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OFFICE Or THE PRES&EIII7
2101 CONSTITUTION' AVENUE
WASHINGTON, D. C 20418

4

NATIONAL ACADEMY OF SCIENCES

June 16, 1975

,
The Hcnorable Caspar W..Weinberger
SeCretarlOof Health,Education, and Wplfare
Washingtonti D. C. 20201 . .

, .

My dear Mr.,Secretary:

T am *eased to present to the Department of Health,
Education, and, Welfare the 1975 repOrt of the Committee on n

a Study of National Needs for biomedical and BehaVioral Re7
search Personnel: This continuing study'has been undertaken
by the National Research Council,pursuant to,,Title I of the '
National Research Act of 1974 (PL 93=348). It responds to
your request of September 160974 thatthe Nat.ional,Academy
of,-Sciences;mae .such a study and.follows my letter of March 6,
1975 indicatingthat the Academy would accept this task. The
work has. been supported under Contract NO1 OD 5 2109 withe
National-InstitUtes'of Health. .

The Act states (Section 03 (a) ) that the purpose's. of

the' study are to: \ "(1) establish (A) the Nation's overall A
need for biomedical and behavioral)resparch personnel, (B) the

`subject areas in which such per'sonnel are needed and the number
of such personner,needed in each such area, and (C) the kinds ,

and of training whiCh,should.b6 provided such (personnel;
(2) assess (A) current training programs available for the train-
ing of biomedical and behavioral research personnel which are
conducted under--this Act at or through institutes unaer the Na-
tiona1 Institutes of Health and the Alcphpl; Drug Abuse, and
Mental Health Aditinistration, and (B) other current training
programs Available for the training of such personnel; (3) .

'identify the kinds of research positiOns available to and held,
.hy individuals completing such programs; (4) determine, to the
extent feasible,whether theprograms referred to in clause (b)
of paragraph (2) would be adequate to --meet the needs established

f.

a
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The Monoiable Caspar W. Weinberger
June 16, '1975

Page Two

under paragraph (1) if the programs referred to in clause (A)

of paragraph (2) were terminated; dnd\-.5.) determine what modiL
fiOktions in the ,programs 'referred to in parag;aph (2) are re-

quired to meet the needs.established under par graph (1)."
4

The prepent document, submitted in order to meet the re-
quirement tor a report in FY 1975, was prepared little more than

three' months after commencement of the study, hence, it cannot
respond fully to,the broad,and difficult requirements set by.

the Act. But a beginning has been made% T)trust that our re-'

ports in 1976 and thereafter Will deal in'a more detailed and

aningful way with the significant problem you have brought

to .us.

We shaXi be glad to discuss this report. for 1975 witk

you and your. staff:
. .

Sincerely yours,

Philip Handler,
- President
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4 This is the first of the annual reports in the continuing study:re-
quirs6tmder provisions of the National Research Service AWa.rd Act Of

, 1974. In approach ing this initial task, the)Committee on a Study of.

.f National Needs fort Biomedical and BehaAiiqral Research Personnel examined
critipally,alarge\and dilerse body of available data. The,pcture emerg7
,ing from that scrutiny did not.permit.a clear distinction between transi-
tory deveIcipmentsand longrange trends even though there'is ample reason:

.to believe that wejare in a period of transition. Limitations in the data
base wereanticipated in.the preceding feasibility" study and. in the event.
proved all too true - it is not surprising, therefore, that :the present
repOrt deals, with a'limited analysis of the current stuation rather than
with projections.

,

The rOorthas been prepared under the MOS't formidable time con-
, straints.. Approxima ely 90 days elapsed from the authorizationHtopro-

deed with the study t the 'commititee's final, review of the report. g;iere

haS been .a grossly in dequate opportunity to weigh broad policy questions
that have been the subpct of continuing debate.. Nor has it been p6sSible
to deal--at length with\all.the administrative, resource, and organizational
issuehat fall within the pArview-of the continping.study. Consequently,

thie-repOrt should beregarded as a preliminary redboxise to the. Congressio-
nal-request contained in theAct. With enhancement of_ the data base and
refinement.of methodology/ which can be expected in the coming year, future
annual reports can be looked tofor realizatlion'of.the full ,potential of S.

the continuing study:
t

'Completion of the report for i975 would not have been possible with-
ou.4help from many qtarters, The. Committee is-indebted to.itSPanels for
advice on data,analySis, disciplinary classification, and the_statusOf
science in the various fields. Vincent Price of the National Institutes
of Health, David Kefauver of the Alcohol, Drug'Abuse, and Mental Health
AdMinistration, and Dan4el Fox of the Health Resources Administration

r."

provided datavand helpful interpretation of administrative procedures in
the training programs. Robert A. Alberty, Chairman of the Commission on
Human Resources4 and' William C. Kelly, its Executive Director, were a
souroe of constant,support through-their understanding of the complekities
ofscientific-manpower Studies, .-Robert Lindee of The Henry J. Kaiser Family

V
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Foundation provided v4luable advice and assistance. Several cOnsultants--

Richard B. Freeman of-Harvard-pnive ityr SamuelS. Herman-al Temple
University, Robert G. Snyder, full-t e consultantto-this project, and ,
Robert K. Weatherall'of the Massachus ttS Institute of Technology--con-
'ducte-d.studies at the Committee's requ stAnd provided much -helpful
tance. Finally, it is a pleasure to a ,nowledge the competence and in-
dustry:of the entire staff--ssPecially iudence Brown; Porter:Coggeshall,
Lindsey. HArMon, Kay Harris, and Allen Scgert who served ag Acting Staff
Director in responding to the demands o4this.first phase of the_coritipiN00
ing study.

4.

June 11, 1975

.

Robert GlAter, M.D.
Chairman., ,
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AAMC Asociation of. American Medical Colleges
Academy National Acadomy of Sciences
Act .National Research Service Award Act
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1
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NIDR National Institute of Dental Research°
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Niq National Institutes of "Health
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A

RECOMMENDATIONS

In developing, its recomMendationsi"the Committee was guided byiphe

principles described on pAges 37 through 40 and its'experience with bio-
medicalsand behavioral training., Theavailable quantitative data were
studied, but at the present tilde it iSnot possible to derive needed train
ing levels (numbers of people to be trained) simply from quantitative in-
formation.' More dan, and will, bedone to improve,the data base and its

interpretation. Some'directionsthat this effort will take are described.
. in the last two sections' of this chapter and in Appendix .p. In addition,

the Committee is looking forward .in the year ahead to obtaining informa-

tion about recommended future levels,of:biomedical and behavioral research
support from the report of'the President's Panel OnSiomedicalResearch.

In the view of the Committee, the most important principle under-

lying its recommendations concerning training is the'importance of main-

taining or increasing the quality of biomedical end behavioral research.
It is important to attract able people into thee research fields and .to

.make it possible for the most promising to obtain the best possible educa-
tion and researah experience at pre- and postdoctoral levels, independent
of their own personal resources. In order to"maintain high-quality train-
ing environments, it is also necessary for the universities,Gas well as
therstudents, to'have sufficient stability to makelsound plans. The country

also has-a large stake in the ,quality oiathe postdoctorals in the pool,

Supported as trainees'and fellows, and must be careful in developing plans

tllat would alter the nature and size of this pool.'

. TRAINING RECOMMENDATIONS

The Committee recommends that federal training support be maintained-

in FY'1976 across the fields_of the biomedical and behavioral sciences at
the levels that prevailed in them in FY 1175. By161evele we mean .numbers

of people to be trained. Points 1-8 deal with the special requirements for
trainind in.thefOur broad fields, by preAoctoral and post4octOral categories.'
Point 9 summarizes,the 'Committee's understanding of-the numbers of trainees
and fellows that.its general recommendation,'"oalls for Point 10 concerns the

division of support between fellowships and training grants.1

'-a=1

1See page 20 for definitions of sudh terms as "fellowship," "training grant'
etc.

F.



1. Predoctoral train4 in the basic biomedical sciences

Since the.trainid§ of graduate students adds to the nation's stock.
of, basic bioscience research personnel, the Committee has addressed the
question of the appropriate rate of training ofdoctoral candidates. in .
these fields.- The demand for,additional doCtoral scientists is going to
depend upon the research programs of the National Institutes of Health
and other government agencies, expansion of research inindustry,-the.
development of government programs for \improvement of the environment,
and personnel requirements related to quality standar& on food,.drugs,
watelt,and medical treatment. Some guiaance'as to appropriate levels.
will come from the recommendations of the Presidenf'S Panel on Biomedical
Research concerning future levels of biothedidal research. However, it
appeare now that unless there'is significant expani.;,h of biomedigal.
'research supported by government and industry and significanf_rates of
departure. af individuals, from biomedical ieSearch,iAto teachingadMini-
stration, and other non4research"activitiea, future Predoctoraltrain-
ing levels may need tobe reduced from current.levels in some of .the

.

7 .basic bioscience fields.
/

The Committee does not feel that"it can make specific recommendations
about predoctoral, training levels. in specific fields of the basic-biosci-,
.enceauntil. these matters have been Studied in greater detail during the
next year.**It,doed,not believe that the aggregate predoctoral trathing
levels in these fields shbuld be-increased above the leVels of FY 1975,
although there'illay be needikor flexibility'jin adjusting among subfields.
Some subfields may need somewhat highet leveIs of training, to be com-
pensated by somewhat lower levels in the other subfields,

The NIH Medical Scientist Program, under which suprIrt is given to

persons who wish to acquire both M.D. 'and Ph.D. training in preparation
formedical research, deserves special'-note. Although this is still a
relatively small program, it gives evidence'of,being an important
component of the training spectrum. The program provides anim-
portant "middle ground" in the training spectrum. The Committee believes
that support for this program should. be maintained and the feasibility
of its expansioni under present high Standards of excellence, shouldbe
explored by pm so tha that possibility can be considered by the Com-
mittee in preparation #or the 1976 report. Iv

2. Postdoctoral training in the basic biomedical sciences

The Committee pmpha izeS the importance of postdoctoral training
support inthe basic biomedical sciefees. Postdoctoral training for
Ph.D's is essential for the qualikty of the preseftt and futur biomedical

c
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research enterprise. Support of postdoctarals4does not increase the man-
power pool, but provides for its improvement and for diversification into
more applied areas of special importance. In many of the.basic biomedical
sciences,°long training experience is required for those who will make.
significant contributions in specialized'fields,-and for, others, posti.:
doctoral training provides the breadth'needed for research in more applied .

areas. In particular, thi'S mechanism provides a way of supporting ne-
glected or emerging fields which may,. in-fact, have great potential for
new approaches to the solution of important recalcitrant medical problems.

POStdoctoral training for M.D.'s provides them the opportunity 'to
enter areas of basic bioscience research with the perspective of a medical
education and health-care experience. PtedOctoral trai6ing'in'tbe basib bio-
sciences usually lasts about-seven years, but postdoctorals often achieve
their training goals in two years. Thus postdoctoral training program6 pro
vide the means for preparing researchers more rapidly for emerging and re=
cently.recoanized priority-areas. In addition, postdoctorale do research
and add-to:knowledgein their fields

3. Predoctoral traiping,in-the behavioral sciences

o

NIH and ADAMHA training grant prOgramg%have a relatively modest effect
On the total numbers of research dOctorateS produced each-yearJn psychology
and other behavioral sciences because-slily a.small percentage of the current

' doctoral candidates are s14pported in this way. However, NIH and ADAMHA trai
ing grants support a large fraction of the dodtoral candidatesin certain areas
of the behavioral,sciences---such as anthropologt4ehavior/sOology, and spci-
ologr-that are of special interest. for the objectives of.certain'pragrams of
NIH, ADAMHA; and HRA. The needs for federal research training support in the
behavioral sciences should therefore be judged in relation to the requirements
for behavioral research in areas relevant ta current4natiOnal.health,objectives

e'""

In order to have strong national research programs in areas such as
drug abuse, alcoholism, and mental health, Predoctoral training should be
provided in areas that are especially important for these national pro-
grams. In addition, there should be training for the purpode of inCreas-
ing the application of behavioral science methodology to general medical
problem areas and the delivery of health care as more emphasis is direted
properly to long-term degeneratiV processes and to effective societal
adjustment.. Such training grants can attract able.studentsinto basic
areas that are important for future research on this class of nationW
problems.

4. Postdoctoral training in the behavioral sciences
0

Postdoctoral training provides the opportunity to attract Ph.D's and

16 4
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M.D.'s', into. behavioral research basic to improving mental health and
attacking effectively problems of drug abuse and alcoholism, and. to
give training in applied or problem oriented research tci.basicbehay-
ioral scientists. Further studies will be made of the:needs for be-
havioral scientists in research'programs of knterest to NIHand.ADAMHA.

5: Predoctoral training in the clinical sciences

This is a small and rattier specialized form of training but uovides
an opportunity to involve pre-Ph.D. as well as pre-4<b. students in work

on clinical research problems!, Because of difficulties Ot classifica-
this area of predoctoral research training.is not clearly separable

from predoctoral basic biomedical science research training and so will
not be considered separately here. f

6.- Postdoctdral training in the clinical sciences

',The National. Research Service AWard Act is designed primarily to
provide training for'research and is not intended for the specialty
training of'clirigians for the practice of medicine. This limitation
may make it,possible to reduce, the number of trainees in this area, but
the facts are not yet'sufficiently clear to the Committee that it can' .

, confident of specific irecommendations for reductions. .At the' press
ent time, medical students are showing increased interest in medical prac-
tice rathet than careers in research; and so currentrprograms for research
training in clinical sciences maybe undersubscribed as compared with re-
cent past training levels, and there may be no need for deliberate re-
straining actiol. Therp is a common misconception that the number of M.D.
researchers is Acessively large; the Committee can find nb evidence to
support, this notion.

In view of the iMportance of clinical research,and the need to attract
capable M,D.'s into the 'field, the Committee is not prepared to suggest spe-
cific reductions at this time.

7. Predoctoral training in health services research

This relatiyely new area,2 represented primarily but notexclusively
t

by the H.RA, has special importance for national health policy. It involves

2Improving Health Care through Research and Development. A report of'the
Panel on Health Services Research and Development of the President's Sci-
ence Advisory Committee, Office of Science and Technology.' U. S. 'Govern-
ment Printing Otficer_March 1972.

I
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economics, sociology, statistics, and other disciplinbut the needs
for predoctoral training programs cannot be judged.simply in terms of

the annual doctorate productions in these fields. Health services re-

necessarily requires a multidisciplinary apprOach. =Order to
assure that training inthis area is of high quality, there is a need

for a limiited number of predoctoral training programs. Since this is a

new area of recognized national neoh, there is the temptation to build

up progiams too rapidly. The Committee suggests that training programs
emphasize Postdoctoral training somewhat more than predoctoral until the

future demands for Such research personnel become clearer.

This is not a ingle fields and a wide diVersity of.training grant

programs needs to be eveloped. HRA and professionals in this area have

an obligation/to dev lop plans and objectives which'can'be examined inl'rt

terms of needs for training programs;

8. Postdoctoral training in health services research

Postdoctoral.training programs' offer the opportunity for attracting

'P D.'s from areas such as sociOlogy, psychology, economics, and anthro:

pol gy into research on theequality and efficiency of health services.

Since postdocteials can joe trained in less time than doctoral candidates,

postdocto5a1 programs offer a special opportunity for the development" of

this field without overstimulating the production of new doctorates. The '

Corattteers present impression, based ion incomplete,data, is that there

ate a f4I'fields in halth.sexviceS research that are in Short supply:

\\ 9. Numerical recommendations

'TwlAbAied to the eight'broad training areas, the recommendations given
above yield .abproximate'numbers of fuli-time trainees'and fellowg for sup-

port in FY: 197.6. The reader is reminded that these 'lumber's are based on
estimatesof training levels in FY 1975 (TABLE 3) and are not indepen-.

dently derived. The nurtibers are as ollows:

Predoctoral

- Behavioral Sciences
.

-.Clinical Sciences

.- Health Services Research

-11asic Biomedical Sciences 5,700

.1,8op

140

4640

Total 6,280
r.

Postdoctoral- -Total

8,800

2,060

3;340

730

6,6.50 14,930

3,100

260

3,200

90



Thead numerical recommendations, according to the information available
to the cooMmittee, approximate the numbers of awards made in these fields
in. FY 1975. The recommendations are made siject to the following condi-
tions:.

a) The distribution of federal training support should
be divided 'Among NIH, ADAMHAf and HRA according to
the FY,1975 pattern.

