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June 16, 1975

The Honorable Caspar W. Welnberger o .
Secretary\d; Health, ' Education, and ngfare
g Washlngtonu D. C. 20201 . , g

H
i

My dear Mr.\Secretary- -

; I am pleased to present to the Department of Health, o
Educatlon, aqd Welfare the 1975, report of the Committee on »
a Study of N tlonal Needs for Blomedlcal and Behavioral Re~
search Personpel. - This continuing study has been undertaken
by the NatlonA1 Research Council, pursuant to .Title I of the
National Research Act of 1974 (PL, 93-348). Tt responds to
your request of SeptemBer 16, 1974 that ‘the Natjonal.Academy

-

. of'Sciences.make such a study and.follows my letter of March 6,

1975 1ndlcat1ng\that the Academy would accept this task. The
work has. been supported undex Contract NOl OD 5 2109 w1324the

1

~ National- Instltutfs ‘of. Health.

The Act states (Section 473 (a) ) that. the purposes of:
‘the” study are to-\ "(1) establish (A) fhe Nation's owerall ., *
need for biomedical .and behav1ora}\research personnel, (BY the
subject areas in which such personnel are needed and the’' number
of such personnel*needed in each such area® and (C) the kinds |
.and extent of training which.should bé prov1ded such personnel;
(2) assess (a) curflent training programs avallable ‘for the traln-

ing of biomedical and behavioral research personnel which are

conducted under- this Act at or through institutes under the Na-
tional. Institutes of Health and the Alqphci, Drug Abuse, and
Mental Health Admlnlstratlon, and (B) other current training
,programs available for the- tra1n1ng ‘of such personnel; (3) .
1dent1fy the kinds of research pos1t10ns avallable to dnd held
by individuals completing such programs; (4) determlne, to the
extent feasible, whether the programs referre§ to in clause (b)
of paragraph (2) would be adequate to meet the needs establlshed
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~ of paragraph (2) were termlnated and &) determine what modl-'

" the Act.
‘ports in 1976 and thereaftér will deal in' a more detailed and
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under paragraph (1) if the programs referred to in clause (A) =

tions in the programs ‘referred to in paragraph (2) are re- °
| | B

flcﬁ
qulred to meet the needs establlshed under par graph (l)

The pregént document, submltted in order to meet the re- .
qulrement for 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 requlrements set by
But a beginning has been mad€. I, trust that our re-

anlngful way w1th the slgnlflcant problem you have brought ’
to 'us., " N\ o Lo . .

- -

. We shal£ be glad to discuss thls report for 1975 W1tb

~.you and your. staff. - , .~ .
. | e B S |
o - - ;. N . _ . .
. Sincerely yours, - . R
. ¢ : ' ) : P
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P Thrs is the flrst of the annual reports in the’ contlnulng study re— '
quired under provisions of the Natipnal Research ‘Sérvice Award Act of . oy

1974. 1In approaching this initial task, the. ommittee on a Study of- _
4 National Needs for\Blomedlcal and Behaviqral Researth Personnel examined - _ .
‘ crltlpally a large\and dlverse body of available data. The plctu;e emerg— ' .~h
<« 1ng from that scrutiny did not. pernmit.a clear dlStlnCthn between transi~ - ¢ T
. tory developments ‘and long-range frends even though “thexe’ is ample reason: ’
- to believe that 'we jare in a period of transltlon. Limitations in the data
base were antlclpat d in. the preceding feas1b111ty “study and. in the event. = . N
proved all too true§ - It is not surprising, therefore, that -the present :
report deals with a llmlted analysis of the current satuatlon rather than-
with pro]ectlons. . o . R : IR

IS -
N - .

