIM1 IMIII~.1111M..111Mno==dw

Filled Positions

=11===00.1

Student,

Budgeted Vacar.zies Enro llmets

Clin. Faculty

Rel,,tive to

Total Faculty

Other Relative toFiscal Clin. Basic Clin. Basic Red. Med. Total Med. Total
Year Total Depts. Sc. Dept.. Total Dept.. Sc. Depts. Total Student Equiv. Enroll, Stu. Enrolleent

41...mm.
1961 11,111 7,108 4,003 784 515 305 63,457 30,288 3,169 0.1120 0,2346 0.1751
1962 12,040 7,698 4,342 836 488 348 65,205 30,86 34,369 0.11b1 0.2496 n.1846
1963 13,681 8,965 4,716 826 476 350 66,864 31,491 35,373 0.1341 0.264E 0.2046

W 1964 14,468 9,632 4,836 915 514 401 69,929 32,001 37,928 0.1377 0.3009 0.2069
1.J 1965 15,514 10,381 4,133 955 579 376 72,932 32,428 40,504 0.1423 0.3201 0.2127

1966 17,149 11,489 5,660 1,115 672 443 76,170 32,835 43,335 0.1508 0.3499 0.2251
1961 19,296 13,292 6,004 1,374 854 520 79,625 33,423 46,202 0.1669 0.3977 0.2423
1968 22,163 15,435 6,728 1,585 1,015 570 86,082 34,538 51,544 0.1793 0.4469 0.2575
1969 23,014 16,627 7,098 1,691 1,112 579 91,046 35,833 55,213 0.1826 0,4640 0.2528
1970 24,706 17,183 1,523 1,634 1,093 541 92,678 37,669 55,009 0.1854 0.4562 0.2666

1971 26,504 18,451 8,053 1,490 982 508 98,012 40,487 57,525 0.1882 0.4557 0.2704
1972 29,469 20,902 8,567 1,737 1,241 496 109,984 43,650 66,334 0.1900 0.4788 0.2679
1973 33,550 24,047 9,503 1,846 1,271 575 118,587 47,546 71,041 0.2028 0.5058 0,2829
1974 31,172 23,643 9,529 2,092 1,492 601 119,568 49,808 69,760 0.1977 0.4747 0.2774
1975 36,336 26,280 10,056 2,173 1,564 609 142,238 53,143 89,095 0.1848 0.4945 0.255'

1976 39,33D 28,602 10,728 2,484 1,812 672 NA 56,244 NA NA 0,5085 HA
1977 41,394 30,207 11,187 2,455 1,822 633 NA 58,266 NA NA 0.5184 NA11.1MOPOI
MCI JANA (1960-77).

363



w:; t
Ie. 11 Medical School R and D Expenditures and Professional Fes Income, 1959-76

a
(thousands of dollars)

tl.

.....winImmm....1uomm1Mm

fiscal

Year

R and D in Medical Schools Professional

Fee Income

Price Index

(1967 g 100)Cu:rent Dollars 1967 Dollen

Total Federal Nonfed. Total Federal Nonfed. Current $ 1967 $ R and DO Consumers

:1959 113,706 74,128 39,577 113,706 95,649 51,067 10,635 13,723 77.5 87.3

`1960 136,076 93,349 42,728 136,C76 116,686 53,410 10,909 13,636 80.0 88,7

'1961 167,515 118,891 4,624 203,048 144,110 58,938 12,8:1 15,561 62.5 89.6

'1962 206,234 156,667 49,567 242,343 184,098 58,246 15,500 18,214 85.1 90.6

1963 264,418 206,705 57,713 302,192 236,234 65,958 16,681 19,064 87.5 91.7

1964 311,845 252,284 59,561 347,266 280,940 66.326 18,576 20,686 89.8 92.9

1965 342,901 280,562 62,338 369,904 302,656 6'0247 21,840 23,560 )2.7 94.5

1966 375,116 307,402 67,715 391,153 320,544 70,610 25,203 26,281 95.9 97.2

1967 420,232 344,480 75,751 420,232 344,480 75,751 30,248 30,248 100.0 100.0

1968 473,2'0 369,609 83,661 451,594 371,764 79,82) 48,05: 45,850 104.8 104.2

1969 489,314 395,814 93,500 444,831 359,831 85,000 65,304 59,367 110.0 109.8

1970 489/607 381,788 107,819 421,822 329,128 92,947 89,554 77,202 116.0 115.3

1971 480,979 366,006 114,973 '92,636 258,780 93,856 115,191 94,034 122.5 121.3

1972 550,859 440,420 110,439 423,412 338,524 84,888 142,041 109,178 130.1 125.3
1973 587,678 472,/72 114,906 432,116 347,626 84,490 158,607 116,623 136.0 133.1

1074 648,000 519,000 129,000 449,'37 345,808 87,888 200,921 139,432 144.1 147,7

1975 771,000 614,000 157,000 490,770 389,798 99,923 303,028 192,889 157.1 161.2

1976 823,000 656,000 167,000 478,211 381,174 97,037 397,000 2,0,680 172.1 170.5

4.1

a
From JAMA (1960-77).

b
Figures for 1959 and 1960 were estimated by CHR. Figures for 1961 -71 were from NSF (1972). Figures for 1972-13 were

were provided by Dr. Herbert Wooley of E--.

c
From U.S. Bureau of the Census (1974, 1975).



APP. F8 Estimated Clinical R and D in Medical Lchoolsa:

.

fiscal

Year
...

NIH Clinical
Medical Schools (thousand 1967 $) Weighted 5-yr.

Average of
Research as a Clinical
of Total Ectimated Clinical R and D R and D +

Research Clinical + Pri .:r;.onal Professional
Obligationb R and D Fe. ':.(tul. Per.: Income

2959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

7,970

1971

/972

1973

/974

1975

1976

9.0

9.5

13,205

16,159

26,91

29,795

INPI.1=11M

10.0 20,:ei 35,866 30,59b
12.0 29,0F1 47,295 37,206
13.5 40,796 59,860 47,579
15.0 52,090 72,776 59,948
16.5 61,034 84,594 72,501

18.0 70,408 96,689 84,663
20.0 84,046 114,294 98,066
22.5 101,609 147,459 118,184
25.0 111,208 170,575 144,947
20.0 118,181 195,383 170,998

30.0 117,791 211,825 193,291
32.0 135,492 244,670 215,925
34.0 146,920 263,543 241,177
34.0 152,894 292,326 266,020
39.0 191,400 384,289 308,121

37.0 176,938 421,964 368,182

!Prom Appendix F7 and Appendi: H.

Nstimates for 1969-75 were derived from data supplied bl John James, Division of
01esearch Grants, NIH. Other years were estimated by CHR.
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APP. G1.1 CURRENT .crTnmr 19161 EMPLYMENT STATUS -- ACADEMIC

ALL POIS PERCENT CUIWN1LY IN

SURVEY EST POST F -T

PND RICOMARt.88808T/SFX OSP TC741. DOC mit mi.

TOTAL fENAR108111. SCIENCES 2257 4113 1.9 07.3 1.7

umeoPcoGY 784 1087 2.0 Oil 4.9

stounm L %emu 4" I's 1.7 94.9 1.4

CqtYL144L L SOCIAL 215 R!3 2.1 91.0 S.8

OTHER 25 ao 110.0

PSYCHOLOGY 1459 to0 5.8 00.4 3.9

COOAITIVE 51 298 70 81.9 8.4

HUMAN OM t OEPONTOL 31 895 3.7 '7.1 4.7

WPM LEARNING t PERFORM Q7 364 2.7 94.0 3.1

MfUlrbEHAVIORALSCIEWS 64 207 15.5 83.6 1.e.

PERCFPTUAL L SENSORY 58 213 3.f 49.2 5.2

PERSCNALITY E FOIRMNTL 34 163 95.7 4.1

PNYSICL t CNFARATIVE 145 449 2C.3 75.0 4.7

PSYCHOLINGUISTICS 33 104 6.7 85.6 7.1

PSYCHOPHYSICS L - METRICS 49 175 5.6 Q4.4

SOCIAL 102 1034 1.9 95.0 3.1

0114E8 226 840 4.9 93.0 2.1

SOCIOLOGY 27A I443 .3 97.0 2.5

COMPLEX ORGANIC t PROF 49 316 94.1 .9

CPIMICI.CGYEOEVIANT OEN 4.3 222 1.8 96.4 1.4

DEN1GFe8HY 25 118 .8 MR 9.3

MEDIC1L 50 718 98.6 1.4

OTHER 112 769 .4 960 2.7

OTHER PENAR104AL SCIENCES 24? 111 2.7 93.2 4.1

COMMUNICATIONS SCIENCES 107 MO 1.3 91.0 4.9

ETHOLOGY t semernocy 15 171 5.R 92.6 1.7

OTHF8 1C1 780 2.9 .92.9 4.1

FY 1971 8110°S 181 1570 1.1 95.0 1.5

FT 1972 840'S 380 16'3 .8 94.9 4.5

FY 197/ 'moos 349 1456 1.0 94.1 3.9

FY 1914 PNIPS 43Z) 17P9 5.2 q1.0 3.8

FY 1915 PHD'S 695 1791 0.7 87.6 7.7

NIH/ADAMMR/144A PRFOOCS 999 207 t.0 qe.4 3.7

OTHER PEHAY1ORAL 4NTIS 1372 5124 1.1 93.0 '.9

HALF 1548 9680 ?se 95.6 1.4

'.FEMALE '19 2459 '.7 84.7 9.1

:APOIBICEI DC, Survey "1 Biomedical and Behavioral ccientists,
Dethington. D.C., 1976.



APP. G1.2 CUMIN 1 10t7011ER 19161 EMPLOYMENT STATUS--NONACADEMIC

ALL PHD'S PERCENT CURRENTLY IN

SURVEY EST POST F...1 114

PHD FIELD /YEAR /SUPPORT /SEX RESP TOTAL OOf ENPL EMPL

TOTAL BEHAVIORAL SCIENCES 675 2448 3.1 90.8 6.2

ANTHROPOLOGY 44 168 2.4 83.9 13.7

BIOLOGICAL g MEDICAL 3 13 100.0

CULTURAL & SOCIAL 30 108 3.7 80.6 15.7

OTHER 11 47 87.2 12,8

PSYCHOLOGY 479 1652 3.6 91.0 5.4

COGNITIVE 32 124 92.7 7.3

HUMAN ONEI. 4ERONTOL 89 271. 6.7 85.6 7.1

HUMAN t PERFORM 37 157 3.8 93.0 142

NEUROBEHAVICRAL SCIENCES 22 87 13.8 70./ 16.1

PERCEPTUAL £ SENSORY 11 33 100.0

PERSONALITY & EXPERMN7L 12 63 100.0

PNYSIOL t COMPARATIVE 51 138 6.5 87.0 6.5

PSYCHOUNGUISTIC! 5 12 91.7 8.3

PSYCHOPHYSICS & -METRICS 29 SO 2.0 90.0

SOCIAL 107 354 .6 96.3 3.1

OTHER 84 364 3.0 91.8 5.2

SOCIOLOGY UO 451 2.T 91.1 6.2

COR9L01 ORGANI2 t P11'1 22 152 86.8 13.2

CRIS1NruOGY&OIVIANT 6EM 8 23 100.0

0EN07-it.,H1 14 72 16.7 77.8 5.(

MEDIC L. 13 49 95.9 4.1

OTHER 23 155 98.7 1.3

OTHER IEHAVIORAL SCIENCES 72 227 .9 93.0 6.2

UMMUNICATIONS SCIENCE& 32 19 94.9 5.1

ETHOL0G A SOC10810LCO 8 37 75.7 24.3

OTHER 32 9L 2.2 97.8

FY 1971 PNWS 96 411 4.4 85.9 9.7

FY 1972 PHO'S 93 381 4.5 92.1 3.'

FY 1973 PM'S 121 138 MI 1.9

FY 1974 PHOIS 144 599 2.5 86.3 11.2

FY 1475 PHI'S 221 569 4.7 91.0 4.2

NIN/110ANNAIHRA PREDOCS 213 581 3.6 85.2 11.2

OTHER BEHAVIORAL PHO'f 462 1917 2.9 .2.4 4.6

HALE 503 1930 3.9 92.7 3.1

FEMALE 172 568 1.6 84.0 14.3

WORM MAC, Surfty of Biomedical and Behavioral Scientists,
Washington, r 1976.



APP. PA SECTOR OF ENKIYAFNI - -ACADEMIC

4110 litOrtivsuppoilmEx

ltrAt 1161111100At SCIENCES

Or:BIOLOGICAL t MEDICAL

CULTUMAI I SOCIAL

pt.

ASYCNOlOGY

1:):10UNAN OfVft I clamant

INI.IN LEARNING C KAHAN

(001URPRANAVI071AL nIENCES

SENSORY

.(fsfRiOKAL)TY t EXPLAiNTL
.

t CLAPARATIVE

1S9CMOLINGUISEC5
'-119CMOPM9SICS L -METRICS

.t:0711111

I$OCIOLOM.

COOLER MOAN!? t PPOF
;COININOIOGYC0EY16N1 SIN

;.0S11068ftiI
hirtiC4L

OINFO

i4110 AENAVIC1.AL SCIENCES

CCIMMUNrATIONS SCIENCES
flauGY t SOC108101C0
OTHER

:119 1911 PHIS

.1, 1112 ANDS

9 1913 DRIPS
19 1914 PHOS

ft' 1975 PNOS

IN/A0AMMA/MOA PRICKS
lrrato IfNAVIUMAL AMP'S

;MALE

'EWE

Alt (Porto

SURVEY rsr

REP TOTAL

PERCENT MOOD UR UN P0SYDuClukaL

9efOUCA11(*NA1. INSTITUTIONS. 41G11V114#{limi seleA1s1CiSeaes 1101110; tr(110941
UNIV/ M10 PIKE n7Nro FRC d7HEP dflr 01HTP IleA14/ r7hfil

TOTAL CP11 SCHL SChL FOUL !UAL fnyT rny1 TUAL 1MPL MUSK 11.74 (1 h!(. TVI/E

247 9110 100.0 110.5 A 1 2.1 ki

788 108T 106.1 87.3 4.8 1.9 6.'
48 ITS 100.0 70.9 70.1 4.h id
213 813 100.0 '11.1 2.1 Id 5.3
25 49 100.0 03.8 4.,1 12.1

1459 4690 100.0 76.4 9.6 7.9 11.0
81 ?'8 100.0 87st A.' /.3 1.4
110 893 100.0 270 7./ 3.1 13.3
97 364 100.0 61.1 6.) 1.4 11.3
84 701 1000 41.5 48.13 8.' 1.0
59 211 100.0 15.1 1'.0 4.2 12.,
34 161 MO 7%5 11.5 2.3 5.5
185 448 100.0 70.1 20.5 3.1 6.0

33 194 100.0 86.4 1.4 0,6
49 124 100.0 AKA 9,7 1.6 1.7

302 1034 100.0 9P.3 4.4 I.? 1.6
226 640 100.0 72.0 7.0 .7 20.2

278 1643 100.0 81.9 4.4 4.1 1.6
48 316 vim 91.P 1.3 6.0
43 222 100.0 89.2

70:;

23 118 100.0 /4.7 5.9 16.3
30 218 100.0 61.0 71.1 15.6 2.1
112 169 100.0 94.P 2.9 2.1

242 710 100.0 00.0 14.7 ?.5 6.P
107 309 101.0 MI 0.4 2.6 11.0
35 121 100.0 01.4 1.1 5.9
101 280 100.0 76.4 16.1 1.6 3.9

381 1570 100.0 82.9 8.1 7.7 6.7
389 1603 101.0 81.7 8.7 1.6 9.1
389 1436 100.0 Alr.2 7.4 4,3 A.r
430 1708 100.0 77.5 8.6 4.0 9.9
645 1701 100.0 80.8 8.7 2.3 8.9

193 74(7 1(1.0 7".7 11.1 4.0 5.?
13? 3778 100.0 ONO 6,0 2.5 9.8

1549 5680 1C1.4 81.1 7.7 1.6 7.8
719 2490 100.0 74.9 9.7 3.9 10.11

lac, Survey of Bioatiical and Behavioral
Scientists, Waelington, D. C., 1976.
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APP. 82.2 SECTOR OF EMPLOYMENT s 4NONACADEMIC

FIELD /YEAR /SUPPORT /SEX

ALI EMPLOYED

SUliVEY EST

AESP WA'

PERCENT EMOTED OA ON FOSIDOCIOAAL APPOINTMENTS IN

"EDUCATIONAL INSTI1UTION" 444GUERNMENTO. 441$8USINESS4444 440TME1 SECTORS"

UAW MED PROF OTHER FEDL OTHER SELF OTHER .140SP/ OTHER

TOTAL COLL SCNL SCHL EOM TOTAL GOVT GOVT TOTAL ENFL NSA TOTAL CLNICTYPE

1: 8[1169100AL SCIENCES 661 2491i 37.6 21.6 16.0 21.6 12.6 15.1 34.8 12.1 2119

ANT)466.* :i" 38 168 40.1 19.7 20.4 21.1 15.0 6.1 384 11.6 27.2

wit: 4. MEDICAL 3 13 30.8 30.8 69.2 46.2 23.1

C1111' mut 24 130 21.6 18.4 '9.2 21.6 17.2 10.3 44.1 5.7 39.1

01H9 11 47 6640 27.7 38.3 14.9 14.9 19.1 12.1 6.4.