,,

b) Distribution of the above numbers among subfields,
of the four broad training fields should apprOxi-s°
mate the distiibution.that prevailed.in FY 19/5.
Pages b-24 contain a list of the subfields that
the Committee, for the purposes of the present re-
port, considers to be associated with these broad
training areas, Thd taxonomy is far from satis-.
factory, howevet; and-will be the subject of further
-stOy in preparation for the 1976 report.

c) The Medlcal.Scitntist Program should be supported
at its FY 1971 level of approximately 450 persons.

d) A somewhat greater emphasis should be placed on
postdoctoral training than-on,predoctoral in the
behal.tibral sciences and especially in health ser-
yices research over the next several yearsnot a
mati5ed discontinuity, but a gradual shift toward

,I:, postdoctoral training. The proposedreduction in
postdoctoralawards in. health services rese iClin
the President's. FY 1976 budget,(see TABLE

J
seems unwise in view of the need t suppot the
training of those who wish to tran fer to pis field.
)

This simple cla
training programs in
intended to inhibit in
fellowship support or o
ciplinary fields are. oft
for health problems and s
is rigorously and invariabl

ifiCation of all NIH, ADAMHA, and HRA research
,41.04gmedical and behavioral sciences is not
'Oration of new types of training grant and

leas or concepts of training. Interdis-

tant for degelopments which are relevant

bek encouraged. No claSsification scheme

'I
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10.. Training grants versus fellowships

The National Researdh SerVice.Award Act specifies that not lees
than 25 percent of the training.fundS should be used, for awards: to
indiVidUals. The CommitteedOceeneral, favors training grants' -to in-,
stitutions over fellowships/aw ded tOindividual students. Training

grants have the advantage that they providefor the development of a."
trainingsenvironment in which a group of faculty members, graduate
students, and postdoctOrals work together toward a: common objectiv.

The Committee recommends,-whilikrecogniZingithe importance of.predoc- -V
towel fellowships in. certain instances, that predoctoral training of

NIH, ALAMHA/and HRA be supported through training giants.
F . ,a- ". 4 ,-z . ,

At.the postdoctoral level there is morevieed-for fellowships

because of the muchmider variety of fields and the tact that some

of thepostdoctorals need the, opportunity to seek training in smaller..

departments, laboratories, or institutes that might not be able to sus- f.

tain training programs. The percentage specified in the Act as a lower

limit for awards to individuals may bean appropriate,upper limit as

Keil fdr postdoctoraL.awardS through fellowshipsto individuals*. ;Until

the Commi 'ttee has had an opportunity to examine the situation more care-

fully, it recommends that ,the-proportion: of.postdoctoral training given

in the form of fellowships be essentially similar in FY 1976 towhat it

wis in FY 1975. Further.study will be given in the year ahead to this

important issue. Such further'study may lead to recommendations for

changes-in this aspect of the Act.

a ,
RECOMMENDATIONS CONCERNING DATA MID METHODOLOGY7

l... Data

The Committee.recommehds the.t the NIH, ADAMHA, and HRA work with the

Cominittee's own staff, the Panel on Dataand Studies, and other organiza-

tions to remedy deficiencies in data asa matter of high priority. Spe-

a) The field structure used in the Doctorate Records File

(DRF) and the Comprehensive Roster of Doctoral Scientists

and. Engineers R) of the Commission on Human ResoUrcp$

See. also Append'

-
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to describe the biomedical and behavioral fields Should
be reconsidered to see whether it'can be made to meet'the
requirements of this study more adequately. EffortS to
achieve a common field structure should at the same time
be. pursued elsewhere.

b) Information items in the DRF and CR concerning the extent
Of research involvement of--,individuals, should be made more
,precise It is necessary not only that, persons whose ,rer,
search activities are a. major function be.separated from
those who areless ocli.rectly involved in research, but that
the percentage of time eachperson spendi in research be
specified.

C) The sample used in.the CR to obtain information about bio-)
smedical and behavioral fields should be suitably augdented
to give greater'.-Statistical validity twthe data in the
Morespecialized data

d) Lack of comprehensive data about M.D. researchers is a
major deficiency in understanding the personnel supply
in the biomedical and-behavioral researcI fields. The -

' COmmittee recommends that.. steps be taken in.cooperation
with the Association of. American Medical-Colleges to
extend the coverage Of the AAMC's Roster of Medical'SchOol
Faculties to conducting research in research
institutes, industrial laboratories, and the NIH Intramural
Program and other government agencies. Other.appropriate
steps'should also be. taken so that complete data on.individ-7
uals in this group will be available.

The Alcohol, Drug Abuse, and Mental. Health.Administration-
and the.Health ResourcesAdminiStration shouldgreate from

-administrative records a comprehensive, computerized:data.
bankconcerning'all persons who have been given support in
their fellowship and training programs, both predoctoral
and postdoctoral, from the inception of the programs to
the present, and-shopld keep these files current in',the
:future. .Such a file has teen created for the National..
Institutes of,H44th and serves an essential purpose in
the adminietratiOhOf NIH training programs and in studies
such as those of 'this.Committee. In order to achieve' this,
ADAMHA and HRA should be given additional authority to
collect the needed data from training-programs directors
and others..

8 7
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Data sources 4.K'modes of s udent support other t n the
qt

training and felldphip ograms addressed by the National
Research:Service Award teaching assistantships
and research assistantships supported by state or institu-
...tional 'funds, researdh aSsistantships'and postdoctoral
assopiateships supported b federal.researeh dontracts,
sthdent loanS, and private funds-need to be developed and
made available.to the CoMmittee on more systematic basis.
(See Appendix.D.) ,

Consideration should be:giyen,to employer surveys and other
data sources for evaluating future'demands for, biomedical
and_13ehavioral,research personneL The cooperation of
professional societies can be especially helpful in this.
connection.

A

. u

,h) PiOgrath data on the probable. effects Qf new administrative
procedures, budgetary provision&,.andNotheryvel-determin-
ing factor's need to bemade available to the Committee by-.
NIH, ADAMHA, and fiRg on a continuing basis.

. 4

2.. Methodology

The Committee joins other organizations; such as the National Science
.

"Peard, in urging that greater attention be given to the develOpment of
more adequate techn'ques for prbjecting supply and dtilization of per-

sonnel in these fie dS. Specifipally, the Committee recommends 4At .

consideration be given to. the market mpdel, which attempts to incorporate
behavioral,characteristics of employers, training institutions, and in-
'dividual students and scientists, as well as to the "fixed,-coeffidient"

methods of .
projection used in'the past,

C.. RECOMMENDATIONS CONCERNING THE SYSTEM.

OF RESEARCH TRAINING AND UTILIZATION.

During the year ahead, the Committee will examine in greater detail

the complex problems of the sy em with which the National Research

Service Award Act is concerned. Maintenande of excellence of training,

assuring the. stability, of the system and forestalling wide swings in the

0:

22
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ersonnel supply, and avoiding the dangers of stagnation of the research.
dre will all concern the Committee. Meanwhile,-kthe Committee recommend'?

1. Innovative approaches to research training, such
as,thenew program in the National_ Heart afld Lung -
Institutg, Aeo to I;e instituted and ev9.1uated:

The turnover rate of the cadre of bioMedicil ana
44?e'havf9ral researchers needs special: attention in
an eraloi stasis in facultYgrowthand limitations
on.AlternatIve opPortur4tieS for people who.Want
to'ldave reSearch.for other activities. New- mecha-

nisms. will be needed,to make It possible fah' outEldw
.at the "top," inflow of newetalent, awl exchange with
other fields of endeavor throughout thehorMalwork
span.. The Committee will disdUis'these matters
yeAf Ahead: It urges other otganizations to do so also
and,.50. share their iindingA

-

10 ' .
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ORIGINS AND. ORGANIZATION OF ,THE STUDY

,

'The presentkeport presents the findings apdrecommendationsof
the Committee on a StUdY of National Needs for Biomedical and BehaVioral.
Research Personnel, as the Ilk'stof.tfielnnuaI.reportS in a continuing
study called for in tile'National Research Act Of.1974 (PL 93- 348)-.

J

SUMMARY OF PROVISIONS 4
$

, . ---- . . 4,
. '

,

i

Approved on July 12, 1974, the Act amends the Public Health Service
Act -"to establish 'a program of Nationaa_Research Service Awards to assure

...

the continued excellence [emPhAtith added] Hof biOmediCal and behaViotal
research." -Title I isoalled the National Research Ser;tice Award Act
and will be referred to ilt-this-repOrt as the Act.' It repeals' exist
researchtiaining and fellowship authorities of the National Instit
of-Health (NIH) and the:Alcohol Drug Abuse,4And Mental. Health Admi

stration (ADAMHA). Respetch-training activities of these agencies
hencefotth be carried out under a consoUdated.authoritycontained in _

the new law. The Act concerns research training primarily, although
clinical training is also addressed. It is not completely"clear how

e Act affects authority available elsewhere in e.PublicHealth Ser-
vice Act under which the Secretary may ente to contracts with public
and private entities and individuals '-for health services resesarch and
healthstatistics training,

ng.
es

1-
will

.The.Act is a clear signal of Congressional concern regarding an
'important sector of the nations human resources. The Committee regards.

its enactment as a positive step in.whichthe Congress calls on the re-..
sponsible agencies of the Executive Branch, its own committees, and the

:biomedical and behavioral iesearchcoMmunities to examine national.pet-.

'biomedicalrequirements: in an area thet.has contributed.much to the national
,`well -being in the past and'thathas much to.offer in the future..

4See Appendix C'foF further information aboute3,egislative authorities
cr4 for training,-including portions of the text of Title I of the Act.

\11

11

24
../

I



Afrhect authoriies awards for.predocto al and postdoctoral research
traiy.ng,bath to individuals and to nonfede al public or nonprofit
insti 4Eiph (whibh will select individuals or such awards). Not less
than 5 percent of the amount appropiiated m st be made available
directlytoindividuals. Each award recipie t must give assurance that\
e or Wle" ill meet a service requirement-r-e gage in health'research or
t achin0 or,alternatively; (1)'serve as a member of the National Health
Service Corps (2) serve in his or her specialty in a,seographic shortage
area in that'specialty or in a'health maintenance* oroienization which-
offer4 care in a medically underserved area, or (3) serve in an approved
,health related activity. Guidelines now under re iew specify the period
of time within which repaymeit may be made, the ype of research and
teaching which qualify as Paybabk, and otter m tern relating lo service
payback. ReCipients who fail to compll, with. the service requirement
must reps the amount of their awards plus interest,. less, proportionate
credit fo tia7,f of the months they actually served.

'Effect qulY 1,,..1975,awards under the Act may be made for-research,
training on y h,those sgbjeOt areas in which there,is need for personnel,
as determined a+ co study which the Secretary is to request
the Nationa1,4cademy of Sciences ta conduct. The Act states that the
purposes of the study' are to:

1) establish (A) the Natiph's overall need for biomedical
and behavibral research personnel/ (B) the subject areas in
which such personnel are needed and the number of such
personnel needed4n eachqeuch area, and (C) .the' kinds and
extent of training which should be provided, such perloonnel;
2) assess (A) current training 'programs vAilable,for the
training' of biomedical and behavioral res arch personnel
which are conducted Under this Act at or hrough institutes-
under the National Institutes of Health and the Alcohol,
Drug Abuse, amd Mental Health AdMinistration, and (B) other
current trainin programs available for the training of m

.1

such personnel; ),identify pie kinds of research positions
available to and held bycindividuals completing such .

programs; 4) determine, to the extent feasible, whether
the programs referred to'in clause (B) of paragraph (2)
would be adequate to meet the needs established under
paragraph (1) i the programs referred to in clause (A)
of paragraph (2)\ were terminated; and 5) determine what
modifications in the prografts referred to in paragraph. (2)
are required to meet the needs established under paragraph
(1).



Pursuant to this requirement, the Secretary requested theAcademk
on September 16, 1974, :1tAD conduct, the study. The NIH was designated

thp.lead agency within the.federal government; but, it was understood

that the study would also require assistanoe,4rom ADAMHA. -Since the:

National Research boux104 is the operating are-Of:the Academy, the . .

Chairman of the National Research Council (NRC) asked the CommissiOn,on

Human Resources to a central responsibilitywithin NRC,vi.th the

understanding that other NRC units--especiall ,the Assembly of Behavioral.

and Social Sciences, the Assembly..of Life Scie esy and the anstitute of

Medicine--would also, participatev

°

vOn September 21, 1974,the Governing Board approved the establish-'

-----ment,of-a committee by the Commission on Human Resources to examine the

feasibility of the continuing study called fa in the Act. Funds were

-provided by the NIH to carry out the feasibility study. NIH, ADAMHA,'

and/HRA also provided data and other information upon req stand con-

silifea-Vith the committee about the requirements for the ontinuing

study- 4

.4.
The committee on Feasibility Study of National Needs for Biomed-

ical and-Behavioral Re earch PerSonnel met three times under a very tight

schedule to complete it task as early in 1975 as possible. Five panels

in disciplinary areas (Basic,Medical Sciences, Basic and Applied Biology,

e"mbehavioral Sciences, Clinical Sciences, and Health Services Research and.

Evaluation) and three panels in methodological areas (Supporting Studies,

Data and Analyses,'and Impacts of Training) assisted the Com#ittee in

reviewing the adequacy of data and methoddlogy for estimating-national

personnel nevis in the biomedical and behavioral research fields and in

considering some possible approaches to the tasks set by the Congress.

The chairmen of the Commission and committee and members of the

staff consulted widely concerning ways of responding to the Congress-

ional mandate. Within the NRC--in addition to the.CommisSion itself--

the following Units were kept informed andalinvitetl,to contribute:

Assembly of Behavioral and Social Sciences, Assembly of Life Sciences,

and Institute of Medicine. The chairmen of related sections of the

National Academy of ScienCes were invited to express their views. 'Out-

side .theAcadeMies-Institute,Council complex, a number of groups were

consulted: the staff of related Congressional committees, NIg/ADAMHA/

HRA, the. Office of Management and Budget, the Ofce of the-Assistant
Secretary/HEW-Health, and a number of scientific artd professional

societiesand educational org96atiOne.

13)
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The committee's report on feasibility was completed early in Febru-:
ary and submitted to the NRC Governing Board on. February 21, 1975.5 It

recommended 'that the National Academy-of Sciences, operating through the,
NRC's Commission on Human. Re urces, accept the Secret invitation
to conduct the continuing s 'ily4 but stated a number of :4 and
caveats. The committee vi ed the task as difficult, but necessary and
--.-in a suitably long time rame-;-feaSible. The report discussed 'the
reasons for this belief, ut.necessarily left a number of important

-questions to be answered in the continuing Study'. In response, the
Governing Board approved the first phase of the continuing study to
June30, 1975. The Chairman of the-National Research.Council replied
to this effect to the Secretary on March 6, 1975, transmitting a copy
of the committee's report71,,

/01

The legislative date for the annual submission of a report.to the
Congress by the. Academy throughithe Secretary wad March 31. It was
agreed, however, that.the'first report could not be provided before.
June 1, 1975, becalide of the need to make preparations for the task
ahead. The feasibility repOrt made it. clear that this task would indeed
be complex and diffieult:

Assaying quality [of personnel] is a difficult problem.
*re are at present Only rough.methods for taking this
attribute .into account, such as assuming that the quality
of institutions or departments can be measured, and that
on the who) e institutional quality is related to the quality
of those-wholgre awarded degrees.

The'restlts of attempts to produce supply and demand
forecasts by field and have been spottyt Sizeable
differences between projected estimates and actuality are
not uncommon.,...

One of the central problems of projection; is the.-
difficulty'of formulating generally acceptable concepts
of underemployment.

-SCOPE OF THE. FIRST REPORT

5 National 4esehrch Coundil, Report. of the Committee, on a Feasibility
Study on National Needs for Biomedical.and Behavioral Research Personnel,
Commission on HUman Resources, 1975.

. 14



r7

In addition to.methodologic complexity and data
shortcomings that plague the projector,- there is the
well-known Tact that published projections are viewed
as predictions by the public and the market moves to
defeat the.predictions. Employers and prospective em-
ployees note where "shortages" or "overages" are fore-
cast and shape their strategies accordingly.

n spite of these problems-ahead, the committee on the feasibility

study thought that a beginning Gould be made.. Its first' recommendaLon
was:.

Thecommittee recommends tat the .National Academy of
Sciences accept the invitation of the Secretary to con-
ductthe continuingstudy mandated by Title I Of the
National Research Act. The recommendation is based on

the belief: (1) that withih'the methodologic limitations
:outlined in this report a productive start can be made

. during the current fiscal-year toward meeting the re-
quirements specified.in the:law; (2) that improvements
can be expected in ability to gather and utilize. needed

'information as experience is gained over the next several ,

yeara;'and:(3), that the National Research Councilthrough
the experience of its Commission on Human ResourCes and
its ability to call upon, the skills of the scientj.fic' e

community is the.Mbst appropriate agency to conduct the
continuing study. The recommendation'further assumes
that sufficient agreement can be reaalled on the conditions,
for.t e study. as outlined below.

The'feasibility report went on to dActibe these conditions, some

of which could be readily est lished, others of which (improvement of

the data.base, development f more sophisticated methodologies) would be
'realizable only in a period veral years. The 1975 report, it was
clear, to be prepared within a period of about 90 days,.could nat be
more than a preliminary response to the-Congressional'request--the
result of an effort to bring readily available data and professionai

judgment to bear on the study requirements: The committee for the
feasibility report looked to the reports ,of 1976 and beyond to provide
the basis on which the efficacy of -the continuing study should be judged.