The report has been prepared under- the moét formldable tlme con-
. straints. Approx1ma ely. 90 days elapsed from thé authorlzatlon to-pro- - .
“ceed with “the study to the Commlttee s final review of the report. ‘There v
has been .a grossly inadequate opportunlty to weigh broad policy questlons
that have been the subject of continuing debate.. Nor has it ‘been pdssible . '
¢+ to deal’ at 1léngth with: all the administrative, resource, and organizatjional -
) 1ssuesythat fall within the purv1ew'of the contlnulng.study. Consequently, '
. this: report should be’'regarded as a, preliminary resbonse to the Congressio-.
* nal- request contained in the Act. Wlth enhancement. o f ‘the data:base and
reflnement of methodology, which can be expeqted in the coming year, future
annual repor'ts can be looked to-for reallzaﬂlon of -the full‘potentlal of =
&

the contlaulng study. ' ) .

v A A
o Completlon of the report for 1975 would not have been posslble w1th—
. outkhelp from many quarters. The Committee is indebted to. its Panels for
v adv1ce<on data analys1s, disciplinary classlflcatlon, and the status of
. secience in the various fields. Vincent Price of the National Institutes
- of Health, David Kefauver of the Alcohol, Drug Abuse, and Mental Health -
-'Z:'Admlnlstratlon, and Dandel Fox of "the Health Resources Administration ~
provided data and helpful interpretation of administrative procedures in _
. . “the tra1n§ng programs. Robert A. Alberty, Chalrman of the Comm1ss1on on- o ,’
A .Human Resdurces, and Wllllam c. Kellyy its Executlve Dlrector, were a )
source of constant. support through their understandlng of the complexities-
of scientific manpower Studles. »Robert Llndee of The Henry J. Kaiser Famlly




. e . . ;. . . )
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- T "Foundation provlded valuable adv1ce and assistance. Several consultants— e,
* ' Richaxd B. Freeman of- ‘Harvard Univergity,  Samuel S. Herman of Temple — pr—s
; . University, Robert G. Snydem, full-time Gonsultant to~th1s project, and

-ducted studies at the Commlttee s requ st,dhd prov1ded much helpful assls- «
tance. Finally, it is a pleasure to acknowledge the competence ‘and in- _
R - - dustry “of the entire staff—especially Erudence Brown, Porter Coggeshall,
- ..., . Lindsey Harmon, Kay Harris, and Allen Sihger,’who served as Acting Sfaff

> Director—in responding to the demands og\thls first phase of the. contlndﬁx" . ﬁf
‘1ng study. . »
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v -~ NTAMDD } .Natlonal Instltute of Arthrltls, Metabollﬁm, and
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. NICAD- - ' National Institute of Child: Health and Human Development
-*NIDR - -7 National Ihstltute of’ Dental Research” :
- NIEHS - National ‘Institute of Environmental Health SCLence
NIGMS T National 'Institute of General Medlcal 801ences )
-NI§ -© .. National Institutes of’ Health . : ' ‘",
NIMH, ~ ~National Institute of Mental Health o
NINCDS: National: TInstitute of Neurologlcal and Communlcatlve
: ”;‘W,"ﬂ' Disorders and Stroke : :
"NRC- - ' National Researc¢h Cduncil
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PHS Act - Public Health Service Act - R . . C‘\~*~
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. 'AAMC As3001at10n of American Medlcal Colleges. b .
T:Academy Natiornlal Acadaemy of Sciences .~ .
“Act . National Research Service Award Act TR
ADAMHA. Alcohol, brug Abuse, and Mental Health Admlnlstratlon_
A\CDC+. . Center for Disease Control. )
~CR° . Comprehensive Roster.df Doctoral ,,,,, SC1ent1sts and. Englneers
"DOL— ' Department of Labor - ~ - . > L
- _DRF_ 7~ - Doctorate Records File T T
FDA- - | Food and Drug Admlnlstratlon D I .
FY . Fiscal Year R s . .
GNP -~ . Gross National product . Coe . s
HEW .. Department of Health,: Educatlon and . Welfare ‘ -
HRA- = ' - Health Resources Admlnlstratlon A .
- 'HSA - -Health Services Administration
gSMHA' Health Services’ and Mental Health Admlnlstrathn
Is1 . Institute for Sc1entffic*informat10n
SNCHS = = . National Centér for Health Statistics .
NCHSR » National Center for Health Services Research
"UNCI National Cancer Institute . )
' N@I T ‘National Eye Institute :
T . NHLI . — National Heart and. Lung Instltute
\'-, NIA : National Institute. of. AgLng o
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E “In developlnq 1ts recommendatlons, the Commlttee was gulded by,
S hnprlnc1ples descrlbed on pdges 37 through 40 and its experience with blO-‘
~- '+ medical ‘and. behavloral tralnlng._ The-available quantitative data were '
- .studied, but at the present time it iS.not possible to derive needed -train-
, -+ 1ing levels (numbers of people to be traiped) simply from quantitative in- (‘
, formation. More can, and will, be ‘done to improve . the data base and its
- 1nterpretatlon. Some ‘directions that this effort will take are described.
in the last two sections' of this chapter and in Appendix D. In addition,
the Committee is looking forward in the year ahead to obtalnlng informa-
- - tion about recommended future levels of ‘biomedical and behavioral résearch
- support from the report of the Presldent s Panel on Blomedlcal Research.'