PSYCHOLOC' 474 1652 31.4 20.0 17.6 27.5 11.1 16,5 3411 13.7 20,4

C66141! 32 124 26.6 16.1 10.5 39.5 11.3 28.2 33.9 20.2 13.1

HUMAN ', .,°. A 88 270 19.6 7,1 22.5 10,4 15.4 3.0 52.1 22.5 29.6

10160 1 ' elt," ,k' 4 !'"',: 311 37 157 !4.6 31,8 22.9 21.0 9,6 11.5 24.2 12.7 U.S

NEOPOti-0.1C I t-CIfiS 21 87 40.3 20.2 20.2 10.7 7.1 3.6 48.8 19.0 29.0

FEACEY ". I OS. iY 11 33 30.3 30.3 63.6 9,1 54.5 6.1 6.1

PEAS ;.4. ;i; L !XPEPANIL 12 63 57.1 17.5 394 4.6 4.8 30.1 20.6 17.5

PHTSInt : :CIIPAP4IIVE 51 138 53.6 37.0 16.7 16.8 21.0 5.8 19.6 11.6 4.0

(4 PSYCNU:41101STILI 5 12 '0.0 25.0 25.0 41.7 16.7 25.0 1.3 8.3

PO PSYCHOOFYSICS i .'4!'1111... 24 50 36.0 20,0 8.0 30.0 4.0 26.0 34.0 34.0

Id RCM 134 354 35.9 21.0 14.9 33.2 13.7 19.5 30.9 10.5 26.4

OTHER 3? 364 35,1 19.9 15.2 31.7 La 25.8 33.1 10.1 23.0

SOCI0LC6V 77 451 33.7 20.3 13.4 307 14.4 16.3 35.6 6.1 294

COMPLEX 015011 I. 7r1IF 22 152 4.9 2.0 3.9 55.3 22.4 32.9 38,8 11.2 27.6

C4N131LOGIO24041 WI 8 23 56.5 30.4 26.1 17.4 17.4 26.1 26.1

OCWAPHY 13 72 714 64.5 6.5 14.5 4.8 9.7 14.3 14.5

MEDICAL 13 49 51.2 42.9 16.3 4.1 4.1 36.7 4.1 32.7

OTHER 21 155 31.6 10.9 23.9 22.5 15.9 6.5 42.8 5... 37.7

OTHER RAMAP1tAk SCIENCES 72 221 37,9 30.8 7.0 26.9 16.5 8.4 15.2 19.8 15.4

CCINUNICATIONS SCIENCES 32 99 18.4 29.3 10.1 25.3 19.2 6.1 35.4 16.3 ,

ETHOLOGY I SOCIOBIOLOGY 8 37 37.6 37.8 48.6 27.0 21.6 13.5 1 2

OTHER 32 91 36.3 29.T 6.6 19.8 14.3 5.5 44.0 10.7 25.3

F9 MI PHO'S 92 411 42.9 20.6 22.3 27.3 15.5 11.8 29.0 14.5 15.3

Fl 1912 PrO15 91 381 460 30.9 16.0 24.9 14.6 10.3 28.2 7.6 20.6

Fl 1973 OND'S 119 536 29.4 16.7 10.7 30.5 13.7 16.6 40.1 12.0 28.1

FY 1974 MPS 141 591 38.5 21.5 17.0 28.1 12.0 16.1 33.3 13.4 20.0

FY 1915 PHD'S 218 569 34,5 18.9 15.6 26.4 8.6 17.8 39.1 :5.3 23.9

11111/11064WHAS'POEVCS 208 SRI 36.8 22.3 14.5 23.4 15.5 7.9 39.6 17.0 22.'

OTMEA IEHAVIORIL 453 1917 31.9 21.3 16.5 26.9 11.7 17.2 33.2 11.6 21.;

492 1930 39.0 24.1 14.9 29.9 12.4 17.5 31.0 12.2 18.8

/14i:A 169 460 32.9 13.1 19.7 19.9 13.1 6.8 47.2 14.9 :2.3

SOUDCB4 IBC, Sum/ of kW 1:al and Behavioral Scientilti,

rathington, D.C., 1976.
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APP. C1.1 TIME SPENT ON RESEARCH ANC OTHER wr.R ACI1v1111S--ArAnEmIC

PEACEAT OF TIME SPENT IN

ALL E.MPOYE0

ODIN) PH ENT WITH
SURVEY 1S1 m017/ CON PROF 6714111

PNO FIELD/YEAO/SUPPEIT/SF1 RESP TOTAL PAD TEACH WIN SULT WV ACTIVITY INCIPRIFSFIA7CH

i TOTAL BEHAVIORAL SCIENCES 2261 1110 29.3 48.7 11.7 1.4 4.4 1.7 4h .6

- ANTHROPOLOGY 286 1087 29.6 54.1 10.4 2.4 1.8 1.6 94.1
110LOGICAL A MEDICAL 48 115 33.8 53.9 5.4 3.2 2.1 1.5

CULTURAL t SOCIAL 211 413 28.3 55.1 10.9 2.3 1.7 Li
32.2 46.7 15.1 2.0 2.4 1.6 016.0OTHER 25 99

PSYCHOLOGY 1458 4690 30.8 45.9 11.5 4.8 5.1 1.9 116.11

COGNITIVE 41 244 39.4 43.6 11.0 2.6 2.6 0.9 91.7
HUMAN AVEL t GEPONTOL 110 A99 26.4 47.9 12.6 4.6 5.5 3.1 46.6
HUMAN 'EARNING t PERFORM 97 164 21.3 45.6 15.7 7.6 8.2 1.5 71.6
IMUMCIcHAVIORAL SCIENCES 84 201 55.4 28.8 9.3 3.6 2.5 0.4 47.6
PERCEPTUAL A SENSORY 54 213 32.2 50.9 8.6 2.1 4.5 1.7

PERSONALITY t EXPERIONTL 34 163 28.2 45.3 9.6 7.7 8.7 0.5
01.1

4.1

PHYSIOL t COMPARATIVE 185 448 45.5 43.3 7.5 1.1 1.5 1.0 4%4
PSYCMOLINGUISTICS 33 104 36.8 44.0 11.4 1.4 3.3 3.1 05.2
PSYCHOPHYSICS t - METRICS 49 124 26.6 55.8 9.0 4.7 2.3 1.5 44.7
SOCIAL 302 1034 28.7 48.9 11.5 4.0 4.0 2.9 MR
OTHER 226 840 25.0 44.5 13.1 8.3 8.0 1.1 1I.1

, SOCIOLOGY 716 1G43 27.4 53.3 12.2 3.6 2.7 0.7 94.2
COMA ORGAN!? t PROF 4A 116 24.7 55.6 12.4 4.1 2.1 1.1 qi.q
CUMINOLOGYIDEVIANT dEm 42 22? 31.5 41.9 11.0 3.4 4.0 1.3 96.1
DEMOGRAPHY 25 118 27.2 46.4 12.6 5.6 7.3 0.8 ii0.1

MEDICAL 50 218 a.6 50.6 16.2 3.1 2.5 1.0 91.1
OTHER 111 169 27.7 55.5 11.3 3.2 1.9 0.3 95.:

DTM1R BEHAVIORAL SCIENCES 241 110 23.6 48.3 13.7 3.9 8.1 2.3
COMMUNICATIONS SCIENCE! 107 109 21.7 45.5 14.4 5.3 11.1 1.9

48.3

Aya
ETHOLOGY t SOCIOBIOLOGY 35 121 32.0 56.8 6.9 1.8 2.0 0.4 41.9
OTHER 99 240 22.0 47.6 16.0 3.1 7.5 3.6 P4.0

FY 1971 PNO'S 181 1510 27.3 41.0 14.2 4.7 4.6 1.1 9.:.9

FY 1912 PHD'S 371 16ms 27:6 48.6 13.5 4.0 3.9 2.4 117.6

FY 1973 PHD'S 389 1456 28.2 47.8 13.5 4.2 4.4 1.9 AA 9
FY 1974 PHD'S 410 1704 31.P 49.1 9.1 4.5 4. 1.2 03.6
FY 1975 PMD°S 644 1741 31.1 49.8 9.0 3.4 5.: 1.8 FLA

NIHJADAMMA/M4A 14E00[3 1193 240? 35.9 45.3 10.8 3.3 3.6 1.2 41.4
DINER REHAv10AAL mines 1164 S1 ?8 26.6 50.1 12.1 4.5 4.8 1.9 N7.1°

MALE 1340 3640 29.2 49.2 11.1 4.7 4.3 1.1 I a
FEMALE Tis 2450 29.5 47.5 11.6 3.7 4.8 2.9 PS,P

WUXI: MAC, Survey of biomedical and ?ahavioral Scientist', Washington, D.C., lf,16.



AP!. 63.2 TIME SPENT ON RESEARCH AND OMR ICU ACTIVITIES-NONACADEMIC

PHO FIELD/YEAR/SUPPORT/SEX

ALL EMPLOYED

SURVEY EST

RESP T.ITAL

PERCENT OF TIME SPENT IN

OTHER

HINT/ CON PROF OTHER

R&D TEACH Arm SULT SERV ACTIVITY

PERCENT WITH
SCME T1142

IN RESEARCH

TOTAL BEHAVIORAL SCIENCES 636 2498 31.4 5.3 22.9 16.8 21.1 2. 74.9

ANTHROPOLOGY 35 168 46.1 2.7 28.7 9.5 8.8 4.3 89.2

810LOCW.AL C MEDICAL 3 13 44.0 b.0 20.0 0.0 30.0 0.0 100.0

CULTURAL C SOCIAL 21 108 65.8 0.3 7.8 13.8 2.1 10.3 97.5
OTHER 11 47 29.1 4.1 49.1 7.7 10.0 C.0 72.3

'/:YCHOLOGY 458 1652 29.0 5.8 23.0 17.1 22.6 2.5 71.5

COGYITIVE 30 124 24.6 4.2 15.4 28.6 21.9 5.2 58.3

YUMAN BEVEL & GERONTOL 85 270 13.1 8.2 17.9 14.2 43.5 3.0 69.7
HUMAN LEARNING I PERFORM 37 157 33.9 6.4 23.1 10.9 25.7 0.0 74.5

NEUROBEHAVIORAL SCIENCES 21 87 40.2 1.9 14.6 8.1 28.9 6.2 54.8

PERCEPTUAL C SENSORY 10 33 75.4 0.5 10.4 7.9 1.9 0.0 100.0

PERSONALITY C EXPERMNTL 12 63 14.1 7.3 41.6 14.4 22.6 0.0 69.8

PHYSIOL C COMPARATIVE 48 138 38.3 3.3 29.6 12.5 13.0 3.3 65.6

PSYCHOLINGUISTICS 4 12 69.0 9.0 9.0 5.0 8.0 0.0 90.0

PSYCHOPHYSICS C -NETA1CS 29 50 47.9 2.1 34.1 1:1.2 1.5 1.2 82.0

SOCIAL 101 354 26.7 7.6 24.6 18.1 20.9 2.2 71.6
OTHER 81 364 29..1 5.0 23.4 23.4 16.5 2.6 77.7

SOCIOLOGY 75 451 40.3 4.4 19.8 21.9 10.9 2.6 83.2

COMPLEX OR08812 I PROP 21 152 36.6 5.1 20.9 33.9 3.1 0.4 87.8

CRIMINDLOGYLOEVIANT BEH 23 28.6 4.3 23.6 12.9 5.0 25.7 80.0
DEMOGRAPHY 13 72 59.0 4.6 18.0 14.6 1.9 1.9 90.3

MEDICAL 49 49.4 5.1 19.7 10.0 12.1 3.6 81.6
OTHER 21 155 31.9 3.0 19.1 17.7 26.7 1.6 76.1

OTHER BEHAVIORAL SCIENCES 68 227 25.6 5.4 24.1 9.7 34.0 1.1 70.3

C048UNICATIONS SCIENCES 31 99 19.5 5.6 29.4 8.6 36.8 0.0 75.3

ETHOLOGY C SOCIOBIOLOGY 7 37 61.4 0.0 5.4 31.8 1.4 0.0 66.7

OTHER, 30 91 21.7 7.0 23.1 3.5 41.4 3.2 65.9

FY 1911 PI O' 90 411 26.3 5.4 20.6 14.6 29.9 3.1 76.0

FY 1972 PHD'S 82 381 26.2 ;.7 31.3 11.9 23.5 1.4 72.5

FY 1973.PHO'S 118 538 32.4 6.4 25.7 18.6 15.9 1.0 72.4

FY I974PHD'S 136 599 36.6 4.9 19.0 18.6 18.0 2.8 74.7

FY 1975 PHD'S 210 569 32.4 4.6 20.7 18.0 20.6 3.6 76.6

NIH/ADAAHA/HRA PREDOCS 193 581 35.2 5.3 18.9 14.0 22.8 3.6 76.7

OTHER BEHAVIORAL, PHOIS 443 1917 30.3 5.3 23.9 17.5 20.7 2.2 73.9

MALE 473 1930 33.2 4.8 24.5 17.1 18.2 2.1 76.8

4EMALE 163 568 24.3 7.4 16.! 15.4 32.5 3.9 67.0

11.11=1 NRC, Survey of Biomedical and Behavioral Ocientists,
Alshington D.C., 1976.



APP. G44 ORIENTATION, HEALTHRELATEDNESS. AND SUPPORT/SPONSORSHIP 0; RESEARU4CADEH1C

+01

IFSEAACNE9i

'MO' EST

mole INGAn10 1,1 PEIEWIN Cs1MACIE0171:6 At

000PIEN:F1s4 414101167(n 70 &femme,

CtINIr 11A 1N11R 401

4WIIPPC0T

RAN 7.1761

!NO FIELD /YEAR /SUPPORT /SEX 4S0 TOTAL ALLY 01PE0 rCILY FCTLY AT ALL I'M cm.