15

28



A concurrent development of great significance to the task ahe4cl
was the Presidential appointment late in 1974 of the Panel on Biomedical

Research, chaired by Franklin 'Murphy. It is the Panel's task to assess.

the federal programs for the support of biomedical research, identify
areas of future .research need, and--around the end of FY 1976submit

recommendations for federal funding; The committee for the feasibility

study pointed out that personnel requirements and federal research
support in these fields were very closely related to each other. %

S6pgral studies had shown that the numbers of research doctorates
awarded--suitably lagged to allow for the traininq period were sub-
stantially determined in a correlational sense by federal R and D
4funds in the biomedical fields. The federal government, through its
'system of research grants and contracts and training programs, is the

ui

major sup r of biom dical.research personnel and--to a lesser
--

wrte
extentbdhavioral rese rch personnel. Federal decisions to increase

or decrease research.f ds exercise a compelling influence on the labor
market in these fields. It would clearly be necessary for the coil- .

tinuing study of personnel to be kept apprised of the development of
the Panel's study and to follow trends in R and D support.

THE COMMITTEE

Afpointed by the Chairman of the Commission on Human Resources
with the approval of the Chairman of the Natiorialksearch Council,
the Committee on a Study of National Needs for Bioffedical and pehayi.oral
Research Personnel (Appendix A) has the)ov99.1 supervisory responsi-
bility for the study and for theannual reports issuing from it. The

Committee is a multidisciplinary group, bringing experien from the

biomedical and behavioral research communities, academia andand industry,

different institutional types, and various areas of,expertise in
.studies, Two thirds of the members also served as members of the
Committee for the feasibility study. Althodgh the Committee is
associated with a Commission thin the NRC structure and submits
its reports in accord with Nit-report-review procedures,' the contents,
fiddings, and recommendations of the annual reports are those of the
Committee alone. The Committee has held four meetings in the period.
February 28 to June 1, 1975.

16
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\THEANELS

To assist the Committee with its tasks in various areas of special-.
ization, five Panels have been appointed (Appendix B) 'Four of them are
in disciplinary areas related to national research personnel needs and
training: Basic Piomddical Sciences, Behavioral Sciences, Clinical
Sciences, and Health Services Research. One of them Data and Studies

concerned with the methodology and information sources to be used.
About 60 percent of the Panel members took part in the keaapility
study. The findings and recommendations of the Paneld aretransmitted

A :to the Committee for its consideration in arriving at itslown judgments.

Queries and sugge$tions from 'the Committee provide marq of the Panel
agenda, but the Panels have,the prerogative of initiating inquiries on
their own. The Panel on Data and Studies has held two meetings in the
/period February 28-to June 1, 1975, and the'Panel on Basic Biomedical
Sciences and the Panel on Behavioral Sciences haGe met once in that

period. Members of the:Panels in-disciplinary areas have submitted
individual estimates of the

reviewed

personnel in their areas. Members
T1

aof all the Panels have eviewed draft.of the present repdrt and have

had an opportunity to comment on it., 4.

. ,

NIH, ADAMHA, AND HRA
.---

,
,

Although NIH has been-designated the lead agency, for the study and
provides financial support for it, ADAMHA'and possibly the Health
Resources Adminiqration (HRA) also are affected by theeprovisione of

4I-1

the Act. Al]. the agencies ave an interest in-the study. They have

`provided program data, inter etations of adginistrative.policies'and
procedures, and other kinds of assistance to the Committee. In turn,

the Committee, through its staff, has .'kept the agencies informed about
the progress of.the study. To facilitate the exchange Oprogram data

and related information, two working groups are being established:
(1) Data and Admini$trative Procedurds and (2) Coordination.of Studies.

Representatives of the NIH/ADAMHA/HRA staffs and Committee staff will
serve as members of the groups, which will meet monthly.

'OTHER ORGANIZATIONS

Interest in the study and concern loout the problemd it addresses

are widespread throughout the academic community. The Committee has
endeavored to provide information about.its work to the several
interested publics through a bariety of means: news releases, dis

tribution of copies of the feasibility report, interviews; meetings
with representatives of professional societies, correspondence with
interested persons, and specific queries and requesis for information

,
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to individuals and organizations. Many of the members of the. Committee,
and its Panels are active in the affairs of the scientific and profes-
sional societies in the biomedical and behavioral sciences and have
served as information links.

N 'STAFF AND CONSULTANTS

The committee for the feasibility study recommended that adequate
resources be provided to. assist the Committee in'carrying out the
demanding tasks called for itthe Act, envisioning a steady-stateg
budgetary level of almost $1 million annually and-a staff of about 25
persons. It was recognized at the same time that it would not be
possible to reach this level immediately and hat indeed some quite
different level might seem more suitable upon closer examination of
the work ahead.

During the period February 28 to June 1, 1975, the Committee has
had the assistance of five professional staff members, seconded from'
the staff of the Commission on Human Resources, and an administrative
and secretarial staff of three. It haS'also received effective
assistance from, five consultants, who provided specialized services
in several areas of lncern to the Committee.

411K

ORGANIZATION OF THIS REPORT
n

V

The Committee provides.in this first report some data, observa-
tions, and stateEents of.principle that are relevant to its recommenda-
tions,tas well al the recommendations themselves. The latter were
-presented in the front of this report and include not only numerical
recommendations of training levels, but.also--and importantly
recommendations to ensure that a high.quality of Predoctoral and
postdoctoral -trainingwill be maintained in each of four broad dis-
ciplinary areas. Chapter II describes the training Programstheir
development, current levels, and estimated levels in FY 1976. Included
is a brief summary of. what is'known about the utilization.of training
by former fellows and trainees. ChaAer III.deals' with a number of
principlesat have sided the Committee in its thinking about the
purposes Ofsearch training and the effective allocation of training-
resources. A nuMberof problems come. to the fore in the application
of these principles and are descried in the second half of this
chapter. In Chapter rv, .some. sign ficant trends concerning the
development and utilization of bi, edical and behavioral research
personnel, selected from A great variety of staff studies; are pre-
sented to provide some indication of the way the complex training/
utilization system seems to be moving. Estimates of the size of the
pool Of biomedical and behavioral researchers conclude this section.

18
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The disCussion in Chapter V provides a brief summary of important points.
.

-

In preparing this report, the Committee has been selective rather
than comprehensive. Many additional data were analyzed, but are of ,

inoludeleit ;her because the Committee was dissatisfied with the ality

of the data base or because the studies could be pursued to a defini-

tiveconclusion within the available tiinil
ot

of this preliminary work

wi11 be of -use in writing later reports. 6

4

6See Appendix D for a discussion of data sources and planned studies.
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II. THE TRAINING PROGRAMS

i' 0

RELATION TO RESEARCH AND BETTER HEALTH CARE FOR THE NATION

The primary purposes of the research training programs sponsored
,oby the NIH, ADAMHA, and HRA are, first, to ensure the quality pf the

research training effort and, secondly, to provide a cadre of highly
trained individuals to conduct research in the biomedical and behavioral
fields. Ample evidence has been cited 'dm other sohrces7 to show that
research advances spade in bioscience and behavioral sciencehave improved
.our health-care system. Of great lohgLrange concern to the Committee'is
the question-of the cost to the nation from inadequate expansion of
knowledge upon which reduction of illness anddrt.ease ultimately depends.
SuchreSearch requires a continuing supply of trained biomedical/behavioral
research personnel. Tra'ning programs'have helped to establish in'uni
versities and medical scho is a mechanism for bringing together scientists
from diverse backgrounds a d disciplines into programs which can provide
import t interdisciPtin y training for the trainees and from which emerge
significant. new fields and specialties. Evidence:.af the effects of the

NIH training programs on,the cdfeer patterns of bioscientists has been,
examined in U study recentlplcomp;.eted by a committee8 of the National
Research Council. This chapter provides a brief description of those
aspects of the training programs that'are especiapy relevant to the pur-
poses of this report.

.

DEFINITIONS

This section is devoted to the definition of terms used throughout
the report'and to a list of digciplinary categories. Most of these will

.#

7Scientific and Educational Basis for Improving Health, Report of the
Panel on Biological and Medical Science of the President's Science Advi-
sory Committee, Executive Office of the President, Office of Science.and
Technology, Washington, D.C., 1972. i .

8
The Impact of the NIH Training Programs oh the Career Patterns Bio-

.

scientists, National Reseah Council, in press.
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be well-known to those familiar with biomedical/behavioral research
personnel issues, but we define them here for ready reference, and for
the benefit of the general x"eader.

1. Training Mechanisms

behavioral fields.

to individuals and training grants which provide support to individuals
and - institutions for graduate and postdoctoral education in the biomedical/

The federal training, programs have4consisted

11:!

.Predoctoral and postdoctoral. In preddctoral training, emphasis is
placed on theacquisitiOn of fundamentals; comprehension of basic disci
plines.is essential to do. research. The predoctoral student needs the ,

breadth and integration provided by departmentarprograms% The pobt-

doctoralscientist, however, while continuing to acquire fundamental.ex
perience; tends to specialize his efforts under the guidance senior

mentor. Although most poStdoctorals'work in major research centersi-some
have ben trained well in:outstanding laboratories of principal investi-
gators in small institutions. It is in postdoctoral work that the canceX
researcher, neurobiologist, or clinical statistician, focuses on his or

her field of emphasis. rt.should also be noted that concomitantly with
his or her further training, the postdoctoral accoMplidhes researchalso,
and thereby adds to knowledge in that field.'

irellowships-are awalyded to individuals-applying through institutions
'in nationwide competitions- administered by.the-sponsoring agencies. The

successful applicants are provided with, stipends geared:to the individ-
ual's level of education and experienbe, plus allowances for tuition,
dependents, t6aVel, and supplies,°.The fellowship has been awarded at
three levels:

1. Predoctoral n granted to students whose goal is the Ph.D.
degree and to medical students pursuing re-
search on a part-time basis. (This program
waS phased oiit beginning in 1970.)

2'. Postdoctoral - granted to holders of the Ph.D. or the M.D. whq
are seeking additional research training.

44yhroughout this report, the term "Ph.D." refers to all research doctorates /
(Ph.D., D.Sc., D.P.H., D. Eng., etc.) and "M.D." is the generic term used for
all professional dOctorates (M.D., , D.D.S., D.O., etc.)
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/

f r3..Special'FelloWships - 'granted to scientpts with some
training or experience to- allow for a period
of addi do 'training, generally at the post-7
doctoral e el.

4

Training grants are awarded to. one or more departments of a uni7
:vereity, medical scho$l,or research institution upth application to

.-T:'strengthen an existing.PrograOr.training.predoctoral and/or poet-,
doctoral trainees in a specified disbipline.- The awards are madeafter,
external peer review in national competition, and contain funds for
trainee stLpends and tuition, and for Partial.support of the academic,
environment (faculty salaries, equipment,supplies, etd.)'in the depart-.
ment in which the training takes place. Trainees under the grant are
appointed by -the departMe5t, which then.assumesitheresponsibility for
providing a high-quality training program subject to peer review forex-
tension. The training grant4Can provide support to any mixture of pre-7.
doctoral and postdoCtoral trainees.

, 'q

Full-time -
academic year. ,

refers to a training pAitod equivalent to at least one

Research Assistants usually predoctoral or postdoctoral students
supported by fUndsfrom a research grant or contract,:

Teaching Assistants --:predoctoral or:postdoctoral students -may be
supported 'by their institutions as. teething assistants because of their
contributions to teaching programs. These teaching assignments are
usUally,at.the undergraduate level and are available genereIly.at #stir;
tutions withlarge, undergraduate teaching responsibilitie6.

CO

2. -Research Fields Referred to. in This Report

The fields in which biomtdical and behavioral.research is carried
out cover a very-wide spectrum of the sciences. There is no standard.
system of classification of fields used by, the various organizations
that collect manpower data. The Office of Education, the National
Science Foundation, the/National Research Council, the National Insti-
tutes of Health, and the Association of American Medical Colleges all
use taxonomies that are perhapsfsuitable"to their own purposes but difer .

'from the others in important respects.

"a

c
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he' 006 868

.

The purpose of this doCtiiient 9.s to establish the $atkOn's overall need for

bionedical.and behavioral research personnel. Deigging with A.limieed analysis

of .the current situation rather than aith rojectionS the documentprovides
)

data. observations, statements of principle and recommendations_Chapter ;Az-
k

describes training programs--their development, currentilevels and estimated

1-,

els in FY 1976,.a what is knownZ:t_the.utilization of training by

former fellows and traineesChapter -144-deals. with a numbe of vrineiples that

/ 15:: ' \

have ,guided t Committee..e.A number pf problems oamo- &4-4he--.fa...--ho the\ r.

A.AtA4'.r.p,-.24:.4,0 ,
-4.

1 I .44itirrITI56175-4-17fthes#.principlesCThese problems i c gde. the costs of imba ance
flit ,.

'

Of supply and demand; market studies and their limitation; Dallo*ships

cirtyA . .

versus training grants; training Mos4C funds tosinstitu*ions and to trainees;

and.the postdoctoral,pool. In Chapter

deVelopment a'nd

presented

some.signficant,

utilization of biomediCal and behavioral

ekA..4:A.

trends concerning\t\ he

\

reseorch personnel ate

.support;

number of

sumMailr'of

legislative

,graduate enrollments and student

Ph.D. output 1961-74; research and development expenditUrea; current

-active reseakchers. -ViSesiodoirreataituaimiR Chapter

a_
important points. Appendices contin listsA

proVides a krtief

pa

of committees and members;

and administrative history of training authorities"; some data sources

and 'atuqes; and a bibliography. (Authof/KE)

Education;

*Higher Education; *Behavioral Research; *Medical Research; *DOctoral tzmixing

Education;
ttdOcioral burin:kin Program Planning; Training Objectives; .Student iirimurtaxist

Ch racterisrics1; Federal Role; Cranes; Fellowships; Enrollment Trends; Educational

Supply; Manpower Ulittzation;Costs Wmaztimmaixibmpixxx
43.
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Although any scheme develop>by one organization will probably not
,411 ,I

satisfy all the reTilrements of another, it has been necessary in this
study to begin to establish a taxonomy for biomedical/behavioral. man-

'power: This has been done by.utilizing the` departmental classification
scheme of the Doctorate Records File maintained by the NRC, augment d
ilythe clinical science by the disdipline/field/specialties'list u ed ''
by the NTIL An import consideration in - establishing this classif

Cationscheme isthat-Many f the data required for this study are
`collected uSing either the Doctorate RecOrds File or the NIH structure.
For purposes'Of this report, a tentative taxonomy h s been established

11
(-which consists of.foUrbroad fields-,.within each.of hich.a nuthber. of

subfields are included. These, are as follows:

Basic -Biomedidai Sciences

Anatomy
,Biochristr.y,,

.Biomathematics
Biomedical Engineering
Biophysics
Cytology-.

.EMbryolOgy
GeneticS,._
Immunology

Other.Fields Included with

P.

Botany
Ecology
Entomology
Environmental ScienOds

.

Anthropology 07

Behavior/Etholoy.
Clinical Psychology
Comparative Psydhology
Counseling & GuiAance
Developmental Psrlihology
Educational Psyci4Ology
Experimental Psych4logy
Gerontological Psy4ology
Human En 'neering

Behavioral

MicrobioIogy/Bacteriology .
Molecular Biology .

-.Parasitology
Pathology
Pharmacology.
Physiology
Basic Siomeclical Sciences,'

4 Other.

Basic BiomediCal Sciencesl°

Hydrobiology
Nutrj.tion/Food Scierre
Pharmaceutical Sciences
Zoology

Sciences

rr <is

10Certain specialties withini'thete rather large fields are a part of the
basic biomedical sciences, b4' ;others are only marginally related. For

this reason, these subfieldsaie put in a special category.

4 u'

Industrial & Personnel Psychology
Personality Psychology,
Physiological Psychology
Psychometrics
.chool Psychology
Sodial Psychology
Social Statistics
Sociology
Psychology, Other



Clinical Sciences

Dentistry
Medicine .& Surgery

Allergy
Anesthesiology
Geriatrics
Internal Medicine

CardiovaS-OUIar Diseases
Clinical Nutrition
.Connective Tissu Diseases
Dermatology/Syphil lOgy
Diabetes
Endocrinology
Gastroenterology
Hematology

Neurology
plc) etrips/Gynecology
Oph almology/Optometry
Otorhi laryngology
Pediatrics
Preventive Medicine
Psychiatry_
Radiology
Surgery

Veterinary Medicine:
Clinical Science!, Other

7°1

Infectious Diseases
-Liver Diseases
Metabolic Diseases
Nucle r Medicine
Oncol gy
Renal iseases
Tropic 1 Medicine
Inte 1 Medicine Other
.

Health Service's Research

Biometrics/Biostatistics. Hospital Administration
EpidemiOlOgy Public Health
Health. EConomics

There is no intentin this report.to restricttraining to those
SUbfields explicitly shown in'the above list. The CoMmittee recognizes'.
that a number of subfields important to bioinedical and behavioralre-
!earch,'currently supported by the-NIH/ADAMHA/HRAsuch as orthopedics,
osteopathy, pulMonary diseases, ulrology, neurosurgery, and systems
analysis are not shown in _this. taxonomy, which was constructed from
the classification schemes mentioned above mainly as an aid to the
organization and co/lectionad data- AlthoUgh this report is'concerned'
primarily with recommendations for the four broad categories, the
alldcation of training support to each subfield within a more detailed
clabsification-scheme will be discussed in the next report under the
continuing study.