S In the view of the. Commlttee, the most 1mportanf principle under—

. lylng its recommendatlons concerning training is the- 1mportance of main-
talnlng or 1ncreas1ng the quality of biomedical -and behavioral research.

It is important to attract able people into these research fields: and to "

- make it posslble for the most promising ‘to obtairn the best .possible educa—
tion and research experlence at pre- and postdoctoral levels, independent
of their own personal resources. In order to’ maintain high~quality train-

.1ng env1ronments, it is also necessary for the ‘'universities,cas well as
the; students, to, have sufficient’ stablllty to make: sound plans. The country
also . has a large stake in the quality of,the postdoctorals in the pool, -
supported as trainees® and fellows, and must be careful in- developlng plans
that would alter the nature and size of this pool. -

-

v . - . . L . : - . - -~
T "5 L'v_- A TRAINING RECOMMENDATIONS
- . . . L4 : > .-
H . The Commlttee retommends that federal tralnlng ‘support- be malntalned

“in FY'1976 across the fields .of the blomedlcal and behavioral sciences at B
‘the levels. that prevalled in them in FY 1975. By'mlevels" we mean numbers '
of people to be tralned Points 1-8 deal with the special requlrements for
tralnlng in, the” four broad flelds, by pre&octorai and postdoctoral categorles.,
Point 9 summarlzes the Committee's: ‘understanding of’the numbers of tralnees
o " and fellows that its general recommendatlon.calls for. Point 10 concerns £he
L lelSlon of support between fellowshlps and tra1n1ng grants.l IR

o= \

. L va 4.\« -
" . T e M '

-

. lsee page 20 for deflnltlons of such terms as “fellowshlp:' ﬂtraining.grant:" .
o etc. o ‘ _ o ' S : .
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vdevelopment of- government programs for @mprovement of tﬂe envlronment,

: Wateqk~and medical treatment. Some gu1dance ‘as to approprlate levels-

/ /
2
1. Predoctoral trainﬂg;'in:the'basic biomedical sciences e :

Since the traininy of graduate students adds to the natlon s stock
of bas1c bioscience research personnel, the Commlttee has addressed ‘the
guestion of the appropriate rate of tralnlng of* doctoral candldates in .
these fields. The demand for .additional doctoral sc1entlsts is g01ng to .
dépend upon the research programs of tHe National Instltutes of Health "';[
and other government agencies, exXpansion of research in 1ndustry, the” - ¢

and personnel requlrements related to quallty standards on food, drugs, R

" will Come from the recommendations ‘of the President's Panel on Blomedlcal S

Research concerning future levels of blomedldal research. However, it
appear$ now that uﬂless there "is s1gn1f1cant expans13n of biomedical-

' research supported by government and 1ndustry and s1gn1flcant rates, of " ’ o

- component: of the training spectrum. The program provides an im- ‘ o

» ~that support for this proegram should be maintained and the feasibility . ‘
i

-

‘mittee in preparatlon or the 1976 report. T\'

departure. of individuals from biomedical research into teachlng, admlnl—
stration, and other non4research ‘activities, fut; re predoctoral ‘train-
ing levels may need to be reduced from current. levels in some of the ' o
baslc bioscience fields. S ‘ : ~_/ _ » :
. : P
The Committee does not feel that it can make spec1f1c recommendatlons
‘about predoctoral training levels. in spec1f1c qlelds of the basic’ blOSCl—

e . - -

. .ences’ untll these matters have been studied in ‘greater detall durlng the " | =
. next year. It does not believe that the aggregate predoctoral tra;nlng
9

levels in these fields should be" 1ncreased above the levels of FY 75
although there hay be need&for flexlblllty %n adjusting among subfields.
Some subfields may need somewhat h1gher leveIs of tralning, ‘to be com-
pensated by somewhat lower levels in the other subflelds., '
The NIH Medlcal Sc1ent1st Program, under whlch supp%rt is g1ven to .