*AL BEHAVIORAL SCIENCES 2030 7240 16.7 63.1 1.1 47.0 19.7 0.4 12.'

alTHOOPOLOGY 269 1017 15.1 84.9 1 49.4 24.1 fq., 11.1
110LOGICAL t Flom 47 177 15.1 84.7 !,).3 51.A 10.1 41.8 10.7

ti,CUITURAL t SOCIAL 194 75e 16.' 41.5 73.1 51.3 75.9 71.h 7s.7

,;:OlitEm 24 015 4.1 95.' 15.4 26.4 CC.) 41,11 46.'
(,

SSMCNOLOGy 1248. 40671 42.6 57.4 15.0 44.5 15.4 6',.0 1S.1
t.:CC4211111VE 74 769 31.1 66.9 17.1 57.1 7c.I'. 0 '.7 12.n
!llONAM MIL t GIRONTOt 276 775

644.30 3572.72

MR 49.5 MO 64.3 14.7
','1IUBAN LEARNING i PERFORM 10 268 16.7 46.4 16.9 47.7 37.1
01,1)00111HAVIORAL SCIENCES Al 202 34.7 65.1 69.6 29.4 1.1 11.5 #4.5
0,10CFPNAL I SENSORY 51 194 35.1 64.7 14.1 51.4 14.4 11.4 20.7
;:q;PERSONAL1TY I EXPERoN7L 30 139 66.7 33.3 43.4 0.2 1:,4 74.2 74.4

PNVSIOL t CCAPAPATIVE 167 405 15.3 114.8 44.0 51.4 5.4 42.1 5'.7
' MC/MI.11CW ST I CS 31 99 41.6 54.4 21.4 64.5 15.1 44.7 :11.3

ISYCHOPWSICS I -METRICS 45 105 39.8 H0.7. 27.1 15.9 14.4

674:";LSOCIAL 276 929 35.1 64.3 13.1 57.0 19.9 7511.10AMP 185 683 171.0 r..1 11.2 44.8 210 71.9 70.1

SOCIOLOGY 260 1530 24.3 70.7 28.8 41.4 77.2 72.7 77.1
'''COMPLIX ORGAN!: I PROF

..: COIMINOttcyt0fv1ANY BEN

45 303

40 2r,

1040 70.0

30.1 0.9
76.3 41.6 P.O3.4
17.1 44.2 14.4

.i 19.5

61.0 17.1

OINOGNORY 22 104 100.0 34.8 46.7 10.5 47.4 4).6
NEOICAL 471 211 43.4 56.6 66.7 29.0 4.3 01.4 10.6

',...1"NER 105 715 171.7 81.71 2'1.1 45.2 It.A 150 24.0

OMR BEHAVIORAL SCIENCES 213 675 64.7 15.1 40.4 41.1 17.9 71.4 74.6
':.CONOWNICATIONS SCI'NCES 14 771 03.2 MS 47.; 18.7 14.0 11.5 74.4

17N060CY t SMIOSIoLcGy 31 1171 1.8 98.2 /03 47.1 42.0 f1.3 10.7
:'1)T1,11 ih 236 75.6 24.4 49.4 41.1 9.3 16.4 /1.6

FT 1971 MPS 141 1402 40.1 49.9 15.7 44.0 70.1 47.0 17.1
PT 1972 PIMPS 315 13'8 36.4 01.6 10.3 49.3 71.4 64.7 10.1
PT 1973 MO'S 347 1265 17.6 62.4 34.8 48.2 17.0 65.1 340
FT 1974 MO'S 392 1594 37.5 62.4 16.0 45.1 19.9 444 17.0
FT 1975 MIPS 61! 1585 17.6 67.4 37.0 471.3 71.6 67.9 37.1

SIN/A0tINA/NO6 PRELIMS R3I 2239 36.3 63.7 19.4 50.3 0.3 59.2 40.1
OTNIER UHAVICIPAL PRO'S 1199 501C 36.0 63.1 31.5 45.4 74.1 71.7 7n.;

Mill 1419 5169 34.1 65.9 30.5 44.1 21.4 69.0 10.2
Plaill 6'1 2040 43.4 56.6 40.5 44.1 15.4 42.3 37.5

MOOOCII NOC, Survey of Biomedical and Behavior? Scientists, Washington, D.C., 1^76,
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APP. 64.2 ORIENTATION, HEALTH4ELATEDN135. ANO SUPPORT/SPONSORSHIP OF

''AISERACWNONACADEMIC

PEA ENT ENGAGED IN RESEARCH CHARACTERIZED AS

OHO FIELD /YEAR /SUPPORT /SEX

RESEARCHERS

SURVEY EST

RESP TOTAL

WRIENTED
CLINIC

ALLY OTHER

*KELM 10 HEALTH,
DIR INOIR NOT

ECTLY ECM Al ALL

MSUPPORTED OR SPONSORED BY$64

NON TOTAL OTHER

FEOL FEDL NTH ADAHHA HRA FEM.

,EOTAL SEHAVIOAL SCIENCES 473 1750 44.2 55.8 38.6 39.8 21.5 38.1 61.9 7.1 11.0 2.8 474

10MROPOtOGY 31 124 42.1 57.9 31.4 11.4 57.. 23.7 76.3 3.1 9.3 73.2

1' 110LOGICAL C MEDICAL 3 13 100.0 130.0 4562 53.8 23.1 30.8 53.1

.';'CULTURAL i SOCIAL 20 77 50.7 49.3 27.7 18.5 53.8 .25.4 74.6 8.5 69.5

''''',. OTHER
8 34 100.0 7.4 92.6 8.0 92.0 92.0

PSYCHOLOGY 332 1132 46.9 53.1 40.0 39.9 20.1 39.9 60.1 7.5 12.0 1.0 46.3

COGNITIVE 20 67 44.8 55.2 31.3 10.4 58.2 30.2 69.8 7.9 14.1 47.6

MAN mu I GERONTOL 56 182 66.1 33.9 58.6 30.5 10.9 71.6 28.4 ,.7 11.2 1..' 16.0

HUMAN LEARNING C PERFORM 26 117 41.3 58.7 23.5 45,9 30.6 5.9 94.1 10.8 86.3

NEUROBEHAVIORAL SCIENCES 14 46 35.0 65.0 70.0 30.0 30.0 70.0 MO 15.0 65.0

PERCEPTUAL C SENSORY 10 30 33.3 66.7 13.3 63.3 23.3 46.7 53.3 53.3

PERSONALITY C EXPERHNTL 9 44 40.0 5C.0 45.5 50.0 4.5 .12.9 era 12.9 9.7 83.9

PHYSIOL t CCMPARATIVE 33 84 44.0 56.0 50.0 44.0 6.0 26.2 73.8 31.0 19.0 7901.

PSYCJOLINGUISTICS 3 9 33.3 66.7 100.0 100.0 50.0 50.0

PSYCHOPHYSICS C -METRICS 26 41 29.3 70.7 10.0 35.0 55.0 30.8 69.2 12.8 5.1 5.1 59.0

SOCIAL 74 237 1.3 41.7 50.5 30.3 19.3 42.7 57.3 2 7 13.9 /.4 460

OTHER 61 275 34.4 65.6 27.4 54.1 18.5 43.4 56.6 3.6 12.0 Oa

SOCIOLO4Y 63 347 28.1 71.9 32.4 52.5 15.0 1:.5 67.5 5.0 12.1 10.5 48.0

COMPLEX ORvANIZ C PROF 18 130 21.4 78.6 31.5 60.0 8.5 49.2 50.8 104 16.9 32.3

CRIMINOLOGitOLVIANT 11EH 6 16 50.0 50.0 14.3 $42.9 42.1, 14.3 85.7 35.7 65.7

DEMOGRAPHY 12 56 19.2 80.8 26.9 44.2 28.8 13.5 86.5 7.7 3.8 19.2 014

MEDICAL 10 40 52.5 47.5 90.0 13.0 37.5 62.5 15.0 15.0 5.0 37.5

OTHER 17 105 26.1 71.8 16.5 65.0 18.4 19.5 80.5 6.9 14.9 62.1

OTHER BEHAVIORAL SCIENCES 47 147 64.7 35.3 48.6 30.3 21.1 48.1 51.9 12.0 1.5 41.4

;'.COMMUNICATIONS SCMCES 23 73 78.3 21.7 56.5 27.5 15.9 43.5 56.5 16.1 44.1

.
ETHOLOGY C SOCIOBIOLOGY 5 18 16.7 83.3 66.7 33.3 44.4 55.6 33.3 22.2

OTHER 19 56 58.2 41.8 54.5 21.8 23.6 54.7 45.3 !.8 41.5

P7 1971 PHD'S 72 297 60.2 39.1 50.0 37.4 12.6 42.6 57.4 8.4 10.4 4.8 39.1

'PY 1972 PHD'S 56 248 36.1 63.9 34.0 41.2 74.8 18.7 81.3 7.6 22.7 4.9 61.5

fr 1973 MO'S 86 372 ILI 58.9 42.0 44.1 13.9 38.5 61.5 7.1 8.5 4.' 47.1

Pt 1974 PHD'S 101 420 43.4 56.6 29.9 39.3 30.7 44.5 55.5 5.7 4.9 .3 414

Pt 079 PHD'S 158 413 41.8 58.2 39.2 37.1 23.7 40.0 60.0 W. 12.8 1.3 46.4

DiNiADAMHA/HRA PREDOCS 151 399 47.0 53.0 45.7 33.3 20.9 31.5 68.2 13.9 16.8 5.5 45.1p

'OTHER BEHAVIORAL PHD'S 322 1351 43.3 5.47 36.5 41.8 21.7 404 60.0 5.0 9.1 2.6 49.3.

, .

.1161.1 366 1.81 42.4 57.6 36.4 3e 0 24.6 35.7 64.3 6.6 10.4 3.0 90.6

!INALE 107 363 51.4 48.6 47.7 43.2 9.1 48.8 51.2 9.2 12.0 1.7 MS

'MOW NRC, ,survey of Biomedical and Behavioral Scientists,

D.C., 1976.



Ape, G3.1 INNPP/ANCF OF WCTORATB AS 01,99.11; frIF ATTAININC PersrNt
POSITION- -ACADEMIC

PHD FIFLO/YEAR/SUPP[P7/51X

FMPIUYF4.

SURVEY EST

RFSP 'MAL

PIPCFN1 PHU EDNSIIFP ITcolt

ESSEN HELP NOT mum
T1At EUt NEEPPI TAIN

TrT41 PFHAVICfAl SCIENCES 2145 MR P6.4 t1.5 2.7 .4

Antimamocy 265 101? 09.0 9,A .3 .1
nIntAdcm. C IFOICAL 43 146 90.7 6.? 3.1
CULTURAL t SOCIAL 195 747 qoa 6.4 ;4 .5
11HIA 7' 09 73.7 26.1

PSTC001.0CY
CWAITIVF

124'

7/

4240
75)

R4.0

66.6
12.2

11.'

3.5

7.0
.3

HUMAN nevi t nurATIL 241 424 61.9 16.6 1.4
HUMAN LEAPRIA E PEOFcril A9 347 74.1 17.9 7.9
NFURNIEHAvICRAL SC1ENCF$ 65 173 02.4 6.0 .6
PERUPTUAL 4 SiNSCPY 50 ISO 83.2 9.4 6.3 1.6
P[PCCNALltY A rxmomNTL 31 136 62.7 11.3
viosm E 4C/4706719E 97.1 7.4 1.5
PtYWLINCU1511C5 ?1 ROC A6.5 13.5
PSYCPCPPYS1CS 8 - METRICS 47 117 10.6 7.7 1.7
SCCIAL 283 9P2 90.1 7.0 2.2 .6
ullE4 2C d 791 76.6 15.4 7.6 .5

smarm 265 15°4 89.4 4.6 1 S .4
CrP101.Fx OPUNII t PROF 4/ 311 90.1 9.9
CRImIN1LOGY1OEVIANT AFH 41 213 MR 1.9 2.3
DEHIPAPHY 23 1O6 14.3 5.7
MEDICAL 49 713 P9.1 6.4 2.3
OTHER IC4 145 46.5 11.4 2.2

01104 SEHAVI'RAL SCIENCES 226 667 01.1 5.0 3.5 .5
CON5UN1CATI0NS SC'rNCES 101 740 40.0 5.2 3.5 1.0
EINOLMGY L SOC771010LOSv 1: 112 110.0
OTHER c2 70 43.4 7.0 4.7

1971 PHD'S 363 1407 APO 10.1 1.0 .2
FY 1972 oven's 159 1573 80.3 6.1 7.6 .3
FY 7473 INO'S 363 1370 06.5 10.4 2.6 .1ry 1974 MI5 1m4 IssA A4.9 120 2.1 .9
Fr 1975 PHD'S 77 1564 114.1 10.4 4.f. .4

N1H/A0A4HA/HAA PR6O0C5 746 2Im2 91. 7.5 .5
('THFP BEHAVIORAL r44o5 1247 5376 64.5 11.7 3.6 .2

MALE 1447 5437 87.7 9.4 2.4 .1
FFKALE $9P 2076 P3.1 12.3 '.4 1.1

SOURCEI NIX, Survey of Bioacdical and Behavioral Scientists,
Washington, D.C., 1976.
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APP. G5.2 IMPORTANCE OF DOCTORATE AS CREDENTIAL F17; ATTAINING PRESENT

POSITION -- NONACADEMIC

PHO FIELD/YEAR/SUPPORT/SEX

FT EMPLOYED

SURVEY '17

RESP TOTAL

PERCENT MHO CONSIDER DEGREE

ESSEN HELP NOT UNCER
TIAL FUL NEEDED TAIN

TOTAL BEHAVIORAL SCIENCES 600 2267 65.0 27.4 6.2 1.5

ANTHROOLOGY 34 141 64.2 16.8 16.1 2.9

11106CGICAL I moicAL 3 13 53.8 46.2

CULTURAL 6 SOCIAL 22 67 57.8 15.7 26.9

OTHER 9 41 60.5 9.6 9.8

PSYCHOLOGY 476 1504 69.7 MO 6.3 60
COGNITIVE 30 115 73.0 2.2 11.3 3.5

HUMAN DEVEL 6 GERONTOL 72 231 67.7 30.1 1.3 .9

HU.AN LEARNING t PERFORM 34 146 69.9 21.7 7.5 1.4

NEUROBEHAVIORAL SCIENCES 18 61 72.1 4.9 23.0

PERCEPTUAL 6 SENSORY 11 33 45.5 24.2 30.3

PERSONALiTY i EXPERMNTL 12 3 82.9 17.5

PMYSIOL I COMPARATIVE 43 120 63.3 14.2 2.5

PSYCHOLIKUISTICS 4 kl 81.1 18.2

PSVOHOPHYSICS I -METRICS 28 49 69.4 20.4 4.1 6.1

SOCIAL 100 341 66.6 26.4 3.8 1.2

OTHER 74 334 65.3 26.9 7.8

SOCIOLOGY 73 411 49.1 43.1 4.4 20
COMPLEX OR4A112 C PROF 20 132 62.1 37.9

CRIMINOLCGWOEVIANT 81H 8 23 47.1 17.4 34.8

DEMOGRAPH7 11 56 66.1 33.9

MEDIC4L 12 47 44.7 46.8 9.5

OTHER 22 153 33.3 55.6 3.9 7.2

OTHER BEHAVIORAL SCIENCES 67 211 62.9 :3.8 1.9 1.4

COMMONICATIONS SCIENCES 31 94 72.3 20.2 4.3 3.2

ETHOLOGY I SOCI081G%OGY 6 28 57.1 42.9

OTHER 30 89 54.5 11.5

FY 1971 PM0.5 82 353 60.9 30.0 7.9 1.1

FY 1972 PHD'S 62 151 73.5 16.2 7.2 1.2

FY 1973 PHOIS 117 528 67.2 290 2.7 .6

FY 1974 PRO'S 125 517 57.8 31.1 EA
FY 1975 PHD'S 194 518 67.0 29.4 9.6 1.6

NIN/ADANHA/HRA PREDOCS 160 499 69.1 20.6 7.3 2.1'

OTHER UNAVIORAL MPS 420 1772 63.9 29.2 5.8 1.1

MALE 463 1790 65.1 26.2 7.1 1.6

FEMALE 137 477 64.6 31.9 2.7 .8

SOUNCB: BBC, Survey of Biomedical and Behavioral Scientists,
Mashington, D.C., 1370.
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APP. 4.1 MINIMUM LEVEL Pr TRAINING NEEDED IC FULFILL PRESENT JOR
RECIUMEMENTS..ACADECC

RHO FTELD/YEAP/SUPPIRT/SrX

TOTAL BEHAVIORAL SCIENCES

ANTHROPOLOGY

81OLOGIC4L I MEDICAL
CULTURAL t SOCIAL
OTHER

F-T ETILEWE0

SURVSY EST

RESP TOTAL

2044 7504

765 1012
46 166
104 747

25 00

'WENT wHo rnws1oi4 LFVCL WEN,

POST /10/

Oat 440 AS/MA 45/44 OTHER

3.3 82.0 13.7 .8 .7

89.2 7.6 1.0 .6
2.4 05.0 1.6
1.? 87.9 4.7 1.3 .4
3.0 87.0 9.1

PSYCHOLOGY 1241 4740 c.2 77.7 15.5 .4 .4COGNITIVE 72 250 1.? 88.0 7.6 ?.2HUMAN DEVEL I GERCNTCL 701 824 6.3 77.7 15.1 .5 .7HUMAN LEARNING C PERFORM 9? 147 72.5 23.7 2.1 .9NEURC8tHAVICRA1 SCIENCES 65 173 17.3 78.6 3.5 .$1CFPTUAL E SENSORY
. 49 190 9.1 48.4 20.3 7.1RERM1417Y & EXPFPMNTL 31 1'# 1.9 73.7 24.4PHYS101. C COMPARATIVE 131 336 14.1 71.9 13.5 .6