A
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GROWTH OF TRAINING.. 1

F

Although the first fellowsh±ps weie awarded
11

in 1938 ,the training

programs did not beg to grow significantly until'iatein the 1956's.

Up to that time, the programs were providing suppOrt tOa few hilndred

postdoctoral fellows annually at funding leVels not exceeding $10 million

per year After 1955, the training grant became ly,established as

a support mechanism, and under it, the pg tOra rogram emerged and

began to take on added importance as an NIH tra \comonent. Federal

funds for scientific research grew from less tha $1 4ion in 1958 to

over $5 .hdlliOn in '1966.12 The physicf sciences and gineering re-

ceived most ot the increase, but the life sciences algtireceived a

large share. The ipsearch training programs of the NAT {!id the NIMH

.gar even more rapidly than the research budget*from48 illion in,1958

t9 $157 million in 1966 (TABLE It was during thi eriod that the

Support of ppedoctorals on tr ining grants became numeiically the largest

single oomponent of the NIH programs. About 10 percenkOf'all the NIH

traiAtOs and fell!' s who startedtraining during 1956L.44 were pre-Ph.D.

students. During the period 1966-72, this figure was*ut 40 percent.13
Another significant component contributing to the growtad the post-
M.D. trainee group which went from less than 500 new 4*ts (5 percent

of all 'new startg) during the 1956-60 period, to oveg49,000new starts

,(23 percent of all new starts) during'1966-72. By con*iit, the post-

Ph.D.'s constituted 10 percent of new starts during 19564p and only 8

percent during the 1966-72 period.

AAround 1968, the training programs began the transit,,*on\from a.

period of growth to a period of consolidation. AsFIGURE4 and'TABLE 1

show, the growth rate of the NIH/ADAMHAresearchtrainingVroqrs in

actual dollars was about 11 percent per year from 1960 tal968."'From

1968 to 1974, there has been considerable apparent varia4on,froill year

to year in the level of expenditures for these programs; 'the,ligrowth

rate varies quite widely depending on how it is calculated, ItI(W4,

the-obligation level Was at a record high primarily becamafUnds'im-

.pounded in FY 1973 werereleased in FY 1974. Therefore, th?actual change

from 1968 to 1974 shows an increase: But a more realisticwav Of\calcia-

lating the'growth during this period is by using.a least-squares smooth -

ing process. When this is done, as in FIGURE 1, the series exhibits a

11See Appendix C fOr the legislative and
training programs.
12Federal Funds for Research Development
National. Science Foundation, Washington,.
13TheseThese data were derived from-aL Master File of NIH Traineeslind Fellows
developed for NIH in 1974 by the Commission on. Human Resodrces of the

National Research Council. See TABLE 2.

administrative history of the

and Other Scientific),AotiVities,
D. C., Volume XVIII, 1,965.
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TABLE 1 NIH/AlIAMHA.Obligations for Research Training Grants
and Fellowships, 1960-74

NIH obligations
forresearch
training

excluding NIMH

sADAMHA NIH /ADAMHA

Consumer
Pri
Index

Yiscal
Year

1960
f961
196f,
1963;
1%9'64'

1965
-1966

1967,

1.968

1969
1970
1971
1972

1973741

TG

45.9. 12.9
68.5 14.9
76.5 15.8
90.2 17.9-
96.9 17.2
108.3 19.3
120.8 21.5
131.7 25.3
132.9- 27.7
139.6 `29.8
128.9 . 22.7
130.1 23.9
137.2 1.6
122.2 30.6

(I

.

TG..
(Research
only)

Millions

1.9 1:9
2.5 2.0
3.8
5.1 4.1
6.7 4.9
8.0 5.1
9.5 5.1

11.'2. 5.6.
12.3 5.6
14.6 5.9
13.0 5.7
13.0 3.7
13.7. 3.5
13.7 \1.5.

dollars

47.8 14-6 62.6
71.0 16.9 87.9.

80.3 18.7 99.0
95.3 22.0 117.3

101.6 22.1 125.'7

116..3 24.4 140.7
130.3 26.6 156.9
142.9 30.9 173.8
145.2 33.3 178.5

35.7 189.9154.2
141.9 28.4 '170..3

143.1 27.6 170'.7

150.9 , 25.1 176.0
135.9 32.2 . 168.0

1967=100

88.G
89.6
90.6
91.7
92.9
94.5
97.2
100.0
104.2
\109.8

116.3
121.3
125.3
140.4

0.

,

.70:7
98.1

109.3
' 127.9

135.3
148.9.

:161:4
170.8
171.3
173.0
146.4
140.7
140.5
119.7,

TG = Ttaining grants

F = Fellowship4 (excludes Research.CarearAwards)

Source:. Training grInt data derived from Basic Data Relating to NIH, 1974, E. 22,
jadUsted torteflect NIH researcli.training-only4py Subtracting out NIMH data $. '. '.-

supplied by the Special Projects Branch, Office of Legislative Analysis /Office
of the Director of NIH for 1960-66. The NIMH data tabulated by NIH include
clinical training grants and research training grants.- The.ADAMHA data for ',:

1960 -69, which were prepared by the Manpower AnalyticStudies 'Branch, ADAMHA,
1/19/75i contain only researCh training grants. ADAMHA data for" 1970 -74 were

supplied by the 'Office of the Assistant Administrator for'Extrawara1 Prcgrams;

"

5/6/75. , _ "
'

t

I Some training funds were impounded in FY 1973 and released in FY 1974. 4b smooth out
the erratia.fluctuations caused By these actions, 1973 and1974 data Lave -been averaged.
The .actual totalfor NIH/ADAMHA was $126.4 million in 1t73 and $209.6 million in 1974.
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FIGURE.1 AH/ADAMHA Oiligations for Research TraininolUrants
and Fellowship l, 1960-74

0,11ion

'Approximate Average
Annual Growth Rates: 1-960-68

Actual 11%

constant t967.$ L1%

1968-74

-'1% (calculated on a
-5% least-square: 114sio

Constant 1967 $

1960 . 62 b3 64 65 66 67 68 69

Y E A R

Source: TABLE 1
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decline of about 1 percent per year in actual dollars. Taking inflation

into account, the declineis almost 5 percent per year in real terms.
The deflator used in this case was the consumer's,price index, 1967=100.

Information about the level of expenditures fore pre- and post-
doctoral prograins separately is not available and cannot easily be
estimated. The reason is that although both pre-..and postdoctoral--
trainees are supported on training. grants, the agencies do not break
out these funds-by academic level. It may be possiblein the future to
derive a reasonable estimate based on the number of trainees in each
academic level, but this calculation has not yet been made.14

Over 94 000 people had participated in the NIH training programs
through 1972,15 about half of them in the basic biomedical sciences.
The most heavily supporisied fields were biochemistry, microbiology, and
physiology. The clinicatl sciences were next largest with about 30 per-
cent.of all trainees, and the balance was distributed among other
health-relatedofields, the physical sciences, and psychology.

About two thirds of the people supported by NIU have started on
training grants, one third on fellowships..

The proportion of graduate students in the biosciendes supported by
NIH *reached a peak of 28 percent 1964 and has gradually drlined
since then-to about 18 percent in,1971. In the t\ealth professions,
the 1967 peak,of 16 percent has declined to about) 10 percent in 1971.

SOME ariRACTERISTICS ,OF NIH TRAINEES AND FELLOWS 16

The length df support prOkrided by the NIH dependg on the academic
level of, the trainee. Those Whb were seeking a Ph.D. were supported for
a longer, period than others because of the More extensive study required
to'attain the Ph.D. The typical pre-Ph.D. received.22 months of support
from the NIH while the typical post-Ph.D.'received about 16 mopths of support.

14See also TABLE 5 for information about support of training in these
fields by other agencies.
15The,data cited here are given in more detail in the report The Impact
of the NIH Training Programs on the Career. Patterns of Bioscientists,
loc. cit.
16

The data cited in this section do not,include-ADAMHA or HRA trainees
and fellows.
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Since .these figure6 describe the average experience of all trainees and

fell6ws supported by the NIH during the period 1938 through 1972, it it

to be expected that considerable 'variation exists in the data. About 19

,percent of all pre-Ph.D. trainees have had more than four year of support, .

while 39 percent have had only one year or less, including those who complete
the program and those who drop out. In many cases, teaching and research
Assistantships have supplemented.the funds provided by the NIH.

For the 1966-70 period,the total Post to NIH for a typical pre-
Ph.D. fellow during the,course,Of his training averaged about $8,100; for

a post-Ph.D fellow, it was.about $11,500. These figures include thesti-
pend and dependency allowanceS, which go to the feilOwi and allowances

for tuition and supplies,' which go to the institution. The amount of '

. support has increased irregularly at an.taverage rate of about 4 percent

per year, just about the same as the increase in the cost of university

eduction..

Pre-Ph.D. trainees in the 1960's began their supported training on
an average,of 2.5 years after the A.A. 'Post-Ph.D. support typically

began between one and.two years after the Ph.D. Post-M.D.'s received
their first support generally after the residency, aboUt 4.5 years beyond-- -

the M.D.

In the biological and physical sciencet, those individuals with
predoctoral traineeships or fellowships'attained the Ph.D. more-fre-'
quently. and in less time than those without such support. Differences
in ability, howeVer,- may account for some or all of .the differences in
Ph.D. attainmen.trates.and in the shorter time lapse from A.A. td Ph.D.

The pre-Ph.D. trainees supported by NIH in the biosciences between
1956 and 1965 had a Ph.D. attainment rate of 66 percent compared to

(42 percent for the nonsupported group during the same NIH
pre-Ph.D".-fellows had an attainment rate of.91 percent the bio-
sciences. The fellows do somewhat better'than the trainee in terms of
Ph.D. attainment, partly because they are a more highly selected group,
and partly because they have received their fellowships at' a-later stage
in their education. On the average, the pre-Ph.D. trainees received
their first support two and one-half years after the B.A. while the
fellows received theirs three and one-half years after the B.A. -'
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ACTIVITIES OF FORMER NIH TRAINEES AND FELLOWS

One of the tasks set by the National Research Service Award Act for
the continuing study is to "identify the kinds of research positions
available to and 'held by individuals completing such [training] pro-
grams." The Committe.c.will deal with this subject in greater depth in
the course of later studies, but presents here some of the facts now
known about how former NIH trainees and fellows use their training:

A little more than 70- percent of former NIH post-Ph.D.'s !Dose
emPloyment was known listed research as the# ivprimary work activity
during 1968-70. Another 24"percent of thisrgroup listed teaching as

the primary activity. This compares with postdoctorals not supported
by the NIH who were split45 percent into research and 46 percent into
teaching, and with Ph.D.16 without postdoctoral support, of wikom 41
percent Were primarify in research and 36 percent °primarily in teaching.

The M.D.'s who have received NIH support do not have as high a rate
of participation in research as the NIH-supported Ph.D.'s, but.the M.D.'s
tend to remain in research longer whereas the Ph.D.'s tend to move sooner
into other activities, principally teaching and administration. q the
M.D.'s who formerly had received post -M.D. support from NIH, about! 22

percent listed research and development as their priAry work activitir
during 1968-70, and about 10 percent listed teaching. For the oldeste
cohort of this group (those whose B.A.'Was prior to 1941), 26 percent
reported research as their primary activitity in 1968-70. For the younger

cohort (those whOse B. A.ewas during-3'951-60), this figure was about 21
4percent.

FOr M.D.'s, the attainment of the Ph.D. degree is also an important
factor in career outcomes. Only 20 percent of the M.D.'s with NIH post-
M.D.. support prior to 1972, but no Ph.D., were engaged primarily in,re-
search in 1968-70, whereas almost 50 percent.. of those with NIH post-M.D.
support and the Ph.D. were so engaged.

Over all years of experience and'at almost all degree levels, re-
search and teaching were less highly paid in 1970 than the alternative
work activities of management, administration, Or professional services
to inOividuals. Given the same number of years of experiencei the median.
salary of M.D.'s in research was about 30 percefrt highei than. that of

Ph,D,. p!s in research. ,In teaching, M.D.'s were paid about 60 percent more
an Ph.D.'e. This lira sense is a measure of the premium in the form
salary differentials and of the incentives. such as"training support

that must be paid in order to attract M. D,'A intO research or teaching
careers. Scientists who worked for educational institutions in 1970.
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were paid considerably lees on the average than those' who worked in pri-
vate industry or government or were self-employed.

PRESENT LEVELS OF TRAINING-.4NIHe ADAMHA,, AND HRA

The current-number of people participating in the'research training
programs:of NIH, ADAMHA, and.HRA are shown inTABLE.3. The 1974 data
can be taken as reasOnably-acCurate,. 1975 figures are estimates, and

,1976 figUres, are projections based on.administratid.on budget requests.
There are two special circumstances concerning..the administration

ofthe training programs that must be noted. The first is that training
grants are ''forward financed," which means that trainees on duty in a
fiscal year are supported from funds obligated in the previous year...
l'husvariations in the funding of the training grants have a delayed
reaction on the number of trainees supported. Secondly, successful
fellowship applicants are allowed up to one'year after they receive
the award to activate the fellowship. The result of this Ile that the
number of awards given in a fiscal year is not necessarily the same
as the number of fellowt'on tenure in that year, although the two are
usually approximately equal:,

Except for ADAMHA, the data in TABLE 3 were derived from..
theNnumbereof traineeS:on tenure-in a given fiscal year, and the number.
of fellow4aPawards made in that fiscal yev. In other words, the

table shoWb the approximate number.of trainees and fellows on tenure
in each fiscal year for NIH and HRA. For ADAMHAlit was not,-possible

to provide exactly comparable data. What the agency has provided instead

is the number of trainees fundediin each year, which is:the best avail-

able estimate although not the same as the number on tenure im.that year.

TRAINING LEVELS IN THE PRESIDENT'S FY 1976 BUDGET

Recent trends in the reduction of funds for health research train-.

ing prograMs are continued in theadministration's-proposed budget for

FY 19761 The budget proposes allocations of approximately $124 million

to NIH for research training, down from roughly $156 million in FY.1975.

For ADAMHA, $16 million is proposed (down from $22 million to previous

`fiscal year) with no provision for new s arts.- For HRA, the FY 1976

.proposal contains no funds for new s and $900,000 for continuations.

Just as imPortant asthe absolute dollar amodhts are the proposed

changes in the type and level of support provided. In NIH, all pre -

doctoral training'Support is scheduled for phaseout, and only 1,000 new

postdoctoral trainees are being proposed in the 'FY 1976 budget. In the
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TABLE 3 Approximate Number, of Full-timd NIH/ADAMHA/HRA Trainees and Fellows

on Duty", Current and Projected through 1976

. .

Agency
Fiscal
,Year of
Support

Academic
Level

Basic
Biomedical
Sciences

Behavioral
Sciences

Clinical
Sciences

Health ,

Services
Research

Total

Predoctoral 4696 617 811 '522 6646

1972 Postdoctoral 2834 19& 2933 199 6162

Total 7530 813 3744 . 721 12808.

Predoctoral 4636 581 n 695 453 .6365

1973 Postdoctoral 2097 84 2749 108 5038

Total 6733', 665 3444 561 11403

'liedoctoial 4403 505 115 196 5219
°
NIH

1
1974 Postdoctoral 2575 148. 21356 63 5642

Total 6978 653 2971 259 10861.
, .

PredoctOral 5484 629 143 244 6500

1975* Postdoctoral 2905 167 3223 71 6366
2

Total 8389 796.' 3366 315 12866
3

Predoctoral 4598
..--

527 12G 205 5450,

1976*. Postdoctoral , 2727 157 - 3025 66 5975

Total 7325 ' 684 314.; 271 1 11421

ri

PredoctOral 267 -1281 0 160 1708

1974 Postddctoral- 223 130. 0 : 73 426

Total 490 1411 0 233 2134 .,
.

1
Predoctoral 244 0

,,,, ,A
1166 0 96 '.. 1506

5
ADAMHA

i ,,i,

1975
*

Postdoctoral

Total 4.

ri
- 415

91

1257

0

0

10

106

272

1778..

Ptedocto al 181 863 0 71 1115

1976* Postdoctoral 127 67 0 7 201

Total
.

308 930 0 78 1316-----
Predoctoral 0 0 0 338 338

1974 Postdoctoral . 0 0 0 28. 28
A
Total 0 366 ' 366

6 ,HRA

ct

197p4'

Predoctoral

Postdoctoral

0

0 0 0

300

12 -

300

12

Total 0 0 0 312 312

Predoctoral 0 0 0 215 215

, 1976! Postdoctoral 0 0 0 6 6

Total 0 0 . 0 221 221 !Ii)

.