85YCHOLINqUISTICS 27 49 3.4 85.4 11.2
PSYCHOPHYS:CS C -METRICS 47 117 6.0 48.9 5.1SCTIAL 241 942 I.E E7.5 9.9 .7 .2OTHER 207 7:11 3.4 67,8 24.5 1.4 .P

SOCILOGY 26q 15° .3 83.1' 12.4 .4 1.1CCMPLEX SCAM t PROF 47 313 90.1 7.7 2,2
CRIKINOLOGYEDEVIANT 11Eh 41 215 47.0 7,9 5.1DEMOGRAPHY 23 106 94.3 5.7
MEDICAL 49 215 2.1 A20 15.3OTHER 109 745 83.4 15.8 .8

OTHEk 8C:AVIODAL SCIENCES 227 6t2 .6 44.8 8.9 1.7
COMMUNICATIONS SCIFNCES 01 2n0 .7 PM 11.0
ETHCLOGV L SVC108101MY 31 11? 44.4 9.4 5.4OTHER 93 Au .8 91.? 6.2 1.9

FY 1971 PHD'S 362 1497 4.9 8503 8.5 .4 .9FY 1972 PHOIS 359 1523 5.2 43.7 1n.4 .3 .5FY 1973 PHD'S 361 137q 7.6 42.0 12.4 1.5 1.0FY 1974 RHO'S 354 1554. 2.7 79.0 16.5 .2 .6FY 1975 PHO'S Sin :369 1.0 79.0 17.6 1.7 .7

N1H/A0A1644/H08 R8COOCS 796 2182 5.1 06.1 7.4 .1 .9OTHER bEHAVIORAL PH9s5 1248 5126 i.A 40.7 15.6 1.1 .7

MALE 1447 5432 3.5 47.5 12.3 1.0 .8FEMALE 597 2076 7.A A0.6 1S.A

:OUNCE: NBC, Survey of Siomadical and BehavioreA 'Ticotists, Washingto, 0.' , 1976.
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APP. G6.2 MINIMUM LEVEL OF TRAINING NEEDED TC FULFILL PRESENT J08
REQUIREMENTS -- NONACADEMIC

POLIO FIELD/YEAR/SUPPORT/SEX

F-7 EMPLOYED

SURVEY EST
RESP TOTAL

PERCENT bHO CONSIDER LEVEL NEEDED

POST PO/
DOC POO MS /MA 8S/8A OTHER

TOTAL BEHAVIORAL SCIENCES 505 2267 7.2 5148 24.4 6.1 3.5

ANTHROPOLOGY 31 141 6.3 55.1 20.5 10.2 7.1

BIOLOGICAL 1 MEDICAL 3 13 1C0.0

CULTURAL i SOCIAL 20 87 10.4 35.1 31.2 11.7 11.7

OTHER 8 41 83.8 3.4 10.8

PSYCHOLOGY 4.4 1304 9.0 59.9 21.3 6.3 3.5

COGNITIVE 2 115 28.9 53.5 11.4 4.4 io8

.HUMAN DEVEL C GERCNTOL 7i 231 7.5 62.1 28.6 .9 .9

'
HUMAN LEARNING & PERFORM 32 146 4.5 63.6 18.9 12.9

NEURESEHAVIDRAL SCIENCES 18 61 24.6 45.9 29.5

PERCEPTUAL I SENSORY In 33 50.0 6.7 33.3 10.0

PERSONALITY & EKPERMNTL '2 63 15.9 50.8 30.2 3.2

PHYSIOL I COMPARATIVE 43 120 17.5 60.8 10.8 4.2 6.7

PSYCHOLINGUISTICS 4 11 81.8 18.2,

PSYCHOPHYSICS 1 - METRICS 28 49 4.1 71.4 12.2 12.2

SOCIAL 96 341 4.2 63.3 19.1 9.1 4.2

OTHER 73 334 4.2 58.0 26.1 4.8 6.9

SOCIOLOGY 71 4: 4.5 54.7 31.8 6.2 2.7

COMPLEX ORGAHII I. PROF 20 132 75.8 12.9 11.4

CRIMINOLOG:IDEVIANT 8 23 69.6 13.0 17.4

DEMOGRAPHY 11 56 64.3 32.1 3.6

MEDICAL 11 47 9.1 43.2 38.6 9.1

OTHER 21 153 9.5 33.3 49.7 7.5

OTHER BEHAVIORAL SCIENCES 67 211 1.0 60.8 34.4 1.4 2.4

COMMUNICATIONS SCIENCES 30 94 2.2 66.3 23.9 3.3 4.3

ETHOLOGY & SOCI081C&OGY 6 2P 100.0

OTHER 31 P9 42.7 56.2 1.1

PY 1971 PHD'S 79 353 4.7 57.3 27.8 6.4 3.8

FY 1972 PHD'S Al 351 6.7 65.7 18.6 3.5 5.5

PV 1973 PHD'S 114 528 10.2 60.3 19.5 6.2 3.9

Ft ES74 PHD'S 124 517 10.X 53.6 26.7 8.3 1.4

FT 1975 PHD'S 187 518 3.4 58.8 29.0 5.2 3.6

NIO/ADANNA/MAA PIEOGCS 172 495 12.2 54.3 24.2 5.3 4.0

OTHER BEHAVIORAL POD'S 413 1772 5.9 60.0 24.5 6.3 3.3

MALE 454 1790 6.8 59.0 23.7 6.7 3.8

FEMALE 131 477 8.9 58.0 27.2 3.7 2.2

SOUKS: NBC, Survey of Biomedical and Behavioral Scientists,

Washington, D.C., 1,78.
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APP. 07.1 IMPORTANCE Of REDOCTORAL RESEARCH EXPERIENCE TO PRESENT POSITION--
ACADONIC

F -T EMPLOYED PERCENT WHO CONSIDER EXPERIr'ICE

SURVEY EST ESSER USE NOT MNCSR
PHD FIELD/YEAR/SUPPCRTtSE% RESP TOTAL TIAL FUL USEFL TAI4

TOTAL BEHAVIORAL SCIENCES 2023 758 60.5 35.2 1.1 1.2

ANTHROPOLOGY 164 1012 74.5 20.4 3.0 2.2
BICLCuICAL C MEDICAL 46 11'6 /S.9 11.1 6.0
CULTURAL I SOCIAL 193 74; 72.. 21.5 4.0 1.6
OTHER 25 99 83.8 16.2

PSYCHOLOGY 1273 4240 61.2 31.5 4.2 1.1
COONITIVE 72 2S0 77.2 20.8 2.0
HUMAN DEVEI. GERM% 278 024 61.2 31.7 4.7 .4
HUMAN LEARNING C PERFORM 59 342 44.4 42.4 10.9 2.4
NEUROBEHAVIORAL SCIENCES 64 173 0I.3 17.0 1.8
PERCEPTUAL i SENSORY SO 190 q.4 40.5 1.1
PERSONALITY t EXPERMNiL 31 156 54.3 39.7 3.8 1.9
PHYSIOL C COMPARATIVE 133 116 67.4 28.4 3.9 .3
PSYCHOLINGUISTICS 26 89 01.6 8.0 10.3
PSYCHOPHYSICS C - METRICS 46 117 P3.5 13.0 1.7 1.7
SCCIAL 750 982 66.9 29.2 2.0 1.9
OTHER 204 781 45.3 47.7 5.4 1.6

SOCIOLOGY 265 1594 52.7 45.2 1.2 1.0
CCMPLEX OPGANIZ C PROF 46 313 44.3 53.1 1.3 1.3
CR%RIN1LOGY&OEVIANT BEM 41 215 62.3 35.3 2.3
DEMOGRAPHY 22 106 57.m 42.7
MEDICAL 48 715 50.7 49.3
OTHER 108 745 53.2 44.0 2.0 .11

VIRE' BEHAVIORAL SCIENCES 221 662 53.7 44.5 1.2 .6
COMMUNICATIONS SCIENCES 100 290 sn.s 47.4 1.7 .1
ETHOLOGY C S0C:0810LOGY 32 112 64.2 33.0 2.8OTHER 89 760 57.9 46.0 1.7

Rv 1971 PHD'S 361 1492 63.6 33.8 1.2 1.4
FY 1972 PHD'S 354 1523 59.4 35.8 4.1 .7
FY 1973 PHD'S 355 1370 61.5 34.7 3.3 1.4
FY 1974 PHD'S 178 1554 61.1 35.7 2.1 1.2
FY 1975 PHD'S 57c 1569 59.1 35.7 4.9 L.

NIH/ADAMHA/MRA PREODCS 786 2197 71.2 740 2.0 .7
OTHER BEHAVIORAL PHD'S 1237 532b 15.4 3'4.7 3.6 1.4

MALE 1427 5412 60.6 15.6 1.0 .4
FEMALE 59r, 2076 10.3 33.9 3.5 2.3

5OURCE3 MC, Survey of Biomedical and Behavioral Scientists,
Washington, D.C., 1976.
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APP. 07.2 IMPORTANCE OF PREOUCTORAL PESEAPCP EXPERIENCE TU PRESENT PCSITION

NONACADEMIC

FIELD/VEAR0SUPPORT/SEX

F4 EMPLOYED

SURVEY EST
RESP TOTAL

PERCENT %HO CONSIDER EXPERIENCE

ESSEN USE NOT UNCER
TIAL FUL USEFL TAIN

'TOTAL BEHAVIORAL SCIENCES 591 2267 47.5 44.7 6.7 1.1

'.ANTHROPOLOGY 33 141 65.4 27.8 6.8

BIOLOGICAL 6 MEDICAL 3 13 69.2 30.8

CULTURAL C SCCIAL 67 61.4 27.1 10.8

:..- OTHER 8 41 73.0 27.0

PSYCHOLOGY 421 1504 43.6 48.6 3.9 .9

CCGNITIVE 33 115 36.5 49.6 13 9
HUMAN DEVIL L GERONTOL 71 231 30.1 61.5 4.9 3.5

HUMAN LEARNING i PERFORM 34 146 38.4 50,7 11.0

NEI2POBEHAVIORAL SCIENCES 17 61 62.7 37.:
PERCEPTUAL L SENSORY 11 33 72.7 21.2 6.1

PERSONALITY L EXPEONNTL 12 63 19.0 65.1 15.9

PHYSIOL C COMPARATIVE 42 120 52.5 47.5

PSYCHOLINGUISTICS 4 .1 81.8 18.2

PSYCHOPHYSICS L 44ETRICS 21 k: 61.2 36.7 2.0

SOCIAL 99 341 48.1 45.4 5.9 .6

OTHER 73 334 44.2 47.0 7.6 1.2

SOCIOLOGY 71 411 59.5 33.1 6.4 1.0

COMPLEX ORGANIZ C PROF 20 132 76.5 23.5

CRIMIMCLOGYEDEVIANT PEH 6 23 43.5 56.5

DEMOGRAPHY 9 5i 58.0 42.0

MEDICAL 12 47 04.9 42.6 8.5

OTHER 22 153 51.0 32.0 17.0

OTHER BEHAVIORAL SCIENCES 66 211 40.3 51.0 5.3 3.4

COMMUnICATIONS SCIENCES 31 94 31.9 52.1 10.6 5.3

ETHOLOGY C SOCIOBIOLOGY 6 28 100.0
OTHER 29 89 29.8 66.7 1.2 2.4

FY 1971 PHD'S 80 353 40.2 49.1 9.2 1.4

FY 1972 ?WS 82 351 42.1 49.0 7.2 1.7

FY 1973 PHD'S 113 52S 47.5 45.7 6.4 .4

FY 1974 PHD'S 125 517 52.4 39.7 7.9

Pt 1975 PHD'S 191 518 51.1 43.0 3.6 2.4

NIH/ADANHA/HPA PREDOCS 171 495 57.0 38.1 3.7 1.2

OTHER BEHAVIORAL 11100°S 414 1772 44.is 46.6 7.5 1.1

MALE 456 1790 46.0 46.3 6.7 1.0

FEMALE 135 477 53.0 38.7 6.6 1.7

BOURCtI NBC, Survey of Biomedical and Behavioral Scientists,
Washington, D.C., 1976.



ARP. Gael OVERALt CcLEVANCE OF 1ULTnRAL 1O CPU, TRAINING, AND ariTARCts
EXPERIENCE TO PRESENT EMPLOYMENT SITUATIOW.ACAMMIC

-140 FIELO/YeAM/SUIP087/5EX

LAS= FORCE

SURVEr EST
'Fp YATAL

PFACCNT WHO CeNSIDER

ESSEN NOT
TT s' FL USED

?MAL IIINAVIORAL SCIENCFS 2134 7Re9 89.8 7.9 2.3

ANTHROPOLOGY 280 106' 04.2 2.9 7.9
BIOLOGICAL : sFnicAL 47 172 100.0
CULTURAL C SOCIAL 208 794 97.2 3.9 3.9
OTHER 25 99 100.0

PSYCHOLOGY 1344 4418 R4.8 10.5 k.7
COGNITIVE 76 275 88.0 4.1 7.9
HUMAN OfVfL T. GERONTOt 6 866 86.3 12.0 1.7
HUMAN LEARNING C PERFORM 94 3%4 78.0 19.8 2.3
NEURCBENAVIORAL SCIENCES 68 175 97.7 .6 1.7
PERCEPTUAL C SENSOPY 92 20' 82.6 13.9 3.5
PERSONALITY C EXPEPMNTL 34 163 83.4 13.5 3.1
PHYSIOL i COMPARATIVE 142 357 90.5 4.8 4.8
PSYCHCLINGUISTICS 30 9? 83.5 13.4 3.1
PSYCNOPK7SICS C -METRICS 47 :17 96.6 3.4
SOC14L 293 1014 92.3 5.6 2.1
OTHER 214 799 80.4 15.6 4.0

soctoincy 275 1635 94.3 4.6 1.2
COMPLEX ORCAN11 C PROF 48 316 97.8 2.2
CRIMINOLOGYIDEVIANT REH 42 21R 96.3 2.3 1.4
OEMCGRAPHY :4 11; 96.6 3.4
MEDICAL 3' 218 95.0 5.0
OTHER 111 766 91.6 6.3 2.1

OTHER AEHAvIOPAL SCIENCES 235 ton 91.5 6.8 1.7
CONRWICATIONS SCIENCFS 10, 305 P9.2 10.2 .7
ETHOLOGY C soctopinmy 34 114 98.2 1.8
OTHfR, 96 272 91.2 5.9 7.9

FT 1971 RHO'S 377 1444 9L.2 6.8 1.9
FY 1977 PHDS 377 1596 90.4 7.6 2.1
FY 1971 PHD'S 379 1477 90.0 7.4 2.7
EV 1974 PHD'S 400 1619 89.4 0.5 2.1
FY 1975 PHDS 601 1618 87.9 9.3 2.8

NIH/ADAMKA/HRA PREDOCS 826 2759 93.2 5.4 1.4
OTHER BEHAVIORAL PHD'S 1308 5i3n 88.3 9.0 2.7

MALE 1475 5511 91.0 6.7 1.5
FINALE 650 2298 114.0 10.11 4.4

SWAM: MSC, Survey of II/medical and Behavioral Scientists,
Welthingtos, D.C., 19711.
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APPP.G8.2 OVERALL RELEVANCE Of DOCTORAL DEGREE. TRAINING. AND RESEARCH
EXPtaIENCE TO PRESENT EMPLOYMENT SITUATMNNONACADEMIC

LABOR MACE PERCENT MHO 1SIDER PHD

SURVEY EST ESSEN USE NOY
PHD FIELD/YEAR/SUPPORT/SEX REM' TOTAL VIAL flit USED

..7.5 18.1 4.4TOTAL BEHAVIORAL SCIENCES 6.8 2421

ANTHROPOLOGY 41 164 81.9 T.5 10.6
BIOLOGICAL C MEDICAL 3 13 100.0
eULTURAL C SCCIAL 27 104 '5.0 8.0 17.0
OThER 11 47 91.5 8.5

PSYCHOLOGY 458 1593 80.4 16.3 3.3
COGNITIVE 32 7.24 43.9 9.7 6.5
HUMAN D14EL .1. GERONTOL 81 252 89.1 5,3 2.4
HUMAN LEARNING 1. PERFORM 36 S51 80.1 13.9 6.0
NEUROBEHAV1,AAL SCIENCES 20 75 65.3 34.7
PERCEPTUAL I SENSORY 11 33 72.7 27.3
PERSONALITY C. EXPERMNTL r2 63 62.5 17.5
pHystot C COMPARATIVE 47 129 86.8 13.2
PSYCHOLINGUISTICS 5 12 83.3 16.7
PSYCHOPHYSICS C - METRICS 28 49 83.7 12.2 2.0
SOCIAL 106 3S2 7V.0 20.2 2.8
OTHER SO 351 76.8 17.8 So4

SOCIOLOGY 78 439 68.6 24.6 6.8
COMPLEX ORGANI2 t PROF 22 152 72.4 14.5 13.2
CRIAINOLOGYCOEVIANT BEN 8 23 82.6 17.4
DEMOGRAPHY 12 60 75.0 18.3 6.7
MEDICAL 13 49 51.0 40.8 8.2
OTHER 23 155 65.8 32,9 l,A

OTHER BEHAVICRAL SCIENCES 71 225 71.6 25.8 2.7
COMMUNICATIONS SCIENCES 32 99 80.8 19.2
ETHOLOGY C SOCIOBIOLOGY 8 37 75.7 f.1 16.2
OTHER 31 89 59.6 40.4

FY 1971 PHD'S 92 393 72.5 23.4 4.1
FY 1972 PHD'S 88 364 81.9 13.1 5.0
FY 1973 PHD'S 121 538 79.9 18.4 1.7
FY-1974 PHD'S 140 584 73.5 '7.4 9.1
FY 1975 PHD'S 207 542 80.0 16.2 1.9

NsH/A04MHA/HRA PREDOCS 203 561 76.1 15.6 5.4
OTHER BEHAVIORAL PHD'S 44S 1861 77.4 15.0 4.1

MALE 443 1463 76.4 17.9 5.2
FEMALE. 163 556 79.6 18.8 i.6

SOORCI: SRC, Survey of Biomedical and aehavioral Scientists,
Washington, D.C., 1,76.



7",,
49.31 REASON FOR TAKING POSTICIDAAL APPOINTMENT WITHIN A YEAR AFTER EMNING DUCTORATEACADENIC

pla FIELD/YEAR/SUPPORT/SEX

PM BEHAVIORAL SCIENCES

'ANTHROPOLOGY

giPstoomm. I MEDICAL
tuttura t SMIAL
N"ARNER

'PSYCHOLOGY

5COGNITIVE
IUMAN OEVEL t GERONTOL

HUMAN LEARNING t PERFORM

i'AEUROBEHAVIURAL SCIENCES

',:f.PIRCEPTUAL I SENSORY

'APERSONALITY I EXPERMNTL

PHYSIOL t COMPARATIVE

.:'-'PSYCHOLINGUISTICS

PSYCHOPHYSICS t -METRICS

SOCIAL

OTHER

SOCIOLOGY
' COMPLEX OROANIZ I PROF

CRIMINOLOGYEDEVIANT BEN

OEMOGRAPNi

MEDICAL

OTHER

OTHER BEHAVIORAL SCIENCES

COMMUNICATIONS SCIENCES

ETHOLOGY I SOCIOBIOLOGY

OTHER

FY in PHD'S
FY 1972 PHD'S

FY 1973 PHD'S

FY 1974 PHD'S

FY 1975 PHD'S

N1H/ADAIINh/NRA PREDOCS

01HE9 BEAVIORAL PHD'S

MAU
FEMALE

ALL PNOI!

SURVEY EST

RESP TOTAL

PERCENT

WHO

HELD

APPT

HELD POSTOOC

SURVEY EST

RESP TOTAL

PERCENT TAKING APPT FOR

RFS FIELO NO 07NEP:

EXPFR SWIN EMPL REASON

2267 8130 12.8 353 1042 46.2 13.9 21.? 184

288 1087 8.0 22 87 43.7 20.7 24,3 10.3''
48 175 5,' 3 9 66.7 31.1
215 813 8.9 18 72 36.1 25.0 30.6 8.3
25 99 6.1 1 6 100.0

1459 4690 17.3 293 812 46.3 15.4 18.9 19.5'
81 298 12.8 13 38 71.1 13.2 7.9 7.9
310 895 12.2 40 109 34.9 20.2 12.8 32.1
97 364 8.2 9 30 66.7 16.7 16.7
84 207 46., 40 96 50.0 543 33.0 1:.7
58 213 20.7 16 44 47.7 20.5 13.6 18.2
34 163 '4.1 5 23 57.1 28.6 14.3

185 448 47.3 96 212 15.2 19.0 9.5
33 104 19.2 8 20 80.0 1A.0 10.0
49 124 220 6 28 3.6 7.1 119.3

302 1034 8.1 24 dip 39.3 3.6 8.3 48.8
226 840 15.2 36 128 31.3 25.8 33.6 9.4

278 1643 4.3 11 70 31.4 47.1 21.4
48 316 11.7 3 37 29.7 70.3
43 222 4.1 2 9 44.4 55.6
25 118 5.9 2 7 42.9 57.1
50 218 6.0 3 13 30.8 23.1 46.2!

112 769 .5 1 4 100.0

242 710 10.3 27 73 63.0 7.7 24.7 9.6
107 309 7.4 9 23 87.0 13.0
35 121 20.7 7 25 56.0

100 280 1.9 11 25 48.0 8.0 16.0 28.0

383 1570 14.0 65 220 51.8 10.0 18.6 19.5
380 1605 11.7 51 188 42.0 23.9 17.0 17.0
389 t456 11.1 49 162 48.1 9.4 24.4 1:41
430 1708 12.6 TO 215 38.5 22.5 23.9 15.0
685 1791 14.3 118 257 49.8 5.5 24.3 20.4

895 2402 18.1 189 435 51.5 11.7 23.5 11.3
1372 5728 10.6 164 60? 42.4 15.5 19.0 23.1

1548 5680 12.1 237 685 49.3 14.1 23.5 13.1
719 2450 14.6 1!6 35? 40.3 13.5 19.1 27.Q

BODICE: NBC, Survey of Biomedical anetehavioral Scientists, Washingt
. D.C., 1976.
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APP. 09.2 REASON FOR TAXING POSTDOCTORAL APPOINTMENT WITHIN A YEAR AFTER EARNING DOCTOIATH--a0MACADE4IC

PHD FIELD/YEAR/SUPPORT/SEX

ALL PHD'S

SURVEY EST

RESP TOTAL

PERCENT
WHO

HELD

APPT

HELD PLSTOOC

SURVEY EST

RESP TOTAL

PIRCENT TAKING APPT FOR

RES FIFLO KG OTHER

CKPER SWTCH EARL REASCN

TOTAL BEHAVIORAL SCIENCES 675 2498 12.8 93 319 43.7 12.9 17.2 26.2

ANTHROPOLOGY 44 188 8.9 5 15 40.0 13.3 13.3 33.3

BIOLOGICAL t MECICAL 3 13 46.2 1 6 100.0

CULTURAL C SOCIAL 30 105 8.3 4 9 22.2 22.2 55.6

OTHER IL 47

PSYCHOLOGY 479 1652 15.7 79 259 38.6 15.3 18.1 28.1.

COGNITIVE 32 124 22.6 3 28 44.4 55.6

HUMAN DEVEL C GERCNTOL 89 270 11.9 13 32 28.1 12.5 12.5 46.9

HUMAN LEARNING t PERFORM 37 151 14.0 3 22 72.7 27.3 - -

NEUROBEHAVIORAL SCIENCES 22 87 44.8 13 39 71.8 12.8 15.4

PERCEPTUAL C SENSORY 11 33 21.2 2 7 100.0

PERSONALITY t EXPERNNTL 12 63 15.9 2 10 10.0 . 90.0

PHYSIOL t COMPARATIVE 51 138 34.1 19 41 55.3 23.4 6.4 14.9

PSYCHOLINGUISTICS 5 12

PSYCHOPHYSICS t -METRICS 29 50 12.0 3 6 33.3 50.0 16.7

SOCIAL 107 354 6.5 9 23 17.4 30.4 17.4 34.5

OTHER 84 364 12.4 12 45 24.4 33.3 11.1 31.1

SCCIOLCGY 80 451 4.2 4 19 66.4 31.6

COMPLEX ORGANIZ t PROF 22 152 6.6 2 13 69.2 30.8

CRIMINOLCOLOEVIANT BEN 6 23

DEMOGRAPHY 14 72 2.6 1 2 100.0

MEDICAL 13 49 6.2 1 4 100.0

OTHER 23 155

OTHER BEHAVNIRAL SCIENCES 72 227 11.5 5 26 76.9 23.1

COMMUNICAfIONS SCIENCES P 99 2.0 1 2 100.0

ETHOLOGY C SOCIOBIOLOGY 5 37 64.9 4 24 75.0 25.0

OTHER 32 ql

FY 1971 RHO'S 96 411 14.1 14 58 60.3 19.0 20.7

FY 1972 PHD'S 93 381 16.5 11 63 30.2 25.4 6.3 38.1

FY 1973 PHD'S 121 538 14.9 16 60 65.7 . 20.0. 14.3

FY 1974 MPS 144 799 10.4 17 62 32.3 8.1 33.9 25.8

FY 1975 PHD'S 221 569 9.8 27 56 26.8 14.3 25.0 33.9

NIH/ADAMHA/HRA PREDOCS 213 581 22.2 45 129 43.4 14.7 17.8 24.0

OTHER BEHAVIORAL PHD'S 462 1917 9.9 48 190 43.9 11.7 16.7 27.8

MALE 533 1930 12.1 66 234 48.2 12.9 19.2 19.6

FEMALE 172 560 15.0 27 65 31.8 12.9 11.5 43.5

SOURCII NRC, Survey of Biomedical and Sehavioral Scientist l,

1146h169t06, D.C., 1976.



r11.1 PELFWANCE OF WREN', F0PLOYmENT FIFlD TC DOCTORATE FULD. -ACA0EmIC

FIELD/YEAR/SOPCPI/SEx

TOTAL BEHAVIORAL SCIENCES

*NTHROPOLOGY 287 1087 82.0 11.9 6.1 83.1 14.9 2.0

'mamma C MEDICAL 48 175 67.4 17.1 15.4 82.3 14.3 3.4

CULTURAL C SOCIAL 214 813 87.3 8.9 3.8 92.7 15.9 1.4

',
OTHER 25 99 64.6 27.3 8.1 87.9 F.1 4.0

1-
E CHOLOGY 1445 4690 61.2 29.0 9.8 72.5 2S.5 2.0

, COGNITIVE 80 298 55.6 35.9 8.5 81.5 18.5

`' HUMAN REVEL E GERCNTOL 307 895 70.5 19.4 10.1 80.2 18.5 1.2

HUMAN LEARNING & PERFORM 96 364 41.1 42.5 16.5 59.0 41.2 .8

NEUROWAVIORAL SCIENCES 83 207 63.9 13.2 22.9 81.0 18.5 1.5

PERCEPTUAL C SENSORY 57 213 62.4 '7.6 10.0 63.8 34.3 1.9

PERSONALITY C EXPFRMNTL 34 163 45.4 52.8 1.8 75.8 22.4 1.9

PHYSI% C COMPARATIVE 144 448 51.5 34.7 14.3 71.9 25.8 2.2

PSYCHOLINGUISTICS 31 104 71.7 28.3 78.8 19.2 1.9

;SYCHOPHYSICS E -METRICS 48 174 57.8 40.7 6.5 61.5 36.9 1.6

SOCIAL 301 1334 70.4 26.0 3.6 74.5 24.3 1.2

GHER 224 840 58.1 29.6 12.3 65.6 24.1 5.3

ALL EMPLOYED

SURVEY EST

MP TOTAL

2248 8130

PERCET F41)10110 IN PERCENT INOICATrNr.. FIELDS PELVIC

PHI) PHD NOT

SPCLTY PPOAD OTHER CLCSE S2ME AT

F79.0 FIELD FIELD LY W44T ALL

66.4 24.9 8.A 74.0 23.4 2.6

SOCIOLOGY 275 1643 65.4 28.8 5.8 68.3 "i8.1 3.5

COMPLFX 0V4NIZ C PROF 47 316 57.7 31.4 10.9 53.7 44;6 1.7

CRIMIN,LOGIOEVIANT 8EH 43 222 83.8 9.5 6.8 84.0 16.0

DEMOGRAPP" 24 118 90.4 7.0 2.6 79.7 15.4 L4
MEDICAL 50 218 ss.s 33.0 11.5 1.4 39.9 R.7

OTHER 111 769 62.3 35.5 2.3 T2.6 23.6 Le

OTHER BEHAVIORAL SCIENCES 241 710 78.4 8.6 13.0 P3.3 11.7 5.0

COMMUNICATIONS SCIENCE; 106 109 86.9 7.6 10.5 90.0 7.3 2.7

ETHOLOGY I. SOCI0810LoGy 35 121 54.6 18.2 27.3 53.7 28.1 18.7

3THER 100 280 79.3 11.1 4.6 88.8 9.4 1.8

IFY 1971 PHD'S 376 1570 63.5 25.6 10.9 71.6 25.4 3.3

FY 1977 PHD'S 376 1605 0.7 26.2 8.1 74.0 24.4 1.6

FY 1973 PHD'S 387 1456 67.2 73.7 9.1 74.8 21.7 3.4

FY 1974 PHD'S 427 1708 65.5 2L.7 7.8 74.8 22.6 2.6

FY 1975 PHD'S 692 17111 69.6 22.2 8.2 74.5 23.1 2.4

N1H/ADAMHA/HRA MOUS 892 24'12 68.0 23.9 8.1 11.0 19.9 2.1

OTHER FIFHAV1nRAL PR'S 1356 5728 65.7 25.2 9.1 72.3 24.c! 2.8

I

MALE

,SOURCE: NRC, Survey of Biomedical and Behavioral Scientists, Washington, D.C. , 1976.