, 1974

,,
Predoctoral

Postdoctoral

4670

2798

1786

278

115

-- 2856

694

164

7265

6096

(
Total 7468 2064 -2971 858 13361

.3RAN

TOTAL Predoctoral 5728. 1795 143 640 ' 8306

NIH/ 1975* Postdoctoral 3076' 258 3223 93 6650

ADAMHA/
HRA

Total 8804 2053' 3366 733 14956

Predoctoral 477'1

.

I39U 12U 4q. 6760

1976
*

Postdoctoral 2854 224 3025 ai. 79 ' 6182

Total 7633 1614 3145 ,70 12962
. .

*FY 1975 and 1976.figures are estimates. .
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NOTES TO TABLE 3

1N IH data represent trainees on duty and fellowships awarded in each

fiscal year.

2Assumes all fellowships are postdoctoral.

3The total of 12866 is composed of 11000 trainees and 1866 fellows of
Which 1179 are continuations and 687 are new starts under the assumption

that 25 percent of new funds totaling $41.2 million are allocated to

fellowships and 75 percent to training grants. The Committee is aware

that changes in this ratio may still be instituted, but regards .the

data cited as the most probable estimates.ap of the date of preparing

this report.

,

4The total of 11425 is composed of 9800 trainees and 1625 fellows of
which 1010 are continuations and 615 are new. starts. These figures

are based on the assumption that 25 percent of new starts and continua-

tiOn funds will be allocated to fellowships and 75 percent to training

grants. The continuation budget in Fy 1976 is estimated at $25.4 million,

and the FY 1976 competing budget is estimated at $11.3 million.

5ADAMHA data represent trainees funded and fellowships awarded in the

fiscal years shown. ADAMHA does not have data on trainees on duty in

each fiscal year. FY 1975 data were based on estimated obligations of

$21.8 million including $2.0 million in FY ?.973 fundS recently released;

FY 1976 data were based on the administration's budget request of -$16.2

million (continuations only, no new awards),.

ADAMHA does provide support for the research training of M.D.'s and

other personnel with a cliniCal sciences background (clinical psychologist,

social workers, etc.) but such trainees are included in di4sciplinary areas.

other than clinical science in the above table.

6HRA data represent trainees on duty and fellowships, awarded in the
fiscal years.shown. ,The 1975 data are.based on.the actual awards made
in that year; the 1976 data are estimates based on the administratiOn'l
1976 budget request of about $900,000 for continuations, and.no new
starts.

SOURCE: Data taken from special tabulations prepared by each agency:

NIH: Office of Research Manpower, Division of Research
Grants, Table 1, 5/1/75 k

ADAMHA: Office of the ASSistant Administrator o Extramural
Programs, Table 1, 5/7/75

H : Office of Academic and Intergovernmental Affairs,
NCHSR, table dated 4/24/75
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behavioral science, training for which has been traditionally concentrated
at the.predoctoral level, elimination of ADAMHA support will sharply curtail

training support.

For NIH and ADAMHAfthe import of these policy and funding changes
is that most FY 1976 funds will go toward supporting continuing trainees,

those.who had begun their training in prior years. Only $14 million

out oft. the proposed $124 million for NC is targeted toward new starts.

.
It should-be noted,Joo,- that the type of support recommended differs

from that ofpreVious yew °& According to administrative guidelines, the
portion of die training'irant that-can be utilized for program expenditures
has been cut back from_an average of 45 percent of the training grant (in-
cluding indirect costs) to approximately 33 percent, with the result that
'a larger portion of the training grants are being allOcated to trainee .

The impact of these>changes on the number of fellows. and trainees
supported is difficult to assess given the uncertainties in the distribu-
tion offunds between4ellowships and training grants, predoctoral and
.postdoctoral awards, and the. portion of training grants devoted to trainee

.costs. What does zeem-certain, given the President's FY 1976 budget pro-
posal, is 1) an overall decline in fellowship and training grant support;
.2) a sharp reduction in pr4doctoral support;-and 3) a.concentration,in

fellowships rather than in training grants.
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III. PRINCIPLES AND PROBLE

PRINCIPLES

In responding to the requirementS of, the contiha
for in the National Research Service Award Act, the Co
guided by certain general principles. Although several
stated in the report of the feasibility study, they dese
are repeated here.

studyscalled
tee has been
these were
,:emphasis and

A. Numbers

Numbers and forecasts must-be kept'in perspectiVe and .bit stretched

beyond the narrow ranges 'of validity. In contrast to' the proB1f'
foreCastingregate manpower in large fields, estimating needS) fine
fields is exceedingly difficult. Boundaries between disciplineSYil*ye

become less:disti ct with the increase'in emphasis on study of biologicar

phenomena at.the'm lecular level. Titles of harrow disciplinary f***As

have therefore/lost Some meaning for the purpOses of:forecasting.Ap
problem is compounde by the difficulty of predicting major scientik

developments and thei impacton,manpower requirements. Moreover, ma

aspects of the dyhami .of the manpower pool,are not clearly understbo
and hence, any supply/ errand Model,thatcari Be developed will have liMi
tations for"determining the need for disciplinary specialists. These'

limitations, the_ComMitt e believes, are offset largely by the breadth
of training and the-adap ability of biomedical/behavioral scientists and
their capacity for mobility Within and acrosields. This is especially

true for transfers from'more fundaMental to applied fields. Further,

postdoctoral training often makes possible a transfer to a related field

where shOrtagesrmay exist. As noted in The Life Sciences417 a' report
published by the National Academy of Sciences, a larqe,percentage of those

ruT

17
The. Life Sciences, Report Of/the Committee on Research in the Life

'Sciences of theCoMmittee.oft 5bience and PubliPolicy, Nitional Academy
of Sciences, Washington, D. C., 1970.
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A
pursuing postdoctoral training seek this experience in a discipline other
than that in which they received 'their graduate education. Moreover,,

most do so in laboratOkkes-other-than those of their original research
mentors, engaging in fields of research distinctly different from those
in which they had been trained in the first instance. These facts under-
score the importance of postdoctoral-study as a mechani6 for responding
to new opportunities and reinforce the, caveat stated at the beginning of
this section.

B. High Quality and'Stability

In addition to a concern for adequate numbers of personnel, NIH/
ADAMHA/HRA must play a pivotal role:in'helping to maintain high-quality

--training prOgrams. This du41 role, the :importance of whidh is under-
scored in the declaration of putpose fOr Title ,I of the law, requires
,continuity of support for its proper fulfillent. °Since it takes many
,years tocomplete.the training of an individualseven'or more, years

-of post - baccalaureate training for Ph.D.''s working -in the basic -bio-
medical77and behaVioral sciences-the process cannot be turned on and
off abruptly without damage-to qdaliy and training 643ability Per-,

siStence of the stop/Start pattern of suppOrt that has,occurred.ln re-
centyears could.lead-to-erosion in the quality of the training struc-
ture.

A

:C. Flexibility.

It will continue o be important to foster, flexibility in the
organization of trainin activities to ensure responsiveness to the
changing character of the research scene. By "stability," the'Committee

does not mean " o change." Change must not only be permitted but'en-
douraged to al ow appropriate resPonse.to the dynamic character ofbio-.
medical /behavioral research and.its-changing manpower requirements.

Within fund g levels tied to specific fields and numbers, how are re-

sources to e mobilized-to.allow ready responsiveness to emerging op-
portUniti s? This is a key question requiring the development of a
sensitiv monitoring system, as Well as the introduction of modiffica
tions d the design of experimental training programs.

Flexibility in this ca4ext has Oilications which the Committee
beli ves merit further consideration. Individuals must be prepared to

change fields as research opportunities present themselves. A further
key issue relates to the capability of institutions to adjust their
resourcesfaculty, studente, and facil,itiesto a changing manpower
outlook, -as in the case-of fields approaching a point of saturation:
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. Concekn for ExCellence

The new law assigns to the continuing study the task of assessing
NIH/ADAMHA/HRA training prOgrams,-a further indication of the concern
for excellence. It will be necessary to evaluate(the impaCt of training .

prograMs on the total scientific environment of institutions. Basic.

.; approaches to:imPlekenting this responsibility will be to identify areas

1' f program success for retrospective examination of effects, such as en-
ouragement of programs that cut across traditional departmental lines;
stimulation of. interaction of faculty, trainees, and persons 1±om other ,-

departments and institutions; and increase in the quality of advanced
courses. Other questions warrant.investigation. Is quality more effed-
tively fostered by concentration on a limited number of programs than by
providing broad support for training? Is itpotsible without NIH/ADAMHA/
HRA support to build the types:of. curricula that permit quality training
in special fields? 'HoW.effeCtive have these programs been in attracting
superior personnel into areas lacking a tradition of- research ?' . :

. Shared Responsibility
,

.

. .

Though it should be a truism, the point merits repetition that
NIH/ADAMHA/HRA are not,--and should not beresponsible for the support
of all biomedical and behaVioral research training. That respontibilAY

. is shared with other elements, of American societythe. States, industry,
the foundations, private donors, and the universities themselves which
will continue to make their individual contributiont. NIH/ADAMHA are .

'indeed responsible, as. affirmed ,by the new law, for providing sufficient
support to ensure that the overall training effort will produce the numbert:
'and quality-of research scientists which may be required in the future. -.

This presupposes that NIH/ADAMHA/HRA will continue to bear a substantial
share Of the costs of-graduate education in the biomedical/behaviOral
sciences with provision for a.Oustment in the face of evidence.ofex-
cessive or insufficient training effort. Other agencies, however, alto
provide training support in these fieldt, particularly through support
of students via research grants, but also, to, a.minor extent, via direct,
.fellowship and.traineeship support. ,

'F. -Recognition of Systems Aspects

The complex of training programs, training institutpons, and em-.
ploying organitations forms a syStem whose parts continuously interact.
Adequate adjustment of training support levels requires 'a view over time,
from undergraduate to postdoctoral levels, on into employment and across
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disciplines and employer categories. Jua overall aysteMs view is easentiaI.:
It ianot possible to change one. portion without some effect on the Other.
parts: Such.a systemsapproach needs to be developed so that the .effect
of changing one parameter on the other parts ofthe system and on the system
as aiwhole can be anticipated.

A
PROBLEMS

Certain problems arise, in the application of theseprinciples and
in the operation of the training/utilization system.,cAlthough the Com-
mittee has not considered:them in depth,it believes they must be noted.
to provide perspectiVe in thinking about research training.

.

The Costs,of Imbalance Of.Supply and` Demand

Supply and demand are seldom, if ever,,in perfect 441ance., Im-
`balance is the rule, and. attention. be dire4ed toward relative'
costs rathW than toward the establishment of a fictitious "balande."
Reaearch *aonnel.may be prOdUced in overabundance, may:be too few,
Orjciay closely match in. nUMbersthe demand fdr theirservices.7 The
costs of oversupply, undersupply, and even of a too -close balance should
beappraised in considering recdmmendations for numbers of`persons'to be"
,supported in training..,An oversupply can result. .in a serions degree of
ftuatration and personal.haidship for the redundant individuals and
dislo ion of individual liVesWhenpeoplegraduate from training pro-
gr only to find that the expected jobs are not available. An under. -
sup y of properly qualified persons results the inability of research

,instit ions to meet national needs.. Shortages of'highlyr.skilled:person-
nel res lt in a failure to exploit' emerging leads regarding health-
-related research4and. thus de1ay or , diminish the impact of research find-
ings that may aid the nation's health. Too tight a coupling of Supply
and demand results in a lack of mobility within the system.:.

B.' Mar4t.Studies and Their LimitationJ8

Several approaches are possible in considering the impadt of the
market. There are short-term and long-term projections, and attempts
have been made to incorporate into projections of supply and demand the"

. response of, individuals and institutions to 4 im-
balances;

supply /demand
Further developmentok such.market-respOnse models is regarded

by the CoMmittee as important to improveMent in projection techniques.
Sdme other approaches deserve comment.

18See also Appendix D4,.
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One method of projecting supply makes use of "fixed coefficient"
models, in Which.a,certain percentage of the gracluates of...any given
,stage of the pipeline are expected to go on. to the next,stage, froM high'
.school:to college to graduate school to employment in research.' These
coefficients are, in some models, varied according to observed time
trends, Jp.1]vt-gor any particulax,model, they are fixed at a given pointin

theprorjectioil:procesa. Such models. fail to take into consideration the
responSe pf student's and employers to changes in.the market. While this

methOd is useful for pome'short-run applicationsiiPs foredasting accuracy'
has not been such as to recommend it for important long-term decisions;

Short -term estimates of the market maybe made by assembling the
judgments of .persons closely associated with a-given field or by survey-
ing employers as to their intentions over a given,time perspective. For

- e
the preparation of this report, the first method Wit explored,'-.but wiih

out conclusive results.

ActUarial data on the employment situation have been assembled at

various times. The Survey of Doctoral Scientists and Engineers, cop-
.

ducted by the National Research Council in'1973, showed that the unem
J3loyment rate for bioscientists in 1973, was 1.,0 percen1..for behavioral

i
scieptiats,.1.1 percent. In Ottie fields the rates varied above and

below these amounts, for a total f all, fiel4s.of 1.2 percent. The-data.

.
indicated that there was not, as of 1973,-a serious excess of supply; the
unemployment rates are.near a "frictiOnal" minimum. .A'1975 survey is 40W

under way. It is.not expected that the 1975 rates will be substantially

different, although the general state of the economy suggests that'they

may drift marginally higher this year. Unemployment rates for Ph.D.'s
are not completely. informative. UncieremployMent mist also be considered.:

4 .

Traditionally, the majority of MD.'S and of physician-scientists
haVe been employed in academic institutionsuniversities:and medical
schools in the case of the biomedical scientists Studidof the impor:--:

,tant academic sector, made by Allan M. Cartter and others, indicated this
situation ischanging. A diminishing proportion of new Ph.Ds. and M.D.'s
can expect t find employment in the universities. The nonacademic
market must Le expected, in the future,- to absorb an increasing fraction
of the new researchers-business.and.industry, government,at all levels,-
nonprofit organizations, etc. Data...Are notyet'available to permit an
accurate assessment of the proportions of the - market which each of these
-sectors may absorb. It'obViously will depend in part on government .

decisions regarding environmental protection and improvement, drug test7
ing, product safety, and so on.
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An important problem associated with till's changing perspective con-.
cerns the.attitude of thestudents, and their professorstoward career
patterns. Flexibility of attitude--toward Changing tasks,semployers, or
fields, or all three is likely. to beIdore important in the future. This
kind*ofmarket. shifting is one which students should be prepared to face
and to cope with in the future. A *relatdd problem is providing accurate
and timely market information to guide career decisions:

C. Fellowships Versus Training Grants

Training support has gone directly from agenPies to (nationally
selected) individuals in the form of fellowships (pudoctoral and.
postdoctoral) and to institutions A.n the forM of tralhing grants that
provide support both to (locally Selected) individuals and to the train-
ing elements provided by the institution. The Act continues support to
.individuals through the fellowship mechanism, but the principle:of
division of funds between fellowShips and training grants' equires re-
examination. Fellowships recognize individual excellence but carry more .

limited support of the training environment.' Training grants recognize
and enhance the,eXcellence of training environments. 'Fellowships require
a somewhat more elaborate administrative procedure for the review of many
individual applications at the national level a procedure.that seems
,appropriate at the postdoctoral level, but less so at the predoctoral#
level if more than .a small number of prestige awards are to be made.
Fellowships, allow the individual to pick the training institution.. Train-
ing grant proposals must also be administratively processed, to.be sure.
The grants provide stipends sand institutional funds at both predoctoral
and postdoctoral levels. They require that institutions think through
their total training effort.and design programs suited to local needs.
Both fellowships- and training grants are useful, but their differences
should be note& and used perceptively to enhance the return onthe train-
ing investment. .

. Training Grant Funds to-Institaions'and to Trainees

.
.

The proportion. of the funds in any training grant that goes, to the
students as stipends and to the institution fortsalaries, eupplies,
.equipment, etc.l'iS not fixed. It varies according' to the terms of each
training grant. jt is important that.both functions of the training
grant funds be recognized, as it is'impossibleto provide a high-quality
training prograM without funds for the specialized curriculum and re-
.sources to accomplish this:; These funds must come from some source.
Yet the major purpose of training grants is for stude t support. In-
creasing,emphaSis_has been placed in recent years On increasing the



stipend proportion, partiCularly since the major department-building era:

-of the 1960's is past. Whether the shift toward greater allocation of

funds for stipends has gone, far enough is another problem of concern to

the Committee.

E. Postdoctoral Pool

Postdoctoral fellowships and traineeships have4ong been an im-

portant coMponent of the federal prOg am of support oflthe biomediCal

and behavioral research fields. Suc appointments serve to provide

research experience for M.D.'s, to co lete the research preparatiOnof
especially in the interdisciplinary and. tranSdisciplinary

fields characteristic of. these areaeof science, ,and also to provide

field-switching opportunities for more experienced scientists. The his7

torical end over several decades 19 has been for a.greater"percentage

of b edical and behavioral research scientists to undertake postdocto-e.

ral training.