ALE

1)37 C1406

711 2450

67.5 24.1 8.4 ,

63.7 26.6 0.7 72.1 24.5 2.7

74' 23.0 2.5

M
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APP. 010.2 RELEVANCE OF CURRENT EMPLOYMENT FIELD TO DOCTORATE TIELD--NONACADOXIC

PERCENT EMPLOYED IN PERCENT INDICATING FIELDS RELATED
ALL EMPLOYED

PHD PHO NOT
SURVEY FST SPCLTY BACAD OTHER CLCSE SOME AT

PHO FIELD/YEAR/SUPPORT/SEX RESP TOTAL FIELD FIELO FIELD LY WHAT ALL

TOTAL BEHAVIORAL SCIENCES 632 2498 39.4 46.7 13.9 57.1 36.6 6.4

ANTHROPOLOGY 34 168 67.2 19.4 13.4 63.9 29.5 6.6
810LOGICAL t MEDICAL 3 13 100.0 69.2 30.8
CULTURAL t SOCIAL 20 108 51.4 24.3 24.3 54.7 34.9 10.4
OTHER 11 47 83.0 17.0 83.0 17.0

PSYCHOLOGY 456 1652 32.8 54.5 12.7 53.6 38.4 8.0
COGNITIVE 30 124 16.4 61.8 21.8 42.0 25.2 32.8
HUMAN DEVEL t GERONTOL 83 270 24.9 69.6 5.4 m".5 36.6 4.5
HUMAN LEARNING t PERFORM 37 157 31.8 55.4 12.7 51.3 45.0 4.6
NEUROBEHAsIORAL SCIENCES 21 87 28.6 64.3 7.1 50.6 33.3 16.1
PERCEPTUAL t SENSORY 10 33 46.7 46.7 6.7 38.7 38.7 22.6
PERSOMALITY t EXPERMNTL 12 63 73.0 27.0 47.6 44.4 7.9
PHYSIOL t COMPARATIVE 48 138 8.6 64.3 26.6 31.9 51.4 16.7
PSYCHOLINGUISTICS 4 12 30.0 70.0 75.0 8.3 16.7
PSYCHOPHYSICS A -METRICS 29 50 44.0 36.0 20.0 56.0 42.0 2.0
SOCIAL 102 354 30.0 54.1 15.9 52.0 43.8 4.3
OTHER 80 364 60.1 34.2 5.7 66.9 31.7 1.4

SOCIOLOGY 74 451 39.6 44.5 16.0 56.6 41.6 1.8
COMPLEX ORGANII t PROF 19 152 3C.4 49.6 20.0 47.4 52.6
CRIMIN11007t0EVIANT OEM 8 23 78.3 21.? 78.9 21.1
DEMOGRAPHY 13 72 77.4 21.0 1.6 52.8 47.2 -

MEDICAL 13 49 65.3 4.1 30.6 79.6 12.2 8.2
OTHER 21 155 15.9 71.7 12.3 57.4 42.6

OTHER BEHAVIORAL SCIENCES 68 227 70.3 10.5 19.1 78.0 18.5 3.5
COMMUNICATIONS SCIENCES 31 99 82.5 5.2 12.4 80.8 17.2 2.0
ETHOLOGY t SOCIOBIOLOGY 7 37 7.4 29.6 63.0 48.6 35.1 16.2
OTHER 30 91 76.5 10.6 12.9 86.8 13.2

FY 1971 PHD'S 90 411 44.2 42.2 13.6 54.3 40.1 5.6
'Y 1972 PHIPS 83 381 36.9 43.5 19.6 50.1 41.6 8.2
FY I 13 PHD'S 116 538 45.2 43.8 11.0 55.5 38.2 6.4fv 1474 PHD'S 135 599 33.2 53.9 12.9 61.1 31.3 7.7
FY 1975 PHO'S 208 569 38.2 47.5 14.3 61.1 34.6 4.3

NIH/AOARHA/HRA PREOOCS 192 581 40.2 44.4 15.4 52.2 39.2 8.6
OTHER BEHAVIORAL PHO'S 440 1917 39.1 47.4 13.3 58.6 35.7 5.7

MALE 470 1930 41.2 44.3 15.5 56.7 36.7 7.0
FEMALE 162 568 36.5 54.9 8.6 54.1 36.0 4.1

SOURCI. N. Survey of Biomedical and Ilehaioral Scientists,
Washington, D.C., 1976.
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W. 411.1 PRIMARY SOURCES Of SUPPORT IA FIRST AND SECOND YEARS Of GRADUATE SCHOOL -ACADEMIC

4 ,

'N9.11f19/714AiSUFICIPI/SEX

foot 14HAVIROAL SCIENCES

ottwoomocr
j4remo ar*, Peolcu
ottuotL t SOCIAL

OITHIP

AC14011141

CDGNITIVE
rgkINIJAN NIVEL L CERGNTot

'111:261:2:1101RILLSPCMIC1E:

vfIENCEPTUAL A SFNSOPY

4::11OLLITYCCICIPEA:71
i

44SYCHOITNGUISTICS
ql1SYCHOPHYSICS L METRICS

SOC I AL

OTHER

SOCIOLOGY
.,,,;;CONPLFR ORGANIC L PROF

,.LPIMINILOGYLDEVIANT BEN

01mrcuptiv

.f'11(01061

'OWN INNAVICOA1 SCIENCES
CONMUNICAMNS SCIENCFS
1.17MOICCY t SOCIOBIGLOGY

03714P

4/.1971 PHD'S

1917.ninis

;111 1913 MPS

1978 111065

If 1975 PHD'S

4110/4MA/104 moots
VW' BEHAVIORAL PHD'S

:NM
01161.11

PEACC211 SUPP1)0TE0 IN FIRST YEA, 4Y

LUND'S
DOCCNT COMM IN cLu:n 11119 01V

SWIM EST
OW MAL

.-TRWELL-- FFrl UNIV

NIH/. OTHEP (IFS OR 4E0 nTHrp/

ADANHA FEDI GRANT STATE VAAL UNKII(*N

--10,1/FFE1-- IFnl UNIV

07NrA RFS rp Pro prosIV
A0A1416 FECI. CUNT STATE Cr4AL UNVNGIM

2250 8130 13.6 17.4 6.6 13.4 22.6 6.3 1'.." 2.).7 7.0 ti..; 14.4 5.1

286 1087 8.7 IAA 3.1 26.8 31.. 4.9 16.1 27.7 2.6 36.5 17.4 7.6

47 175 14.5 8.1 2.3 390 31.1 2.1 10..3 7.6 2.1 51.7 13.1 7.1.

214 811 9.9 19.1 2.8 24.3 38.8 5.1 17.4 240 3.0 15.6 17,4 Id

2S 48 30.3 6.1 25.3 31.3 4.1 5.1 16.4 37.4 17.2 4.0

1450

79

4690

798

15.1

13.0

111.0

26.6

6.0

11.3

32.1

14,5

mo
9.9

6.1

2.1

I7.n

19.9

2).5

21.0

9.3

7.1

120
11.01

14.E

7.4

14,

4.7

309 895 15.A 17.0 5.3 17.3 26.0 4.6 20.1 2n.t %I 25.6 22.6 '.4

97 364 14.3 11.8 19.3 23.1 26.4 3.5 17.5 16.8 25.8 19.0

A4 707 24.2 16.9 8.2 32.9 12.6 5.3 29.) 21.7 11.1 24.0 6.11 2.4

S: 213 15.6 18.5 11.4 41.7 10.4 2.4 17.1 26.1 19.4 76.0 5.2 4.3

34 1t3 17.2 6.7 31.4 28.2 10.4 12.3 6.7 6.1 41.7 22.7 10.4

164 446 24.3 13.4 11.8 34.0 11.3 5.2 77.0 16.1 13.4 14.2 6.3 7.7

33 104 9.6 25.0 1.9 25.0 20.2 14.3 16.3 31.7 8.7 1'.? 9.6 12.5

49 124 7.3 18.5 16.9 25.8 14.5 16.9 4.1 72.6 18.5 31.1 10.5 7.3

301 1034 144 19.7 4.6 19.8 16.6 401 15.7 22.2 5.8 40.1 11.2 5.0

223 640 10.5 204 6.4 31.4 25.9 5.6 12.2 18.7 9.8 35.4 18.7 5.2

274 1643 12.6 12.1 6.2 39.3 21.7 0.1 15.1 17.0 3.9 43.7 12.1 1.7

,1 116 7.7 4.2 4.6 44.? 23.7 15.8 1).6 11.9 2.9 40.6 103.7 11.2

43 222 3.6 9.9 9.5 29.7 41.7 3.6 6.9 21.3 9.7 35.E 24.4 3.7

75 118 16.1 17.8 3.4 36.4 7.6 19.6 72.o 17.8 3.4 16.4 4.2 16.1

50 218 30.7 21.1 MI 22.9 MI 7.3 31.7 73.1 16.7 1.0 7.0

10n 769 11.4 12.5 7.3 45.4 16.7 4.7 13.6 15.5 1.7 50.7 11.2 5.2

240 710 12.7 24.1 3.0 35.1 17.9 6.3 150 27.2 LS 15.9 12.8

105 309 11.0 27.4 4.1 13.1 70.7 1.3 14.6 31.6 4.6 34.9 13.2 4.0

35 121 2.5 17.4 5.8 38.7 4.1 14.5 8.1 12.4 8.3 66.9 4.1

100 280 18.9 25.7 2.5 27.1 20.7 so 11.9 201.9 5.4 27.9 16.1 2.9

376 1570 13.6 16.g 7.1 34.2 21.8 7.4 rio 00 9.3 30.5 11.' 7.4

375 1605 10.0 18.9 6.5 35.0 23.5 5.3 14.6 23.7 7.1 30.0 Oa 1.4

366 1456 15.3 16.6 5.9 32.1 24.0 6.0 14.4 21.6 15.9 14.9 4.6

426 1 718 11.1 19.1 5.1 32.5 234 6.4 15.4 21.1 5,4 19.5 11.4 4.5

683 1791 15.4 15.3 7.7 33.4 21.9 6.3 16.7 IC.2 Li 37.1 15.4 5.%

892 2402 46.0 10.5 3.9 24.6 19.8 4.3 56.6 11.6 3.4 73.4 7.3 2.2

1358 5728 20.1 ..6 37.2 27.6 7.1 24.4 A.5 41.3 10.4 6.3

1539 5680 13.6 11.4 7.3 33.3 72.6 5.1 15.6 20.5 8.0 16.7 14.4 4.4

711 2450 13.7 17.1 5.0 33.8 72.7 7.6 14.0 21.1 4.6 34.5 14.4 5.'

lIDOICS: PC, Survey of Biomedical and Behavioral Scientiots, Washington, D.C., 1976.
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PP. 011.2 PRIMARY SOURCES Of SUPPORT IN FIRST AND SECOND TSARS Of GRADUATE SCHOOL--11XACADLNIC
!'$

4,

CPNO PIELD/YEAR/SUPPORT/SEx

4V0T4

IIPAVIONAL SCIENCES

10,1400POLOGY

OlUCILT:1441 tOTAt"L

1:.-OTNE%

AVCNOLOGY
' COGNITIVE

MORAN DEAL t GERaTOL
HUNAN LEARNING t PERFORM

4-11EURCHAVIORAL SCIENCES
PERCEPTUAL t SENSORY

PERSONALITY t EXPERMNIL

PHYSIOL t COMPARATIVE

PSYCHOLINGUISTICS

PSYCNOPHYSICS t -METRICS
SOCIAL

OTHER

:SOCIOLOGY

COPLEI MANI/ t ?ROF
CRIMIUOLOGYMIVIANT BEH
OiMEGRAPNY

MEDICAL
OTHER

AMR BEHAVICRAL SCIENCES

C0111UNICATIONS SCIENCES
ETHOLOGY t SOCIOBIOLCGYet

OMER

PV 1971 PHD'S

PT 1972 PHD'S

Pf 1973 PMC.S

PV 1114 PHD'S

F1'1175 PHD'S

IIIN/ADAINA/NRA PAEOOCS

OTHER LMAVIORAL PI 'S

150
Platt

NRC, Survey of Siosadical and khavioral Scientiots,
MOSIdngton, D.C., 1976.

E.

PERCENT SUPPORTED IN FIRST YEAR BY
ALL PHD'S PERCENT SUPPORTED IN SECOND YEAR BY

SURVEY EST

RESP MAL

...T0C/FELL... FEOL UNIV
NIH/ GTHER RES OR PER 0100
AOAMHA FEOL GRANT STATE SONAL UNKNUMN

- -TRG /FELL -- FEDI UNIV
NIH/ OTHER RES OR PER OTHER/
ROMA FEOL GRANT STATE SONAL UNKNOWN

670 2498 12.0 .4.5 6.9 30.7 30.2 5.7 14.4 19.2 8.9 30.5 21.1 5.9

42 168 17.3 9.1 25.3 41.4 6.8 73.5 11.1 2.5 27.8 32.1 3.13 13 46.2 30.8 23.1 46.2 30.8 23.129 108 21.2 11.5 26.0 39.4 1.9 31.8 14.4 20.2 32.7 1.910 47 6.7 22.2 51.8 13.3 .60 8.9 44.4 40.0

476 1652 11.4 14.4 7.6 31.5 30.1 5.2 13.4 19.9 9.3 31.4 20.9 5.032 124 9.7 21.0 11.7 29.8 21.0 4.8 3.2 25.8 14.5 26.6 16.9 12.987 270 5.2 :65 27.7 43.8 2.2 13.8 12.3 7.1 33.6 29.9 3.437 157 3.2 12.1 11.7 46.5 25.5 5.7 26.R 10.2 41.4 15.922 47 19.5 32.2 8.0 26.4 6.9 6.9 35.6 32.2 14.9 3.4 3.4 10.311 33 15.2 18.2 .8.2 483 9.1 48.5 21.2 21.212 63 9.5 14.3 6.3 22.2 41.6 1.6 14.3 6.3 33.3 30.2 14.351 138 23.9 26.8 10.9 23.2 11.6 3.6 26.8 29.7 8.0 29.7 3.6 2.35 12 25.0 660 8.3 33.3 66.729 50 20.0 12.0 4.0 34.0 30.0 16.0 14.0 12.0 28.0 28.0 2.0106 354 9.9 17.3 6.5 28.4 30.4 7.4 15.6 22.2 10.2 25.6 22.4 4.084 164 6.9 3.0 34.1 37.6 9.9 .6 11.6 6.4 40.2 27.1 6.1

80 451 14.0 10.9 6.0 34.1 21.7 7.3 16.2 15.5 7.1 32.6 20.6 8.022 152 5.9 5.9 5.9 44.7 37.5 11.8 19.7 14.5 32.2 14.5 7.28 23 8.7 26.1 8.7 34.8 4.3 17.4 30.4 17.4 39.1 13.014 72 25.0 4.2 13.9 27.8 2.8 26.4 9.7 6.9 41.7 15.3 26.413 49 38.8 22.4 12.2 26.5 38.8 8.2 4.1 49.023 155 9.7 12.9 3.9 33.5 33.5 6.5 14.2 20.0 3.9 36.8 21.3 3.9

72 227 8.8 26.4 8.4 22.5 28.6 5.3 11.S 27.3 13.7 22.0 15.9 9.732 99 11.1 30.3 6.1 9.1 35.4 8.1 13.1 31.3 11.1 29.3 12.1 3.08 37 5.4 10.8 16.2 67.6 21.6 ln.8 24.3 16.2 27.032 91 7.7 28.6 7.7 18.7 33.0 4.4 5.5 17 12.1 16.5 26.4 9.9

95 411 11.1 13.1 10.0 24.0 34.0 6.6 17.6 19.6 6.8 26.4 24.2 5.492 381 15.4 15.9 6.6 26.8 30.3 4.5 19.3 21.1 9.6 26.2 17.6 6.1121 538 9.5 18.0 3.7 30.3 30.9 7.6 9.5 19.9 9.1 31.6 21.2 8.7143 599 10.7 15.7 8.7 29.5 32.0 3.4 14.9 22.1 10.6 24.1 25.1 3.22Iv i69 13.6 9.5 5.8 39.9 24.7 6.4 12.9 14.1 7.8 42.2 16.9 6.2

211 581 51.7 5.9 5.4 23.1 8.0 5.9 61.7 5.9 6.6 15.7 6.2 4.0460 1917 17.1 1.3 31.0 36.9 5.6 23.3 9.S 354 25.7 6.5

499 1930 10.0 15.3 7.4 33.0 28.2 6.1 13.2 20.0 9.4 31.2 19.5 6.8171 568 18.6 12.0 5.1 23.0 31.1 4.2 18.3 16.5 7.1 28,4 26.8 2.6



App. g12.3 PRIMARY SOURCES OF SUPPORT IN THIRD AND FOURTH YEARS OF GRADUATE ScdOOL.