,

Since Abouti.570, a new aspect of postdoctoral involVement and

support-has appeared. This is theeo-called,"holding pattern," in which

new Ph.D.'s who have been unable to find postgraduation jcbs and older

Ph.D.'s who have held postdoctoral appointments bue have been unable to

find"permanent pdsitions are continued in postdoctoral slots beyond the

normal term of such appeintMents. The extent of this phenomenon in the

biomedicaland behavioral research fields'seems to fall wit n reasonable

bounds at present, but the Committee is concerned about theffuture. Moni

toring the size of the pool and finding out what happens to people who

have been a part of it will be tasks for the year-ahead. The holding -

pattern may turn out to serve a us9tui function, providing a flexible

resource to cushiori inevitable fluctuations in csupply and demand.
..,

0

19The Invisible University,. National Research Counci,, Washington, D. C.,

1969.
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IV. SOME TRENDS IN TRAINING AND UTILIZATION,

The Committee's staff and consultants have launched a number of
studies, following the recommendations made in the report of the feasi-
bility study. It has not been possible for the Committee and its Panels
to review these studies more than briefly,,much less' to assess their
signitica.nce and assimilate the results into their work. Such fuller
development must be left to the next stage, of the continuing study.
Nevertheless, data do trends in training and utilization in biomedical
and behavioral research areas'have already emerged' and seem significant
enough to be included here.

GRADUATE ENROLLMENTS AND STUDENT SUPPORT

FirOt-year graduate enrollments in the biomedical and behavioral
sciences'rose from roughly 15,000 in 1960 to 47,000 in 1974, an average
annual growth rate of 8.6 percent (TABLE 4).

Each broad field has exhibited different growth patterns. The
basic biomedical sciences have shown the steadiest growth of 11 the

fields, risingfrom 7,000 to 22,000 students from 1960 to 74. However,

its annual growth has cSlowed. In the years' from 1968 to e present,
the annual average rate of growth was 7.0 percent compared to 9.9 per-
cent in eaftier years.

The changes in growt rates in the behavioral' sciences,are much
More pronounced than in th basic biomedical sciences.' Here the average
annual growth rate was 12.4 percent froM 1960 to 1968 and only 3,.6 per=
cent thereafter. Furthermore, there were absolute declines in first-year
enrollments from 1970 thrdugh 1973 in the disciplines of anthropology,,
sociology, and psychology (except in 1970-717.

It is difficult to find reliable data for the clinical sciences
and health services research. Because most researchers in the clinical
sciences are M.D.'s with postdoctoral training, enrollments in graduate
programs are a poor and misleading indicator of clinical researchers in
training. In health services research,-most graduate enrollments are in
terminal masters-programs, e:g., in public health and hospital -
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TABLE 4 First-Year Graduate Enrpllments2 'In All Graduate
Departments, by Selective Field, 1960-1973

(1,000'si

Year3

Basic Biomedical
Science

Behavioral
Science

1960 7.0 7.7

1961 7.7 @.0

1962 8.2 8.7

1963 9.7 10.4

1964 11.8 11.8

1965 12.7 13.0

1-gt6.6 14.2/ 15.2'

1967 14.9 17.5

1968 14.9 19.6

1969 16.3 22.2

1970 17.2 26.3

1971 25.5

19721 18.8 24.0

19731 19.5 22.4

19741. 22.4 24.2

Annual Average Rates of Growth

' 1960-74
t-

1960-68

8.7
9.9

8.6
12.4

1958-74 7.0 3.6

lEstimates, based on SF ata for 1971-74.

2Both full-time and -time students.

3Fall enrollment for that academic gear.

Source: U. S. Departmeht of HealthEducation and Welfare,. National

Center for Education Statistics, Students Enrolled for Ad
.

.vanced Degrees, Annual Reports 1960-71.
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administration. Hence, enrollments in this-area are also unrepresenta-
tive of those being trained for research careers. For these reasons,
enrollments in these areas arenot included here.

ti There are also significant field differences in the pattern of
federal support of graduate students. Ofthe 164,000 graduate students
in the 1973 survey of the sciences and engineering by the National Sci-
ence Foundation, over 65,000 were in the basic biomedical, behavioral,
and clinical sciences. As one might expect, the basic biomedical and
clinical sciences rely more heavilytnpon federal support (30 percent
and 41 Percent; respectively) than the behavioral sciences (22 percent),
and in fact their reliance exceeds that.for all fields J26 percent)
(TABLE 5): Of the federal sources, HEWand its components, NIH/ADAMHAV.
are clearly predaminant, with HEW accounting for 18 percent of all science

Students supported (i.e., providing their major source of support) and
65-percent of. all science students supported by federal funds.

Support, for graduate students in these areas is ,quite Averse, .

however. Non-federal support still makes up-the largest shareover 70
percent) of major sources of support. Institutional support accounts

for roughly 40 percent of all students inthese fields. 21. Self-support,

including students' own funds,- loans, and family, support, is also 'sub-,
stantial as a percentage of- major sources of suppop. It is highest for

the behavioral sciences (32 percent), apparently compensating for the
lesser volume of federal support in this-area.

-

It should be noted, however, that while federal support makes up
the lesser part of total support in the biomedical and behavioral sciences,
it is of greater importance to the development of the most talented re-
search persDnel. Research fellowships, traineeships, and assistant-
ships are heavily subsidized by the federal government. Hence, the fact

that teaching assistantships, largely concentrated in state universities,
and self support make up'the greater pakt of overall support should not
cloud the importance of the federal role in training research manpower.

The support of basic bicimedical and behavioral science graduate
students is further elucidated by noting the type of support or kind of

20 ADAMHA is not included in NIH data in TABLE 5. This explaini why the

Percentage of support for behavioral sciences may look low under NIH.

It is included within total3HEW support.

21-4It: should be kept'in mind, however, th
is actually unrcstricted,state aid.to
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r

appointment received as the major source of support. All of the fields
related to this study have a high concentrationof fellowships and train-
eeships relative to all fields. Over 25 percent of the basic biomedical
and behavioral science students are supported by fellowships and train-

. eeships (TABLE 6). A substantial number of basic biomedical students
also receive their sup ort in the form of research assistantships;
however, behavioral an clinical science students receive much less'of
their support in this form (12 percent and 9 percent). The importance
of federal support for b th fellowShips and tiaineeships; and especially
for research assistantships, explains the high concentration of federal
support in the basic biomedical sciences. Conversely, the much smaller
amount of federal research done in the behavioral sciences explains
their lesser volume of research assistantships and federal support.

The Overwhelming concentration of the clinical 'Sciences support in
fellowships and traineeships--especially postdoctoral opposed to minor
support for participation in research assistantships. may be explained by
the historically greater utilization of the training mechanism in
clinically oriented programs. Further, the absence of undergraduate
clinica17Programs means that proportionately fewer such students are
engaged as teaching assistants although clinical science fellows and
trainees do engage to a considerable extent in bedside teaching.. Basic
biomedical and behavioral sciences, on the other hand; have under-
graduate courses and, thus, their'graduate students are actively engaged
in teaching undergradUates.22

The,"other types of support" category, which is to a considerable
extent composed of self-support, is also a major source of support-to a
substantial number of students--over 30 percent--in the basic biomedical
and behavioral sciences. As one would suspect, the behaVioral sciences
have the highest concentration in this area due to lesser access to
federal support.

Ph.D. OUTPUT 1961-74
0

In this section, we examine the trends in the production of bio-
medical/behavioral Ph.D.'s. Since these Ph.D.'s constitute most of the
pool, of basic biomedical/behavioral researchers (the others are M.D.'s),
the trends in Ph.D. production have important implications fok future
trends in'the supply. Not all Ph.D.'s become researchers; many perform

22It should be noted that public institutions, though state fund , offer
more teaching-assistantship6 than do priv,te institutions.
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teachirig And administrative duties exclusively, while with others

research is a secondary activity, As expected, the number of Ph.D.'s

entering research depends on the amount of funds allocated to research

and development activities. -As the growth in.R and D funds slows, fewer

research positions become available to the new Ph.D.'s, who therefore

seek other jobs. Conversely, increases in R and D funds generate addi-

tional positions for researchers.

The poolziie cannot be increased quickly. Ph.D. output responds

slowly to changes in demand because of the average. time lag of seven

years from the B:A. to the Ph.D. It is questionable, how effectively the

supply can be ii teased by'drawing from the pool of nonactive researchers.

-Those who have not done.research.for a few.yearsmay quickly lose contact

with the latest techniques and developments and'may find it difficult'to,

become proficient researchers again without retraining. Here postdoctOral

training plays an important role, but,response again is not instantaneous.-

'From 1961 to 1971, the output of Ph.D'.'s in the biomedical/behavi-

oral fields,increased at a rate of approximately 12 percent. per year

(FIGURE 2,TABLE.7). Since 1911, the growth rate'has slowed conSiderably.

In 1974, there was no. growth,over the previous Year. This was largely

`due to the fact that Ph.D. output in the basic.biomedical sciences
actually declined ftom 1973 to .19147-the.firsi time this has happened in,

.over 15 years,

The behavioral sciences exhibit a pattern of growth.very similar to

the basic biomedical sciences, incrgaSing at a rate of 12 percent up to

1971 and 6 percent from 1971 to 104. But unlike the basic biomedical
sciences, behavioral science Ph.D. production continued to grow in 197.4:

The health services research field has had erratic but generally -

continuous growth since 1961 at an Annual growth rate of about 13 percent

per year through 1974.'

The number of Ph.D.'s given annually in the clinical sciences is

very small. It.reached a peak of 55 Ph.D.'s in 1966 and has declined

Steadily since then to 38 in 1974.

RESEARCH AND DEVELOPMENT EXPENDITURES

a

The demand for biomedical/behavioral researchers is strongly in-
fluenced:by the amount of expenditures, both public and private, for
biomedical research and development. Since 1957, these expenditures have
grown rapidly, as have those for R and D in.practically all other fields.
From 1961 to 1964, the growth in actual dollars was about 9 percent per
year (FIGURE 3, TABLE 8). But in 1968, -inflation .began to take its toll.
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FIGURE 2 Annual Production of Ph.D.'s in the Biomedical/Behavioral Fields

Number of

Ph.D.'s Awarded
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'Average Annual

Growth.Rates: 1961 -71 1971-74

All Biomedical/
2.0%Behavioral Fields 11.9%

Basic Biomedical
12.1% -0.915Sciences

Behavioral Sciences 11.8% ,, 5.6%

All Biomedical/
Behavioral Fields

iaSic Biomedical
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Behavioral Sciences
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Source: TABLE 7
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TABLE 7 Production of Ph.D.'s in_the Biomedical/Behavioral Fields, 1961-74

Fiscal. Year
of Ph.D.

1961

1962

Av 1963

1964

965

1966

167

1968

1969

1970

1971

1972

.1973

1974

Basic
Biomedical.
Sciences 1

Behavioral
Sciences

Clinical;
Sciences

_ 1266 1042 39

1441 1123 31

1538 1185,' 35

1736 46

1993 1276 49

2163 148_9: 55

-2338-- 1788 54

2871 1970 47

3206 2406 46

3526 2727- 53

3873 3072 -51

3897 .3245- 48

353943- -73429

3744 3612. 38

Health
Services
Research Total

39 2366

34 2629

38 2796

64 3143

61 3379

79 3786

83 4303

8 4974

-85 5743

1162 6422

129

111

7125

11 7361

130 7537

7537143

1The clini l science Ph.D.'s. are only a small portion of the total number
of research s in the biomedical field over two thirds are M.D.'s. How-

ever, as can be seen. in this table, a few Ph.D.'s are granted in clinical
sciences each year. Some, but by no means all'of these are also M.D.'sc
'The clinical science fields-in the DRF are limited to medicine and surgery,
dentistry; veterinary medicine, optometry and ophthalmology.

2The large increase in Ph.D.'s awarded in the health services rese rch
field from 1969 to 1970 may have been due to a reclassification f field
codes in the DRF during that period.

SOURCES: Doctorate
Sciences,
Personnel

Doctorate
Reports,

Recipients -from United States Universities, 1958-66:
Humanities, Professions, Arts, Office of Scientific
, NAS/NRC, 1967.

Recipients from United States Universities, Summary
Office of-Scientific Personnel, NAS/NRC, 1967-73.
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FIGURE 3 National Support for Medical and Health Related Research.

Billion $
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Post-1968 growth
rate in constant $:

/T 2:6% per year

1962 64 '66 68 70 72.' 74

Y E A R

SOURCE': Basic.data provided by Office of iesources Analysis, Office of the
Director, National Institutes of'Health. Growth rates calculated by

Commission'on Human Resources, NAS/NRC.
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TABLE 8 .. National Support forand Health-RelatethResealch
. . ,,, ,

Year

Actual Dollars .

'

Constant 1967 DolAars
R and. D

Price
Index

1967=100)

Total, Federal
$ billions)

Private
Industry

Other Total Federal

($ billions)

Private'

Industry
Other

,

1952 0.197 0.103 0.052 0.042 .

1953 0.214 0:107 0.058 0.049

1954 0.237 0.119 0.061 0.057
. .

.

.

1955 0.261 0.139 P0.062 0.060

1956 0.312 0.162 0.079 0.071

1957 0.440 0.229 0.126 0.685'

1958 0.543 0.279 0.170 0.094

1959 0.648 0.351 0.196 0.107

1960 0.845 0.448 0.253 -

o ,

.0.144

1961 1 045 0.574 0.312 0.159 1.267 0:695 , 0.378 0.192 82.5
w

1962 1.290 0.782 0.336 0.172 1.516 0.918 0.394 ,0.202 85.1.

1963 1.486 0.919 0.375 0.192
( , 4..t.6.n....0, k . 9, 15 . 9 .- . 0 0 , . . .. . . w . . 4 4 0 $ 4 4 1 1 1 4 2 P 4 " , 4 1 9 0 4 , 2 1 - 9 8 7 ''

1-§64 -1.652 1.04? 0.4.00po Of203 1.840 1.168 0.445 0,226 : 69%8

1965 1.841 1.174 -0.450 . 0.217 1.986 1.266 0,481 0.234 92.7

1966 2.036 1.316 9.510 0.230
v

2.144 1.372 0.531 . 0.239 95.9

1967 2.280 1.458..1. 0.580 0.242 2.280 1.458 0.580 0.242 100.0

1968 2.497 1.582 0.661 '6.254 2.383 1.509 0.630 ,0.242 104.8

1969 2.691 1.674 0.754 0.263 2.446 1.521 , 0.685 0.239 -110.0

1970 2.731 1.667. 0.795 0.269 2.354 1.437 0.685 0.231 116.0

1971 3.043'f' 1.977 0.860 0.280 2.468 1.532 0.702 0.233 122.5 ,

1972 3.354 2.147 0..925 0.282 2.578 1.?650 - 0.711 0.216 130.1

1973 3.563 2.225 1.011 0.305 2.619 i.63§ 0.759 0.'224 136:0-

1974 4.249 2.753 1.180 0.316 2.948 1.910 0.818 0.219 144.1

1975(est)4.220 2.609 1.280 0.331 2.06 1.660 0.814 0.410 157.1

.. ..
. ,

A-4 Price Index for Deflation of Academic R and D Expenditures, NSF 72-310,:Goyernment .
-Printing Office, Washington, D. C., May 1972. , r

SOURCE: BioMedical Research Manpower for the Eighties, Resources for Medical Research
Report #11, Office of ResOurdeg Analysis, NIH, HEW Washington, D. C., De-amber

.,1968, and unpublished data
-
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TABLE 9 Federal Biomedical/Behavioral R and D Funds
4

Year

Biomedical & Health-
Related Sciences
(all-life sciences,
.except clinical) '

.:Clinical Sciences

.

,

Behavioral Sciences
(psYchologY, anthro-
pology, .sociology)

4

Total

($ millions) ($ millions)
o

($ millions) %

.

. ($ millions)

1971

1972 .

1973

1974(est.)

1975-(est.)

/'

1159

1414-

1398

1658

1585 i

60..8

6302

61.1

61.6

61, 4'

514

568

661

808

-778

27.0

25:4

28.9

30.0

30.2

233

257

. 229

224

217

12.2

.11.5

-40.0 .-

8.3

8.4

3,906 100.0.

1

2239 100.0

2288 100.0

2690 - 100.0

2580 100.0

.._

A

SOURCE: Federal-Funds for Research, Development and Other Scientific
Activities, Table C -13, National Science Foundation, Washin0Cn,
D. C., various years.

55

68



4

as R and D'costs escalated. The NSF has compiled an index of academic
R and D costs?3 which shoWs that-1974 costs for such activities were
57 percent higher than in 1967.,As a result, although total national
funds for health - related research have'aontinue(Pto expand at almost
9 percent per yearin actual dollars, thereal growth in constant dollars
since 1968 has been about 3percent per year. During the past five
years, about 60 percent of federal R and D. funds for biomedical/
behavioral research went to the basic biomedical and'health-related
Sciences, 30 perdent to the clinical sciences, and the remaining 10
percent to the behavioral sciences (TABLE 9).

CURRENT, NUMBER OP ACTIVE RESEARCHERS

..,....