F1110/1181/SUPPORI/S:i

TOTAL BEHAVIORAL SCIENCES

NNT400000,
110toGICAL L MEDICAL

CULTURAL t SOCIAL

°THEO

PSYCNMOGr
CoCNITIVI

MAN DiVEL t GEPCNTCL
Hoak LEARNING C PERFDAM

NEUROBEHAVIORAL SCIENCES

PEOCEPTUAL t SENSOPY

PERSONALITY t EXPERNNTL

PNYSIOL I. COMPARATIVE

PSYCHOLINGUISTICS

PSYCHOPNYSICS t -METRICS

SOCIAL

0716

SOCIOLOGY

COMPLEX ORGAN12 t PROF

CPININOLOGY(OEVIANT 8EH

DEMOGRAPHY

MEDICAL

OTHER

OTHER 1EHAVI0RAL SCIENCES

COMMUNICATIONS SCIENCES

ETHOLOGY t SOCIOBIOLOGY

OTHER

FY 1971 PHD'S

FY 1972 PHD'S

FY 1973 PHD'S

FY 1974 PHD'S

FY 1915 POD'S

N1H/ADAMHA/HRA PREDOCS

OTHER BEHAVIORAL PHD'S

NALE

FEMALE

ALL PHD'S

SURVEY EST

RESP TOTAL

2240 6110

216 1487

47 175

214 111

25 99

1441 4600

84 298

304 895

95 364

84 207

56 211

34 163

184 448

33 134

49 124

301 1334

223 840

273 1641

47 316

42 222

25 '18

49 i:R

110 769

234 71)

105 309

35 121

98 280

379 1570

375 16rS

'82 1456

426 1708

678 1791

892 2407

1148 5728

1531 5680
709 2450

PERCENT SUDPC9TED IN THIRD YEA0 AY POCENT SUPPOOTIO 14 MUOTm YEAP

FEOL UNIV --1114/FiLL-- FEOL UNIV

NM/ OTHER RES (!P PFP OTHEI6
NIH/ OTHER IFS 110 PFP ONO/

ADAMPA FEDI GRANT STATE SONAL 111/04 ADAIIHA FEDI GRANT STATE l'AAL UMKN

20.1 21.1 7.3 32.4 12.9 6.4

19.5 23.3 4.5 31.6 12.0 1.0

23.3 6.4 1.7 47.7 9.3 11.6

20.5 25.4 5.7 29.4 12.6 6.4

5.1 35.4 43.4 12.1 4.0

21.4 21.0

'8.7 32.8

`.6 20.1

20.4 17.9

34.8 22.2

22.0 29.7

11.0 10.4

31.7 15.9

30.8 18.3

T.3 22.6

20.9 23.1

14.9 19.0

18.9 16.5

18.3 8.1

13.4 17.5

28.8 14.4
36.7 23.'

14.1 17.8

14.5 21.6

11.2 31.8

11.6 28.1

17.2 25.2

27.5 22.7

20.2 24.8

20.8 21.6

19.6 :6.7

17.8 18.2

/.4 9.6

25.9

8.5 29.8 13.9
8.8 17.9 6.8
6.9 27.2 19.0

11.2 25.1 20.4

14.0 19.3 6.8

14.4 19.1 9.6

16.6 31.1 16.0

8.8 35.6 4.8

11.5 16.3 10.6

15.3 41.1 7.3

5.6 32.1 12.4

6.4 38.1 18.9

210 16.1 7.8 29.9 17.3 74:

26.5 14.4 5.5 25.1 17.1 11.1

22.9 7.8 7.2 31.9 21.7 1.4.

29.6 14.9 5.1 71.5 16.1 12&
8.1 21.2 41.4 19.? 10.1

5.1 22.5 14.9 f.1 28.4 MI 6.4;

5.1 76.1 25.0 8.9 22.1 12.5 5.4,,

A.1 20.5 .3 9.5 23.9 25.2

5.0 28.7 140 5.6 27.9 25.7

7.9 18.3 :1.4 11.4 15.4 10.4 .3.0i

5.3 27.2 23.3 15.3 18.8 9.9 3&
16.0 11.9 2.2 10.4 10.4 31.9 13.3"

3.2 29.8 8,0 7.6 41.8 9.9 2.8:,

12.5 440 7.4 16.0 8.5 12.8 10.6

6.5 :0.1 21.6 13.0 30.$ 11.1

5.8 22.0 15.0 6.7 28.2 19.! 1.9
2.7 15.5 15.1 9.6 36.0 20.6

5.9 38.3 10.4 10.1

7.1 34.0 15.1 17.3

8.8 37.8 22.6

18.6 4.2 31.9

7.9 19.5 7.0 Sol

4.5 48.6 6.9 7.7

6.7 33.j3 12.9

8.3 27.2 14.9

4.1 47.9 2.5

6.2 34.3 150

9.2 29.6 9.7

7.8 26.8 MS
6.1 32.0 11.9

5.8 17.1 12.4

7.4 34.8 14.4

1.7

4.6

5.8

1.8

18.1 17.0 Sol 36.1 14.1 94
11.9 11.6 9.3 29.5 16.8 20.9

11.1 19.? 6.6 36.4 21.2 5.6.

32.2 11.0 22.0 4.2 30.3

47.4 17.0 3.4 12.9 11.7 4.1

13.0 19.4 5,2 46.1 13.2 2.9

11.5

13.9

10.7

14.1

24.4

27.3

17.4

24.7

7.3 11.7 15.4

19.5 22.5 19.1

9.9 51.7 2.5

2.7 36.1 17.6

6.3 24.3 21.3 :1.$ 22.o 12.7

4.9 25.1 17.7 6.7 24.6 23.0

6.8 23.5 17.1 5.9 10.6 16.0

6.4 15.8 13.5 6.5 37.3 19.5

7.4 19.1 12.9 8.1 33.7 18.0

1.7

5,11

44=

949
6.9
7.5
8.2

2.6 15.6 2.5 2.3 70.6 6.1 2.6 12.7 5.0 3.0

9.3 3%4 17.2 8.1 7J.4 10.1 17.4 22.6 9.5

18.5 21.9 8.4 32.5 12.8 5.9 19.7 16.9 8.7 37.3 15.9 6.4

73.6 19.3 4.6 32.1 12.Q 7.4 25.2 14.? 5.7 24.3 2P.6 10.1

800RCS: KliC, Survey of Biomedical and Behavioral Scientists, Washington, D.C., 1976.
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. 012.2 PRIMARY SOURCES OF SUPPORT IN THIRD AND FOURTH YEARS Of GRADUATE SCH001e4ONACADEMIC

P'''tc
,c--

V:'

°'

010 FIELD/YEAR/SUPPORT/SEX

'TOTAL BEHAVIORAL SCIENCES
`'''

...:

OWNROPOLOGY

if&11GtOGICAL t MEDICAL

CULTURAL t SOCIAL

ono
010CHOLOGY

1COGNITIVE
1714UMAN DEVEL t GERONTOL

eHUNANLEARNIN3 t PERFORM

eNEURCBEMAVICRAl SCIEACES
:rllERCEPTUAL C SENSORY

PEPSCVALITY t EXPERHNTL

14NYSIOL C COMPARATIVE
'':HPSYCHCLINGUISTICS

',-11SYCHGPHYSICS t - METRICS
...

SOCIAL

..OTHEIt

, .

1OCIOLOGY
'',,ZONOLEX OXUANI2 L PROF

CRININ31.03VtDEVIANT BEM
ii

'., MEDICAL

;
OTHER

.'OTHER BEHAVIORAL SCIENCES

'...CONNLNICATIONS SCIENCES

ETHOLNY I. SOCIOBIOLOGY

OTHER

Alv 1971 PHO'S

',FV 1972 PHD'S

Iff 1973 PHD'S

! 1974 PHD'S
M 1915 PHD'S
;i!; .

(AN/ADANHA/HPA PREDOCS

AMER BEHAVIORAL PHD'S

.;MALE

flikALE

PERCENT SUPPORTED IN THIRD YEAR BY

All PHO'S

PERCENT SUP, 1TED IN FOURTH YEAR Ir.:-

1JRVF1 EST

kESP 1GTAL

FEOL UPTV

NIFI/ OTHER RES OR PER OTHER/

ADANHA FEDL GRANT STATE SOUL UNKN

..TRG/FEL1:.. FECL UNIV

NIH/ OTHER RES OR PER WHEW-
ADANHA FEDL GRANT STATE SO4AL UNKN',

671 2498 14.8 18.9 8.1 24.8 21.4 7.0 14.6 14.9 10.7 27.5 23.7

42 168 19.1 9.3 2.5 35.8 27.2 6.2 17.3 9.6 39.1 22.4 11.5
3 13 46.2 53.8 46.2 53.8

29 108 24.0 11.5 24.0 30.8 9.6 26.0 9.4 22.9 29.2 12.5

10 47 6.7 8.9 57.8 26.7 4.3 68.1 14.9 12.1'

471 1652 14.0 20.2 9.0 29.2 14.6 8.0 14.5 14.4 11.5 26.0 24.7 9,0

32 124 5.6 21.8 14.5 22.6 21.0 14.5 11.1 12.0 23.9 22.2 21.4 9.4

89 270 19.3 13.0 3.7 33.3 21.9 8.9 16.1 5.0 3.3 24.8 38,8 12.0

37 157 7.6 28.0 10.8 33.1 16.6 3.8 6.2 11.1 11.6 160.4 18.5 -8.2'

22 87 37.9 29.9 5.7 12.6 13.8 37.9 29." 5.7 10.3 2.3 13.1

11 33 9.1 48.5 24,2 18.2 10.0 23.3 10.0 26.T 30.0

12 63 6.3 19.0 6.3 28.6 25.4 14.3 4.8 6.3 30.2 39.7 19.0

51 138 21.1 23.2 16.7 23.2 4.3 10.9 20.3 26.6 14.1 25.1 7.8 5.5

5 12 25.0 775.0 41.7 50.0

29 '7 16.0 16.0 8.0 24.0 34.0 2.0 18.8 6.3 6.3 22.9 43.8 2.1

106 354 14.5 25.6 7.4 26.4 21.6 4.5 14.2 16.2 14.2 23.7 23.4 6.5.

83 364 7.8 11.6 11.6 35.5 24.9 8.6 1',.5 12.1 13.3 26.9 26.9 9.4

81 451 17.1 11.5 3.8 33.7 28.' 5.5 17.1 18.1 5.9 31.6 20.2 1.1

2i 152 10.5 17.1 7.2 42.1 23.0 4.6 15.9 12.4 45.5 21.4

8 23 30.4 17.4 39.1 13.0 71.7 17.4

3:::

21.7

14 72 8.3 2.8 47.2 15.326.429.2 2.e 6.9 56.1 5.6 19.4

13 49 42.9 8.2 49.0 44.2 46.5

23 155 17.4 12.9 3.9 26.5 35.S 3.9 14.5 34.1 1.4 20.3 18.1 11.6

72 227 12.8 30.8 14.1 22.0 17.2 3,1 7.9 23.3 15.3 21.8 23.8 7.9

32 99 13.1 37.4 5.1 24.2 20.2 2.5 32.9 3.8 26.6 29.1 5.1

8 37 21.6 10.8 40.5 27.0 22.9 62.9 14.3

32 91 8.8 31.9 13.2 17.6 20.9 7.7 6.8 23.9 6.8 20.5 28.4 13.6

95 411 20.0 24.0 3.4 24.9 14.8 8.8 22.3 16.1 3.2 ?LB Z3.4 12.1

91 381 17.6 16.0 9.1 29.4 21.1 6.1 19.2 17.8 9.3 .6.2 19.2 8.2

121 538 9.9 19.3 8.7 32.0 18.6 11.5 7.7 18.4 11.9 28.5 22.2 1.3
144 599 13.0 21.7 9.6 24.5 01.0 2.0 12.0 12.1 16.8 23.0 28.9 lot
220 569 15.7 13.6 8.5 37.0 19.? 6.0 13.2 11.7 9.3 35.3 22.5 5,9

212 581 63.6 9.7 3.3 14.2 5.4 4.0 60.5 5.2 8.3 10.5 9.7 5.8

59 1917 21.6 9.6 34.5 26.3 7.9 17.9 11.5 32.9 28.1 9.6

501 1930 13.5 19.7 8.5 30.9 19.5 7.9 13.!., 14.6 12.5 29.3 21.2 1.9

170 568 19.2 16.0 6.9 25.9 28.1 3.9 18.1 15.8 4.8 21.3 32.1 8.0

punt MK, Survey of Biomedical and Behavioral Scientist.
lik1h1IIOCH, D.C., 1976.



os. 411,1 DeP/ROENCE PM FFAcIA! SIMKO' Tr frOPLETE °N.D. POrGi4W.

ACADEMIC

OPCEIVE0 SOME PFPC!NT WPC WITHOUT

1101. SVPPOAT !UPOPT FELT THEY CCUt0
NOT

SJAVEY EST FAIN EARN UNCFO

PND FIELC/N180/51110011/SEY OESP TC7AL PP9 P40 1014

MAL BENAVICRAL SCIENCES 1709 5495 17.8 54.8 77.4

ANTHACOC1 Iry 219 758 ?0.2 54.4 25.5

AtCLOGICAL i MEDICAL 31 95 73.7 40.0 36.8

CULTIPAL g SOCIAL 170 594 10.7 59.9 21.4

07110 II 69 29.1 26.1 44.9

PSYCN010Gy 1114 377* 16.5 54.0 29.5

COG4ITIVE 62 221 11.8 58.4 79.9

HUMAN OWL L GEOONYlt 213 &CT 15.6 59.6 24.9.

HUMAN LEARNING A PEIOORM 14 261 70.7 64.8 14.6

NUPORENAVICOA! SCIENCES 75 181 12.2 55.8 32.0

PEPCFPTUAk i SENSOPY 46 16; 15.4 51.2 33.3

PERSCNAUTY g EXPFAMNTL 23 82 22.0 51.3 20.7

INS/S10. 4 COMPARATIVE 147 343 14.0 50.7 35.3

PSYCNCIASUISTIrS 25 75 12.0 69.3 18.7

PSVCMOPPYS.4: ! - METRICS 36 51 25.0 55.4 19.6

5CC1AL 2.,4 736 15.2 47..0 4;7.8

OTHER 159 553 20.0 '9.2 30.0

srclotAGy 196 969 19.1 57.1 23.8

C0MOLEX ORCA411 g PROF 31 1E3 19.0 57.1 23.9

COIMINILOGVCOEVIANT BEN 30 141 24.8 41.? 13.3

OEMIGRAPNY 17 65 29.2 63.! 7.7

MEDICAL 46 189 12.7 611.7, 19.6

OTHER 73 411 19.7 56.2 25.1

OTHER REHAVICOAL SCIENCES 180 490 20.2 56.3 23.5

COMMUNICATIONS SCIENCES 76 204 11.3 63.2 75.5

ETHOLOGY C SOC108/0L3GY 28 86 47.7 34.9 17.4

0110 76 710 17.5 58.5 2460

Fl! 1971 PHO'S 301 1119 16.9 55.4 27.7

FY 1977 PHO'S 287 1rT7 17.3 55.8 26.9

FY 1973 PNWS 303 1005 19.3 54.4 26.3

FY 1914 PNO'S 315 1001 PO 50.8 29.2

FY 1975 PHD'S 497 1183 15.8 57.2 27.0

NIN/ADAMNA/MPA PREDOCS

OTHER snli
585

874

2372

3123

13.0

71.4

60.7

50.3

26.3

28.3

MALE 1174 ?cps 19.4 52.6 28.0

FEMALE 513 1620 13.9 60.1 26.1

SCUM NW, Uorvey of Siomadical and Behavioral Scientists,

Within ton, D.:.. 1976.
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APP. 613.2 DEPENDENCE ON FEDERAL SUPPORT IC COMPLCE PH.D. PROGREN--

NONACADEMIC

1410 FIELD /YEAR /SUPPORT /SEX

RECEIVED SOME
FEDL SUPPORT

SURVEY EST
RESP TOTAL

PERCENT WHO WITHOUT
SUPPORT FELT THEY COULD

NOT
EARN EARN UNCER
Rm0 PHD TAin

TOTAL BEHAVIORAL SCIENCES 476 1615 28.3 43.3 28.4

ANTHROPOLOGY 26 87 34.5 32.2 33.3

BIOLOGICAL t MEDICAL 2 10 10C.0

CULTURAL L SOCIAL 22 72 38,9 20.8 40.3

. OTHER 2 5 40.0 60.0

PSYCHOLOGY 333 1064 ?7.0 44.7 28.3

COGNITIVE 22 80 8.8 47.5 43.8

HUMAN DEVEL C GERCNTOL 56 163 19.6 44.8 35.6

HUMAN LEARNING C PERFORM 23 95 13.7 42.1 44.2

NEUROBEHAVIORAL SCIENCES 21 81 24.7 60.5 14.8

PERCEPTUAL C SENSORY 9 28 28.6 42.9 28.6

PERSONALITY C EXPERMNTL 9 35 44.4 36.1 19.4

?HYMN, I COMPARATIVE 45 121 14.9 61.2 24.0

PSYCHOLINGUISTICS 3 6 50.0 50.0

PSYCHOPHYSICS t -METRICS 21 33 18.2 57.6 24.2

SOCIAL 80 239 26.4 39.7 33.9

OTHER 44 182 57,1 33.0 9.9

SOCIOLOGY 61 287 35.5 36.2 28.2

COMPLEX ORGANI2 I PROF 13 75 40.0 29.3 30.7

CRIMINOLOGYCOEVIANT BEH 7 18 61.1 33.3 5.6

DEMOGRAPHY E3 62 40.3 51.6 LI

MEDICAL 1% 43 20.9 51.2 Z7.9

OTHER 17 89 31.3 24.7 44.9

OTHER BEHAVIORAL SCIENCES 56 177 11.5 51,4 2T.I

COMMUNICATIONS SCIENCES 27 86 7.0 57.0 36.0

ETHOLOGY C SOCIOBIOLOGY 9 37 43.2 40.6 8.1

OTHER 21 54 29.6 44.4 25.9

FY 1971 PHO'S 72 291 28.9 44.7 26.5

FY 1972 PHD'S 73 762 24.0 44.7 31.3

FY 1973 PHD'S 84 333 29.1 42.3 28.5

RV 1974 PHD'S 106 407 33.7 41,0 25.3

FY 1975 PHD'S 141 322 23.6 44.7 31.7

NIH/ADAMHA/MmA PRE001.0 209 573 21.3 51.0 27.7

OTHER BEHAVIORAL PHD'S 267 104.' 32.1 39.1 28.8

MALE 155 1257 28.6 42.0 29.4

FEMALE 121 358 27.1 47.R 25.1

BOOM WRC, Survey of Biomedicul and Behavioral Scientists,
Washington, D.C., 1976.

39



APP. 614.1 INFLUENCE OF TMC WAIL4111LITV CI' FINANCIAL ASSISTANCE
ON THE SELECTION OF A PH.D. FIELDACADINIC

PERCENT INDICATING
ALL °IV S AVAILABILITY H40

SUPVEV EST SONS NO MEP
PHI) FIFLNYRAR/SUPPORT/SEX RESP TOTAL EFFECT FFFCT TAIN

TOTAL MAMMAL SCIENCES 2211 6130 24.P 68.4 6.7

ANWPDPOLOGY 285 1067 16.? 78.6 5.2
NIOIDGICAL C MEDICAL 47 175 27.3 70.3 2.3
CULTURAL g SC:IAL 213 R13 14.0 79.5 60
CTHEP 25 99 14.1 65.9

PSYCPOLOGY 141* 4690 25.1 67.3 7.4
COGNITIVE 70 200 25.3 65.9 8.9
HUMAN OWL C GEFtmot riq 495 28.4 65.6 6.0
HUMAN LEARNING C PERF0Rm 02 364 26.5 67.9 5.6
NruerncHav1ORat SCIENCES 94 7C7 21.7 74.9 3.4
PERCEPTUAL I SENSOPr R6 213 37.2 67.8
PERSONALITY L FRPFONNIL 33 163 30.6 69.4
PHYSIOL t CCRPARATIVE 192 44P 27.5 64.2 8.3
PSYCNOLINGUISTICS 31 134 6.1 71.4 22.4
PSYCNOPHYSICS C -METRICS 49 124 24.7 58.9 6.5
SOCIAL' 79? 1034 21.4 69.1 0.5
OTHER 717 840 24.3 67.3 8.5

SOCI1LOGY 271 1643 25.7 65.1 6.2
CCRPISX ORGANS/ g PROF 47 316 15.0 71.9 11.1
CRIMI43LOGYgnEVIANT 40 '22 9.6 R0.0 2.4
DtmCCRAPHY 25 11R 44.1 46.3 7.6
mFD1CAL 49 21P 45.4 43.2
OTHER 100 49 26.0 68.4 5.6

CTHEP WAVIeRAI. SCIENCES 737 110 33.5 61.0 5.5
COMMUNICATIONS SCIENCES 11% 309 37.9 5501 7.0
57MOtilY L SOCI0810LoGY 35 171 14.2 75.7 6.6
EITHER 9' 250 35.4 61.3 3.3

FY 1971 PHR'S 373 1570 24.4 67.Q 7.7
FY 1972 PHD'S 169 1615 23.6 71.3 5.1
FY 1973 PRO'S 340 1456 26.3 68.7 4.1
FY 1974 'WS 423 1708 24.2 67.0 9.6
FY 1975 PHD'S 666 1791 26.0 67.7 6.

NIN/A0ANHA/HRA PRFOOCS 995 2412 29.1 Z.7.7 8.2
nTHER 8FHAYICRAL PHP'S 1316 577$ 23.0 71.0 6.0

PALE 1415 5410 7..7 67.4 6.0
FEMALE 696 2440 71.6 70.1 5.3

Somas BIC, Survey of SlomeSical and Behavioral Srintiets,
Washington, D.C., 1976.
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: APP. 614.2 INFLUENCI OF THE AVAILABILITY OF FINANCIAL ASSISTANCE ON THE

SSLeCTION OF A P11.0. FIELD.. .NONACADEMIC

FIELD/YEAR/SuPPoRT/SEx

ALL PHD'S

SURVEY EST

RESP TOTAL

PERCENT INDICATING
AVAILABILITY NAO

SOME NO UNCER
EFFECT EFFCT TAIN

:TOTAL BeHAvICRAL SCIENCES 654 2498 20.9 74.2 4.9

;AMTKROPOLOGY 42 166 12.0 88.0

BIOLOGICAL t MEDICAL 3 13 46.2 53.8

;CULTURAL g SOCIAL 29 1C8 12.5 87.5

OTHER 13 47 100.0

',PSYCHOLOGY 464 1652 23.9 70.8 5.3

Y' COGNITIVE 31 124 '4%1 66.6 4.2

HUMAN DEVEL t GERCNTOL 64 270 30.8 64.0 5.1

HUMAN LEARNING t vomit 36 157 19.1 71.7 9.2

NEUROBEHAVIORAL SCIENCES 22 87 42.5 44.8 12.6

PERCEPTUAL t SENSORY 11 33 6.1 84.e 9.1

PERSCNALITy t ExPERRNTL 11 63 15.1 84.9

PHYSIOL t COMPARATIVE 51 138 25.4 65.9 8.7

PSYCHOLINGUISTICS 5 12 50.3 50.0

PSYCH0PHYSICS c - METRICS 28 50 27.1 T2.9

SOCIAL 104 354 19.0 76.0 5.0

OTHER 81 364 21.0 76.2 2.8

SOCIOLOGY 77 451 15.1 79.5 5.4

COMPLEX ORGANI2 L PROF 22 152 2.6 84.2 13.2

CRININDLOOIDEvIANT BEN 7 23 33.3 66.7

DEMOGRAPHY 14 72 16.7 79.2 4.2

MEDICAL 13 49 53.1 46.9

OTHER 21 155 12.0 88.0

OTHER BEHAVIORAL SCIENCES 71 227 17.1 76.8 4.1

COMMUNICATIONS SCIENCES 12 99 15.2 82.8 2.0

rTHOLoGY t SOCIOBIOLOGY 8 37 16.2 83.8

OTHER 31 91 19.8 72.1 8.1

FY 19r1 PRO'S 94 411 12.5 04.8 2.7

FY 1972 PHLos 92 381 21.8 71.4 6.9

118 538 24.1 70.6 5.3

FR; ::!: 116 599 18.0 79.8 2.2

V7 19T5 PHD'S 214 56c 2t.4 66.2 7.4

NWADANHA/HRA PRONGS 213 581 28.6 65.4 6.0

OTHER BENAV1O2 AL PHD'S 40.1 1917 15.4 77.0 4.5

MALE 487 1910 2..3 74.3 4.4

'FEMALE 167 568 19.5 74.1 6.4

MRCSs NRC, Sere; of Biomedical and Behavioral Scientists,
11Wahington, D.C., 1976.
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APPCNDIX H

ESTIMATING CLINICAL RESEARCH EXPENDITURES

An estimate of the ,mount of support for clinical n and D in U.S. medical
schools iF needed in order to refine our model of demand for clinical faculty.
The source of most of the medical school data we have been using is the annual
edition of JAMA devoted to medical education, but this source does not contain
the required estimate. The best data we can obtain from JAMA is total R and D
expenditures in medical schools. This is the variablE used in demand models
in the 1977 report.

The approach taken to derive an estimate of clinical R and D expenditures
in medical schools is to apply a correction factor to total R and D expendi-
tures. A correction factor which seems appropriate is the proportion of total
NIH obligations that goes to support clinical research. From 1969 to 1975,
this proportion has increased by 56 percent as shown below. This growth rate
is much grerter than that shown by total N1H research obligations.

Clinical research as Percent of NTH Obligations (NIH, 1975)

1965 1970 1971 1972

25% 38% 30% 32%

1973 1974 1875

34% 34%

In the absence of any direct measurements, the above percentages offer the
best available means of estimating clinical R and D expenditures in medical
schools. According'y, they have been used to produce the da a shown in Figure
4.2 and Table 4.1 (Volume 1).

There is of course a serious problem of defining clinical research which
clouds any attempt to measure its support. The NIH estimates were derived gen-
erally from its Central Scientific Classification System (CSCS) in which each
research grant is classified according to its rrimary field or discipline. If
that discipline falls within a group identified cs clinical science, then the
grant is tabulated as such. All program project and center grants are identi-
fied as clinical by the NIH

The classification of any grant is admiutedl szhjective. Therefore esti-
mates derived by this process are subject to consierablo .:licertainty. Other
classification schemes in use at NIH would likely to produce different esti-
mates of clinical research from those derived from the CSCS system. But the
latter have one advantage--they were prod'aced for a series of years under a
constant definition. Thus while the absolute levels may not be very precise,
the change from year to year seems to have somewhat more validity.

348 3.9e
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4,1 la 'Muter Dams Program ltreollments Sine October 1974 in Selsctiod Awls of Parsing with Doctoral atDoctoral Programs

tiastitution

(40111L

Doctoral sits

Psmaingdoc. site

hooded° Tsar

algBI11.11k

imilmIdnilmwammillOmiwww=mamipalia
1,74-75 1975-76 1976-77 1977-78

(est.)
1978-79

(est.)
198243.

2,259 2,672 2,860 3,029 3,427 3,885

:;55 748 698 636 700 90098 103 170 209 230 26053 59 86 154 18570 .59 42 95 115 150210 288 293 316 325 442?I 103 104 110 107 107201 189 191 208 213 21589 96 120 127 132 155164 167 172 203 305 21274 80 103 133 183 20C

K 231. 269 251 283 300 300I. 77 81 79 91 108 158K 147 147 154 172 170 170
11 201 201 212 236 250 2960 62 Be 104 124 135 135

.11IIMMMIM11110

iCUNCW1 WIC, Surveys of Doctoral and Pending Doctoral Programs for Nurses, Washington, D.C., 1f78.
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411

1 1.2 Mister Degree Merollsouts
Oleos October 1974'ift ildsatsd

Schools of Mussing with Doctoral or Pend* Docterd
..ii

*Cams by Mellon of tho toustry

,
''-rt,t

.......~...............-...............

1

2

3

)-ItLdaest

2

3

4

1

2

1

2

3

4

5

6

Academic You

(est.)
(est)

1974-75
1975 -76 1976-7?

1977-78
1978-79

198283

2,259 2,812 2,860 3,029 3,427

.1,0S 748 698 636

201 201 212 .236

62 88 104 124

201 189 191 208

89 96 120 127

164 167 172 203

74 80 103 133

98 103 178 209

70 59 142 95

53 59 86

210 288 293 316

80 103 104 110

231 269 251 283

77 81 79 91

147 147 154 172

700 900

250 296

135 135

213 215

132 1S5

305 212

183 200

230 260

115 150

154 185

325 442

107 107

300 300

108 158

170 170

NRC, Surveys of Doctoral and lending Doctoral Fromm far wurossf washinston, D.C., 1978.
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Ate laic Taw

1974-75 1405-76 1976-77 1977-78
(sat.)

1978-79

(est.)

1982-83

lAVAL

rZ1

,.TInctoral

A
I

0

I

G

H

174

129

16

27

4

263

133

5

23

29

9

4

6

2
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176

9

34

29

3

19

9

0

11
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200

31

5

49

32

7

28

14

16

17
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200

42

24

55

39

13

29

19

26

22

516

200

47

44

75

60

15

32

33

35

45
.1.10

ICUMCS, 1111C,Sariny of Doctoral Programs for *arm, Washington, D.C., 1978.
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246111Mmbet of faculty Imaged in at Least One Weird Prolvt in !Mooted Schools of Nursing with Doctoral or

Onototni Propene in October 1977 by Region of the Country

Number Inge* in Isaaarth
.WWW

0 1 10 11-20- 21-30 31-40 31 -50 51-60

rmr=010

X

x
x

4,-, 2

X

.4
5

OPOOICis moo Surveys of Doctoral and Pending Doctoral Programs for Nurses, Washington, D. C., 1978.
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IS ISaber of Multi Swaged in Hors Than One Research Project in Selected Schools of Rusin; with Dxtoral or PendirgPropos In October 1977

Saber Imaged in Hors Than One Rowel Project

',.1astitlation 0 1-10 11-20 21-30 31-40 41-50 5140

%(....

r'...,'

N 7'relteral site

A x
,..:-

i:'..,-
11 X

-
C x

X
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X
r X
0

1 X

J X

Peadirq doc. sit.

I
L

a
O

X

Oxfam VC, Surveys c,f, Doctoral and pending Doctors! Progreas for runes, Ushirgton, D.C., 1978.
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App. S S.l Mobs: of Massarch Grants/Contracts by Amount of Direct Cost Support in :elected Schools of

AM** with Doctoral or Pending Doctoral Programs in October 1977

Institution

Rascarch Support (no. of projects in each category)

fadi WOMMEMODEPARN

Less than

$20,000

420,000 to

99,999

TOT IL

$100,000 to

. 19S 899

More than

$200,000

37 41 10 4

Doctoral Sits

A
4

0 4

C 2

0 (sato)
2

2

g 1

r 4 1

4 2
C 3

8

II

I

3

2 3

9 1

17
4

a

Pending Doc. Site

X
L
It

2

M (Niro)

0

3
3.

4
2

2 3.

4

8 3

SOUICRs UNCIBurvsys of Doctoral and Pending Doctoral PrOgrail for Purees, Washington, D.Z., 1978
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4.2 'amber of Wear* Mote/tont:acts by 'Amount of Direct Cost Support in Selected Schools ofParsing with Doitorel or /ending Doctoral Programs in October 1977 by Manion of the Country

apIllWEINIIIMIIMIM111=1=1*M.MW=1111Plilm.~

Megiou

liseearai SomOrt (no..of projects in owl cetsg0rY)

$100.000 to

199,999

.,,..1-a.....=611111ili

More OW
$200,000.

LASS than

$20,000
$20,000 to

99,999

37 41
10 4

1
4

2 (sem)
3

3

Midwest

1 3 4 23 8
3 2 3
4 4 9 1 1

South

1 2
2 (sero)

ihst

1 2
42 1 2

23 4 1
4 4 2 3 15 2

15 2 4

MI=IMI1111m 11111MI

800MCSI XMC,Surveys of Doctoral and Pending Doctoral Programs for Nurses,
Washington, D.C., 1978.
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APP. I 7.1 Amount of Nesearmh Develveent rapport (Direct Costs) in Selected Schools of Nursing with

Doctoral or Peodirg Doctoral Program in October 1977

Institution

11=monom.wwWmers

Research Deva lopent Support Is o. of projects in each a
ategory)

Lass than 520,000 to

$20,000 99,999

$100,000
199,999

NyAmiwom.rmn.Meimmm..=

TOTAL

Doctoral site

A
I (soot

C (zero)

7 5

D

1

A 1

P (tiro) 1

1

2

.7
1

Pending doc. site

X
1

1

L
1

p (saro)

2

0
1

1

SOORCZI
NRC,Surveys of Doctoral and Pending Doctoral

Programs for Nurses,
lbshington, D.C., 1978.
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