-Reliable data on the size of the pool of biomedical/behavioral:
researchers as a function of time hard to come by The CoMmittee
examined longitudinal data obtain d rom the several National Registers
of Scientific and TeChnical Personnel, but found themerraticand
inconclusive., Further analysismay make it possible to use these data,
which cover a span of almost twodecades, but there was insufficient
Id.mefor this to be done for the present report. The Committee has
relied instaad on data derived from the 1973 Survey of Doctoral Scien-
tists and Engineers and"the 1975 Faculty PrOfile compiled by,theJNssb=
ciation of American Medical Colleges (Appendix D).

,

Data on the.Ph.D. (or equivalent) .component come from the Survey
of Doctoral. Scientists and Engineers. ,Individualabounted on the.
following table-are,dmployed in biomedical-and',behaVioral fields,and
have indicated that research or the management :of research activities

,

is their.prjmary work activity. ,

''. '

23A Price Index for Deflation of Academic R and D Expenditures, NSF 72r310,
Government printing Office,,Washingtod,, D. C., May 1972. .
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Field

Basic Biomedical Sciences, Total
Anatomy
Biochemistry
Biomathematics
BioMedical,Engineering
Biophysics
Cytology

, Embryology
Genetics
Immunology!:

robiologY/Bapteriolpgy
Molecular Biology,
Parasitology
Pathology '

Pharmacology .

Physiology, Animal(
Physiology, Plant `

Other Biomedical Sciences, Total
Botany
Ecology 4

Entomology
glavirPhmental Sciences
Hydrobiology
Nutrition/Food Science
Pharmaceutical Sciences.
Zoology
BiOthedical Sciences, Other

Behavioral Sciences, Total
:Anthropology
Behavior/Ethology
Clinical Psychology
Comparative PsyCbology
Counseling and GuidanCe

Developmental/Gerontological
Educational Psychology
Exper/CoMpar/Physiol Psychology
Experimental Psychology
Industrial/Personhel Psychology
Personality P'sychology
PhysiologiCal Psychology
!Psychometrics ...

Numb*. of Active Ph.D.

Researchers(
(1973)

t

17,.800

347
5,311

151
577
907
340
,163

1,056
,983

1,930
1,388

215
411

1,624
1,769

622

17,955
332
$51

1,212
1,424

90
307
297
248

3,434

6,914
263

.78
77§1.

99
115
333

574
5

797

468
77

504.

196

School psychology a6
\5Social Psychology 63

Social Statistics 110

Sociology 1,067

Psychology, Other .

798

''``

1Thenumbrs of individuals shoWn in the aboVe table do not` necessarily reflect
the numbers that have been supported by NIH/ADAMHA/HHA training programs:
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Field

Clinical Sciences, Total.
Dentistry
Medicine & Surgery
Veterinary Medicine

Number of Active

Ph.D. Researchers
(1973)

).

503

291
212

Health Services Research, Total 704

Biometrics/Biostatistics r> 342

Hospital Administration 30

Public Health .
332

Total
1

33876
1.

The American Medical Association estimates that about 8,400 M.D.'s
were-engaged in research activities in 1974. This appears to be the
best estimate available of the current size of the total pool of M.D.
researchers.

, N
The Association of American Medical Colleges has supplied data

on'the number. of M.D. (or equivalent) researchers,on medical school
faculties in each sub-field. Under the assumption that this same
distribution applies to the total pool of M.D. researchers, we have
compdted estimates of the size of the pool in each subfield. These

are presented in TABLE 10 alting with a summary of the Ph.D. pool

updated to 1975:

In summary, the pool in 1975 is estimated to be composed of approxi-
mately 47,000 biomedical/behavioral researchers.,
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TABLE 10 Eimated Number of Active Biomedical
and Behavioral Researchers in 1975 .

k

M.D.'s
a

Ph.D.'s Total

Basic Biomedical Sciences 1,400 29,500 30,900

Behavioral Sciences
c .

.7,900' 7,900
Fs

Clinical Sciences 6;800 600 7,400

Health. Services Research 200. - ,-'-'8010 1,000

TOTAL 8;400 38,800 47,200

.aThe estimated total of 8,400 M.D.'s in research was derived from Profile

Of Medical Practice, American Medical Association, Chicago, Illinois,

1974. The number in each subfield was estimated from data supplied by
the Association-of American Medical, Colleges, Washington, D. C.

bPh.D. data were derived from the 1973 Comprehensive Survey bf Doctoral
Scientists and Engineers, C9mmission on HuMan Resources, NAS/NRC,
Washington, D. C., and.updated to 1975 on the basis of a 7 percent

per annum increment.

cThe number of behavioral science_M.D. researchers is small and hence

difficult to estimate. The best available information gives less. than

.ten M.D.'s in this dategory.,

.59

72



v. sumARr

We recapitulate some points of the earlier discussion:
1. Federal support of research training contributes to the co

tinuing vitality of biomedical and behavioral research, and, thus,
tributes a vital buttress to health care in the United States. The

federal presence brings with it'national standards. The peer-review

systeatensures that the standards will be uniformly applied to recognize

excellence. Biomedical research training itself (a) aids in selecting

the next generation of research leaders, (b) accelerates their graduate'

education, (c) gives M.D.'s essential research tools and Ph.D.'s

essential contact with medical problemS, (d) makes it possible' for

postdoctoral scientists to move into undersupplied.fields of speciali-

zation, (e) stimulates the developmeht-of new fields of-research, and
(f) provides opportunity for the most Able students to have access to

biomedical and behaVioral graduate education, independent of their

private resources.
2. The competitivelyawarded research training grant is a unique

mechanism that offers advantages beyond those of supplying

traine personnel. Among them are: (a) maintenance.of a complete

training environment, (b) encouragement of existing interdisciplinary

linkages and or-new interaction of:disciplines, and (c) recognition
o! excellence of training environments in the same way that fellow-
ships recognize excellence of individual performance

3. Largely dile to training efforts of the last decade, a cadre of

about 47,000 biom dical and behavioral researchers exists in the United

States. About 70 ercent of them conduct research in the basic bio-

. medical spienceg, 1 percent in/the behavioraleciences114 percent in

the clinical sciences, andr2 percent in health services studies.

Seventeen percent hold. M.D. degrees, and 83 percent hold Ph.D.'s.

4. Essentially full employment currently exists for doctoral scien

tists in these fields of research. Unemployment in-1973 was at the
"frictional" level of.about 1.2 percent for all fields and age croups

combined, but may be higher now perhaps 2 percent overall'with somewhat'

higher rates for some fields and for the most recent recipients of the

Ph.D. In a few fields health services research is an example personnel

shortages exist. The commonly used market indicators, such as trends

in relative salaries, suggest that,.overall, no serious disequilibrium

exists at the moment..
. 5. There is reason, however, to be concerned about future over-

supply in-some of the fields and about the costs thereof.- Graduate

enrollthents have, been growing strongly, indicating a plentiful supply
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of graduating Ph.D.'s over the next five years. The cadre of.established

research workers is relatively young, and attrition will be relatively

low. Research and development-funds are stabilizing, and demand.for per-
sonnel will stabilize accordingly. Although M.D. researchers can turn

to private practice for alternative -careers, similar opportunities will

be more limited for Ph.D.'s. The demographic facts suggest there will

be relatively few new appointmentsstO faculties in the 1980's. Some

cautioiiis needed, and the 6ommittee is not prepared on the basis of its

limited Studies to urge significant further growth of research-training.
6. The training ."pipeline" is long-,-seVen years onNhe''average

from baccalaureate to Ph.D., 10 years froM the baccalaurisate to the M.D.

researcher. The flow cannot be rapidly turned on or off. Time is

required to setup high,-quality,training programs, and stability is
necessary for an efficient and high- quality system. In'this regard,

the federal-budget decision not to include any funds for new starts
in training at the Predoctoral level in FY 1976:causes the Committee
great Concern.

7. Certain structural and administrative problems connected with
research training have emerged. In the past, some two thirds of post-
doctoral M.D. trainees and fellows in these programs -entered medical
practice soon after completion of training. This result was expected

in an'earlier period of the training.. programs when program goals included

the training of clinical specialists_in shortage fields. Now, however,

this goal has essentially been met, and there seems to be little reason

to maintain training for clinical practice in the future. A second
issue,jalmost as old as the training programs themselves, concerns the
percentage of training-grant funds allOtted to various forms of insti

tutional supportfaculty salarie4,salaries of supporting staffs;

equipment purchases, library and computer costs, purchase of supplies,

and so on: The Committee believes there should be a limit on the per-

centage of training funds used for these purposes, but notes that the

matter is complex. The strength of the training-grant mechanism
resides in large part in its ability to create a strong and vital total.

environment for training. Stipends for trainees are an essential
requirement for training, but so are a strong faculty,'adequate equip-'

ment and supplies, 'and. other. training eleMents.

8. The difficult problem of proliferation of programs that resu/ts
in excess training capacity'cannot easily be disposed of. The decade of

the 1960's witnessed a rapidgrowth of training programs in response to
perceptions of national needs. Now that some of those needs have been

Met, the situOion is. changing. The Committee urges upon agencies of
government and training institutions a readiness for change in both the

character and the magnitudes of the training programs, Legitimate

aspirations of institutions and departments can best be accommodated /

within an adaptive mechanism that recognizes new needs; establishes /

excellence as the governing Criterion, and sets a. high priority on

flexible response.



9. We have found existing data and field taxonomies insufficient'
for our task of forecasting personnel needs and.the adequacy of the
supply. The_,recommendations in this report are limited by that con-
sideration to statements about immediate training requirements in broad:
fields. In the course of the year ahead, we expect to acquire more
satisfactory data about the training pipeline, the research-personnel

-pool and the mobility of persons in it, and the components of demand.
We also expect to develop a more adequate list of the training and
research specialties in these areas.

.
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APPENDIX;C

/:-

LEGISLATIVE AND ADMINISTRATIVE/HISTORY OF TRAINING:
AUTHORITIES.Ok. NIH, AD , AND HRA

,

The original legislative autflOriza ion for training comes.from the,'
National Cancer'Act of 1937 which established the National CanCer
Institute within the Public Health Service And authorized it to estab-

,

lish training facilities and award fellowships to outstanding individ-.
tals for studies relating to the causes and,trehtment of cancer. The
first NIH fellowdhips were awardedin 1938 to'17 individUals in..cancer
research fields such as biochemistry, physiology, and genetics. train-
ing in areas other than cancer research was made possible in 1944 with
passage of the Public Health Service (PHS) Act which provided NIH withgeneral'authority

to support., research and research ,training. Subsequent
legislation and executive action gradually added to the number of infti-

,
tutes atNIH with authority for categorical research training. Listed '

below are the 11 institutes-of NIH and tHe.year'established. -

NCI National Cancer Institute ' .. A 1937

NIAMDD National Institute ofArthritis, Metabolism, and
Digestive bideases 19471

A

NIAID National Institute of Allergy and Infectious D aeses 19487

NIDR National Institute of Dental Research .' . _19483
,

0 NHLI . National Heart and Lung' Institute , 11948
P.

NINCDS National Institute ofNeuiological and. Communicative Jr .

. Disorders. and Stroke .
1.950

NICHD Nation'al Institute of Child Health And Human Devq,lopment 19L3

NIGMS Natibhal Institute of General Medical Scienbes '19634.

1Established originally as the Experimental Biology and M Imp
Institute, it became the National'Institute of Arth s and Metabolic
Diseases-in-195,04nd the National. Institute of Art ritis, Metabolism,
and Digestive Diseases in 1972. .

.

2Established in 1948 as the Natibnal Microbiological Institute, it 6.

became the National Institute of 411erlgy and Infectious Diseases in 1955.
3The 'Dental Hygiet Unit of NIH was created in 1931 and in 1948 became
the NIDR.

.
,

4NIGMS eXisted as a division of NIH-beginnihg in 1958, bilt was not
.established as an Institute until 1963.
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NHI National Eye Institute*

NIEHS National Institute of EnVironmental Health Science

NIA ,NatiOnal InAtitute of Aging

4968.
19695
1974

o

The National Institute of Mental Ilealth,14S:establibhed in 1948."

It remained within the NIFyIntil beCame an independerit

INbureau of the Public HealtService. In April 1968, another7reorganiza-

tion created the:Health'Services and2MentalHeaIth Administration

.(HSMHA) which absorbed'theNIMH along with other service and-manpower .

.training programs. On July 1, 1973, as pa4t of a-reorganization of the.

health components of DHEW; the HSMHA was abolished. While t'wo:neW -;

agencies.were created at that ti0P-"theHealth Services Administration

of11$20:ena the Health Resources Adminittration (HRA)--,-NIMH was,trans-

ferred.on an interim basis to NIH. Following further study And

issuance of a report on NIMH,' the Depament announceethe formation'

of the Alcohol, Drug Abuse and Ment6:1 Health Administration ( ADAMHA),

,effective September 4, 1973. This new agency is comprised of NIMH

and the National Institute on Alcohol Abuse and Alcoholism; both of

which were existing InstituteS at well as the National Institute on.

Drug Abuse which Was newly established as part of the reorganization.

The administratively created ADAMHA was subsequently established

legislatively through enactment of PL 93-282 on May l4, 197C.

HRA bedame a component of the Public HealthierVice,.egual-in sta=

tus to the five.o r m Service--NIH;

ADAMHA, H$A, the PoodAnd Drug Administralion'MAYand the Center. or
DiseaseControl MO.- Under the HRA are the National Center for

HealthServices Research (NCHSR) , the National Center for Health Statis-

ticstics (NCHS); the BureaU,ot Health Manpower and Bureau of Health

Planning and Resources DeVelopment.?:,
In recent rears, the4egislative authority for research' training of

bothN1H. and ADAMHA in relation to the-cautes,and Preventionaisease
was contained in Section 01-Of the Public Health Servieect. This

authority has been replaced by. Section 473 of the Uptional'ResearCh

service Award'Act.Of'1974'Underl.which-research training it 'authorized

upo Certification of -need as aresultOf a Continding,stud.

ith regard to clinical trainingsupportea t4..ADAMHA,, he preVioUs

authority was contained in'Section,303 of thePublicjlealth Service Act

which provided for traininglend'instruction to individuals a d fpr

'nvesti9ations and studiet relating to,the care, treatment a d

ilitation of the mentally ill.
That authority has been continued in:the conforming,amendmentshtec-

ion of the NRSAN and perhaps mae even more exPlicit by the 'language

Which now reads:

5NIEHS existed as a divis on of NIH beginning in 1966, bdt was not

_established as an Ihstitut until 1969.
Q.
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Toprovide clinical training and instruction and
to establish and maintain clinical traineeships'Owith
such stipends and allowances-lincludingtraVel and
.subsistence expenses and dependency allowandesfor
the trainees as the Secretary.may deem necessarD-.'

The authority for research training within HRA was previously pro-
vided by Section 304 of the Public'Health Service Act which authorized
Slid). training in telation_to the development orevaluation of health
;services and resources. This authdrity was amended by PL 93-353i
entitled the "Health Servides ReSearch, Health Statistics, and Medical
Libraries Act of 1974," enacted on July 23, 197.! The provisions of
thiSact broadened the training authority in the area of health services

research and evaluation6 to include the NCHAAnd other units of HEW
designated byrthe,SeCretary.

Some sections of the National Research Act pertinent to tlils study

are presented below.

'FINDINGS AND DECLARATION OF PURPOSE

'1"

Sec. 102. (a) Congress Tds and declareSthat--
11}-th puccess'and .4kinue'd viability of the Federal bio-

medical and behavidral research effort- depends on the availabi-
lity of excellent scientists and 'a networIc of institutions of
excelZende cap le of producing superior 'research personnel;

(2) direct. upPort of the training ofscientists for. careers
in biomedical 'nd behavioral researchA.s'an appropriate and

.necessary.role for the'Federal Goixernment; and
(3) graduate research'assistance,programs should be the key

elements in the training progratb of-the.institutes of the
National Institut9s OfHealth and the:Alcohol,.Drug Abuse, and.
Mental Health.Adtiniitration.

(1) It is tiie'puKposemf. this title to: increase the capability of
erthe lngti utap.of the of Health and the Alcohol,

Drug Abu e,:and Mental.iiealth Administration to carry out their
responsibitity:ofbain6ining a .superiOr national.program of research
into tke:Physi8alandmental disea'ses and impairments of man....

f
0

6SectiOn 364;of thePHS Act from Which the HRA training authority is
.decived wasnotamended by the National Research Act (NRA) of July 12,

1974. Itis-not' clear that ARA/training is covered by the piovisionp of
Title;00heltRA. HilAhas participated in this study under th .,,,, ." , '.

:'1-

° assumption :that a. clarificatio of the mlegislation :'.-

itraThing'authority also Subje t to Title I of the NRA. No appropriation

for. .ARA training has been re sted in,the administration,budget for
FV-* 1976-. ,., p

. ,
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(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 per-*
sonnel....

STUDIES RESPECTING BIOMEDICAL AND BEHAVEORAL
RESEARCH PERSONNEL

Sec. 473. (a) The Secretary shall, in accordance with subsection
(b), arrange for the conduct of a continuing study 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 areas, and (C) the kinds and extent of training which
should be prbvided such personnel;

(2) assess (A) current training programs available forthe
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-7> .

'Administration, and (B) other current training programs available
'for the training of such personnel;

identify the kindsof research positions available to and
held by individuals completing such programs)

(4) determine,p6 the extent feasible, whether the programs
referred to in clause (B) of paragraph (2) would be adequate to
meet the needs established, under paragraph (1) if the programs

referred to in clause (A)'of paragraph (2) were terminated; and
(5) determine what modificaSohs in the programs referred to in

paragraph (2) are required to meet the needs established under
paragraph (1) .

M(1) The Secretaty 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
Sciehces is willing to do so, the Secretary shall enter into such as
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 shall enter

into a similar arrangemen4 with other appropriate nonprofit private

groups or associations under_which such groups or associations will

conduct such study and prepare and submit the reports thereon az

provided in eubsection (c)-.
(c) A report on the results of such study shall be submitted by

the Secretary to the Committee on Interstate and Foreign Commerce of

the House of Representatives and the Committee on Labor and. PUblic

Welfare of the Senate not later than March 31 of each year.,..
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ADMINISTRATION
:. .

Under the training authorities discussed in the previous section,
NIH and-ADAMHA-have:=providedsupport.both for 4udents-in.'the health
profession's interested in clinical-practice and'also for those inter-
ested in a research or teaching career. This distinction between
'clinical practice and research'has not always)een clearly made and is
a source ofonfusion when discussing the programs and interpreting the

...__/)

data. Certain divisions of NIH, such asthe ghreau of Health Resources.
Development (formerly tie Bureau of Health Manpower Education and now
-part of HRA), have had programs intended primarily to support those
interested in clinical practice.' 'Medical and dental students,'nurses,
and other health professionalsjiave been supported under these programs.
However, most of the training programs.ofthe'Institutes of NIH were
intended for thesupport pf people interested in research or teachidg

4'.

careers.. Thesere called the research training programs to distinguish*
them from those offering clinical training. It is these research train-
ing programs that are the subject'of the National. Research Service
Award Act and -also of this report.'

In ADAMHA, the situation is different. Most of their training
funds (AbOui 80 percent) have teen for:clinical.trainingratherthan
-research training. Many of the psychiatrist6 and clinical' sychologists
supported by fellowships and traineeships of ADAMHA have, received
7blinical training.

.

Most of the published data from NIH/ADAMHA do not ShoW separate
totals for-clinical and research training. :Both are generally subsumed

.

under the heading. of Training Grants and Fellowships. Zs a consequence,
one must exercise great care in trying toirelate-data published else
where- to those covered. in this report, which refer only to the research
training programs of NIH/ADAMHA. .

.

Another imp9rtant diStinction between NIaand ADAMHA cpnderns the
academic level'of their trainees. The NIH programs in regent years have"
been fairly evenly divided betweenpre- and postdoctoral research train-
ing. On the other. hand, the ADAMHA research training programs are

.almost exclusively at the. predoctorarlevel.
A4

O
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APPENDIX 15

SOME DATA SOURCES AND STUDIES

DATA SOURCES

<,

Both aggregate and individual data are required for a comprehenSive
study of the national needs for biomedical and Behavioral research per-
sonnel. For.any supply/demand analysis undertaken, trends in under-
graduate and-graduate enrollments, baccalaureate and doctoral degrees
awarded, predoctoral and postdoctoral levelt of support, research-and
development spending, and salary scales must be considered. Much of
this aggregate information has been collected by the National Institutes
of Health (NIH), the National Science Foundation (NSF), the Office of
Education.(0E), the Department of Labor (DOW, and the National Research
Council (NRC).1 For a Microstudy of career patterds, longitudinal data
on type of employer, work activity, field-switching, relative salaries,.
and publication and citation, indices are important. These data are
,needed for biomedical and behavioral specialties 4s well as for broad
fieldS if shortage and surplus estimates are to be made for disciplinary
areas. Information.on the careers of Ph.D. (or equivalent) recipients
is.contained'in five files of data concerning the education. and work
experience of individuals maintained'by the National Research Council.
Some data on the careers of M.D. and other professional doctorate
recipients' areavailable from a file maintained by the Association of
American Medical Colleges -(AAMC) These six data sources -are briefly
described below.

- ,

1. Comprehensive Roster of Doctoral Scientists and Engineers (NRC)

Contained in this file are records on'all 1930-72:-U.S. dodtorate
(Ph.D. orequivalent) recipientt.in science and engineering, 1930-72 U.S.
ddctoraterecipients'in other fields yho.were identified from-the NSF
National Register surveys (see below) as employed in science andingi,-
neering, and recipients of 1930-72 foreign-earned doctorates who were
similarly' identified. This population includes a proximately 272,200
individuals--10,400 with foreign-earned doctorates aYid 9,700 with
nonscience-nonedgineering doctorates. Biographic and degreeinforMation

1See the bibliography (Appendix E)-for specifid references.
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is available on the whole populatiofi. Detailed 1972 and 1973 employment

data on 44,000 respondents to asample survey accurately describe the

current employment situation for Ph.D. recipients.. Survey data on'1974-75
employment activities should be available in December,of this year. . '

2. Doctorate Records File (NRC)

Thia file contains biographic and degree information on 471,000
individuals who earned U.S. doctorates (Ph.D. or equivalent) between
1920 and 1974. Information on sources of graduate support and employ-
ment plans (after eaining the doctorate) are also included in, this file.

3. National Registers of Scientific and Technical Personnel (NSF)

Employment data on 171,000 doctoral scientists working in the ,

United States have been compiled from the 1960-70 surveys under the
National 'Register of Scientific and Technical Per4onnel. Inconsistent

coverage from year to year and from field to field has restricted the

use of this file as asource.of longitudinal information. However, an

attempt to derive 'reliable population statistics, using the Doctorate
Records File as a base; is now being made. When this effort is,com-

pleted and the file is combined,withthe Comprehensive File, detailed
information should be available' on the careers of Ph.D. scientists from-.

'1960-75.

4. NIH File of Trainees and,rellowb (NIH)

This file includes biographic and detailed training proTc,i,A uato. .)11

94,000 individualssupported by NIH 1961-71 training grants and 1948-72

fellowships. Training records for 1972-73 fund0 trainees and lWi-74

funded fellows will be added shortly. This file has been collated with

the above data sources so-that training support can be considered in

conjunction with, biographic characteristics,and career information.

. Institute for Scientific Information .(ISI)

Included in this file are records on 1,180,600 indlduals who have
published articles inworld scientific literature during the period
1961-72 and records on 1,841,000 individuals who have been cited in

this literature. These records have been,collated with someof the
data.files above, adding a valuable outcome measure to other career

pattern data. .



6. Medical Faculty Profile (AAMC)

This file contains biographic and employment data on 23,000 recip-
ients of' the M.D. and other Professional doctorates who were members of
medic4 school faculties in 1975. Plans are.now being undertaken to
construct 1971-74 data in this file so that longitudinal studies relating
to the emPloyment of medical faCulty members can. be made:

.,Although the collation of the above files, on one hand, is useful
in presenting a comprehentive picture of the career patterns of bio-
medical and behavioral research personnel, it also raises some serious
problems in. taxonomy. Differences in field classification schemes used
in the NRC,-N$F, NIH, and AAMC files make it impossibleto find a Con-
sistent definition of supply in the biomedical and behavioral fields
especially in the_clinical sciences. Differences in work-activity
questions in the AAMC and -NRC surveys raise some doubt about the Compara-
bility of"the numbers of M.D.'s and Ph.D.'Swho indicate that they are
engaged in research. More detailed analyses of these data sources should
result in-a more consistent definit of the biomedical and behavioral
research pool.

While the'coverage of the-Ph.D. component of supply is reasonably
complete, M.D. researchers not associated with medical schools cannot
be satisfactorily and comprehensively identified at the present time.
It is hoped that M.D.'s, employed by the federal government and industry
will be included in future AAMC surveys. The Ph.D. sample used in future
NRC employmefit surveys will-also have to be .augmented--especially in'the
behavioral fields in order to be able to report.with.congidence market
trends in subfields.

Reliable data.on the demand for biomedical and behavioral research
personnel are not available at the present time. A survey of a sample
of employers of bioscience doctorate recipients is now being conducted
by Westat, Inc. (for NIH). A klrvey covering the behavioral fields---'
and perhaps an augmentation of the biomedical samplewill also be
necessary. Also, a computerized data file with the program data.on
individuals supported by ADAMHA and HRA must be generated and collated
with the datasources tentioned'aboVe so that individuals supported by .

these agencies can be identified in career pattern analyses. 0 formation :1

t.,..7on support from other sources, especially at.the postdoctoral ev 1)
would also be useful, although no systematic means of collectirig such
daala is apparent.
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STUDIES

1. Studies by ProfeSSional SocietieS

Professional societies are logicalsource for manpower studies

A few examples can be cited. .A joint committee oftbe-American Thoracic
-Society and the.AmericanCollegd of Chest Physicians, for example, has
completed a study of professiOnal manpower in the field of pulmonary

diseases for the period 1971-72. The fi dingS include data on a full-

time equivalence basis for physician fa ty and trainees engaged in

pulmonary research, the /number of ed vacancies,"and estimates

of additional perSonnel needed to mee2/the requirements of medical

school programs. The findings of th° study have been compared with

data fOr 1974-75 obtained by an ad'hoC committee of the American:Thor-

acic Society to determine supply and demand:for physicians and scientists

involved in teaching and research related to pulmonary diseaSe in
Departments of Medicine and:Pediatrics. 4 comprehensive data base on

surgical manpower will soon become available with publication of a

study sponsored by the American College of Surgeons and theAmerican

SurgicaleAssociation. Using 1945-1970 As a base period, the study will

provide estimates of future supply and foredasts of utilizatien rates

for the various sectors of surgical manpoWer. °Other studies, more cir-

cumscribed in Scope, have been undertaken in recent years Under the

aegis of the American Society of liematologyt_the-American Academy of

Dermatology, and-the Arthritis-Foundation: l
A very re en study by the Atherican Society for Pharoacology and

Experimental Therapeutics describes the dem9graphic characteristics and

the employment of pharmacologiSts and highlights the iole.that federal

support has played in training thiS manpower.
A 1971 report of the NaVional Program for Dermatology-concludes

that the training grant haS had.A majorinflUende on the growth of
research programs in'dermatology and on the overall growth,And deVelop-

ment of,dermatology units.

2. Staff Studies,

During the past ,threertlonthse-Several members of the Committee's

staff have begun quantitativeAnalySeS related'to suppl' /demand for

biOmedical and behavioral research personnel, using published data and

data available from, the sources described above, .Included among these

preliminary and exploratory analyses are a longitudinal.study of severaf
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supply components in the research pool, an evaluation of the,future
demand for research personnel in academia,, industry, and the federal
government, and the development of an alternative approach for estima-
ting the need for research personnel. Although none of these analyses
has been completed, useful information has already been,compiled. Per-
tinent portions of this information have been incorporated into Chapter IV
of this report. During the next year, further development from these
analyses Are expected to lead to a better understanding of the factors
influencing the need for biomedical and behavioral research personnel
and will enal2le the Co ittee to. provide more specific recommendations
Concerning future,levels of training.'.

3. Econometric Model,

During the past two months an attempt has been made under the
present_study by ,Richaid Freeman, a Harvard economist serving as a
consultant to the Committee, to develop a "marJAt_,model" for the
biological sciences., Unlike standard requirement projections, market
models. take into consideration the adaptation of the science manpower .

system to charoing.-cirCumstances, including Changes in research and
development, stipends, andotlier factors. Fr Oman has in the past con-
strUcted'such models for the physical sciende and engineering. A
prelithinary model for the biological sciences has been deVeloped by
Freeman and his caworkers41E"Earvardfrom published aggregate data-40n
educational 'ana career decisionsofindividualsand on,demand-factors

,. such as the-tost,of employment, reldtfve salaries,'aniTtne market value
of the "final product''. .'ientativeifindingS indicate that the market .

for,biological Scientists, unlike the market for other scientists, did
ndt collapse in the last five,years. Eplative salaried, numbers..
employed in the'field, R and D funding, and private,spendingby drug and
medicine firms all seem to be increasing in the biosciences. On the
supply sidee)anr011ments,and numbers of degree recipientshave been
increasing, in.COntrast to significant decreases, in the physical, sciences..
As far market conditions in the. late l870'sYearly 1980's, thiS prelim-
inary analysis suggests thepossibility of a signifiCant oversupply of

.manpower in the bioscience area--particularly if the recent"gloWth in
graduate enrollments continues.

Much work remains before'. the factors influenCing the bios fence.
market Are fully underStood. Data from the files available, to the
National Research Council (described abOve) haventlt yet been U ed for

;thiSpreliminarimodel.These data will provide valuable info ation
about the market conditions in bioscience speci4lties and about-the
mobility of individuals these specialties.:. A 4
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. Supply Studies

During the past few months, the Committee and staff have made a .

. first attempt to identify longitudinal trends in components of the bio-
medical and behavioral research pool. Since the new doctorate-recipients
have been, by far,the largest component of supply entries in recent
years,-particular attention is being _paid to trends in enrollment and
degree production. Attention is also being given to the field mobility
of biomedical and behavioral scientistsji.e., the ability.Of these c

'scientists to move both to other specialties within their broad field
and to other science fields) Factors that enhance or inhibit mobility
must be analyzed in detail.. There is some indication that scientists
have in the ,past been able to transfer -to other fields and 6Liitremploy-
Ment sectors in response to market deMand. Whether biomedical and
behavioral scientists will be mobile enough to meet future demandS and
whether extensive training will be necessary are important issues to be
investigated. The value of the postdoctoral appointment as a tool for
retraining,is a related issue to be considered.

In order to project the size of the biomedical and'behaVioral
`research pool, it is necessary, of course, to analyze trends in the
proportion of the supplTdefined.above who are engaged in research.
The length of the research career, the subSeguent employment, and other . -

factors related to career patterns must be investigated. All of the.,,
above analyses depend on the availability of reliable longitudinal data.
It is hoped that data from the 1960-70 National Register surveys,
weighted:by appropriate statistics, can'be used in conjunction with
1972-75 data from the Surveys of Doctoral Scientists and Engineersto

-examine 15-year trends in the Ph.D. supply. For the M.D. supply, only
1971-75 data from the. AAMC Faculty Profile have been collected so far.

5. Demand Studies

Estimating the future demand for biomedical and behavioral scien-

tists is a very difficult matter that has just begun to be explored by

the Committee. The approach underlying the recent NSF projectiong
clivides the demand market into three components: academia; the non-

academic research and development sector, and the other-employment

sector. Projections'of the demand for biomedical spd behavioral scien-
tists in academia can be made with some confidencecby examining trends

in enrollments, faculty attrition, and enrichment (as Allan Cartter has

has d e3). Trends in the growth of R and D as a percentage of GNP'

2National Science Foun ation, Projections of Science and Engineering
Doctorate Supply and i ilization, 1980 and 1985, February 1975.
3AllanM..Catttek, "Scientific Manpower for 1970-1985," Science;
vol. 172, April 9, 1971.
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(or/of-other indices) Can be used to estimate future-demand in the non-

academic,A and D sector. However, abrupt changes in R and'D levelt in the

recentpast suggest that such estimates are not reliable. Very little.

_44's known about the demand for biomedical and behavioral scientists .411-

the third. sector (nonacadeMic/non-R and D)., .Studies of the career atterns
-of individualS who have entered this sector in the past should be under-,

taken to determine, the requirements and capacity of the sector.

/ In a:very preliminary and exploratory effort Robert Weatherall,-

pirector- of Placement at MIT and a'consultant to the Comdittee4 has

/surveyed a -few representatives of industry and professiorial societies

!about their'p ceptions of the future labor market for biomedical and

behavioral:scie tists. The usefulness of demand surveys made in ,the

past is very a h open Ly ciuebLiot4 howeverand-the-Committee intends
to Proceed"Cautiously in this part of its task.

`. Alternative Approaches

Other 'approaches toithe determination of national need for bio-
medical and behavioral research personnel are being investigated.:. One
such approach uses the total investment required to'reduce national .

expenditures for disease and disability in order to estimate the need
for biomedical and behavioral research. The level of research expendi.='

tureS then determines. the number of personnel requhed. The basic
assumption Undei-lying this approach is that biOmedical andbehavioral
research is the primary-longterm process by which disease and dis7-
ability are reduced and that a prudent policy of investment in research
in these-areas'will pay off within a given time. The data reqUired for

this study include total an pal direct expenditures for illness, the
nual-rates of biomedical/behavioral training and research expenditures,

the average annual research cost per 'researcher, and the size of the

current manpower EN:Joie The manpower pool'size can 115e estimated from

data in NRC and AAMC files mentioned earlier; training. and research
expenditures-are -available from the federal agencies: The,tocial
Security Administration is now updating its 1963 estimates of the directj'

cost of certain disease categories. An assumption must be made about

the pay-off rate of the research investment.; Alternative estithatesof
the need for biomedical and behavioral research personnel can be made
by using_ alternative assumptions about this rate;
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