persons who wish to acquire both M.D. and Ph. D. training in preparation '
for medical research, deserves speciak note. Although thrs is still a
relatively small program, it gives evidence of being an important o

portant "middle ground" in the training spectrum. The Committee believes

of its expansion, under present h1gh ttandards of - excellence, should “be - .
explored by NIH so thaty that possibility can be cons1dered by the Com- '

v \V . . o  ' - o . };

2. Poé;doctoral traﬂning in the basic biomedical sciences ‘-" o RN

¢

* .

The Committee empha izes the,importance of postdoctoral training
support in-the basic biomedical sciepces. Postdoctoral training for
Ph.D's 'is essential for the quality of the presefit and futuri:fiomedical o



. - B .

o

research enterprlse. Support of postdoctgrals does not 1ncrease the man-
power pool, but provides for its improvement and for diversification into
more applied areas of special importance. - -In many of thesbasic biomedical
sciences,” long training experience is required for those who will make-
significant contributions in spec1a11zed’f1elds, and. for, others, posts,
doctoral training prov1des the breadth needed for research in more applled
areas. In particular, this mechanism provides & way of supportlng ne-

- glected or emerging fields which may,. in-fact, have great potential for -

. new approaches to the solutlon of 1mportant recalc1trant medlcal problems.

. ¢ v
Postdoctoral training for M.D.'s provides them the opportunlty'to‘/

enter areas of basic biosciénce research with the perspective of a medical
education and health-care experlence. Predoctoral tralﬁnng in' the basic bio-
sciences usually lasts about seven years, but postdoctorals often achieve

" their training goals in two years. Thus postdoctoral training programs pro—_.
vide the means for preparlng researchers more rapidly for emerglng and re-
cently . recognlzed prlorlty -areas. .In addition, postdoctorals do research

»'and add to knowledge in the1r flelds. . o ; -

/ﬁg\.‘

3. Predoctoral tralnlngclnvthe behav1oral sciences

* . o’ A s

, NIH and ADAMHA training grant programs‘have a relatlvely modest effect
on the total numbers of research doctorates produced each 'year .in psychology
4 S
and other behavioral sciences becauseneﬂly a.small percentage of the current ;
’ doctoral candidates are . sqpported in this way. However, 'NIH and ADAMHA tralq;,///7
ing grants support a large fractlon of the doctoral candldates in certain areas
of the behav1oral.sc1ences———such as anthropology3wbehav1or/ethology, ‘and soci-
_ologx7—that are of special interest. for the objectlves of’ certaln programs of
NIH, ADAMHA; and HRA. The needs for federal research training support in the
‘behavioral sc1;nces should therefore be judged in relation to the requirements
" for behav1oral research in areas relevant to. curren atlonal health objectlves‘,~
< - A .
In order to have strong natlonal research programs in areas such as
‘drug abuse, alcoholism, and mental health, predoctoral training- should be
- provided in areas that are espec1ally important for these national pro-
grams. In addltlon, there should be training for the purpose of increas-
‘ing the appllcatlon of behavioral science methodology to general medical
problem areas and the delivery of health care as more emphasis is ‘direkted
properly to long-term degeneratlve processes and to effective soc1etal
-adjustment.. Such training grants- can attract able. students into basic
areas that are 1mportant for future research -on this class of national’

problems.

L :
4. Postdoctoral ﬁralnlng in the behav1oral sclences
_ N A

Postdqctoral tralnlng prov1des ‘the opportunlty to attract Ph.D's and

»
AY
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M.D.'st into, behavioral research basic to improving mental health and
aﬁtacklng effectively problems of ‘drug abuse and alcoholism, and. to
“ give training-in applied or problem—orlented research to.basic behav-
' joral scientists. Further studies will be made of the- ‘needs for be-
havioral scientists in research programs of jnterest to NIH and .-ADAMHA.

-

5. 'Predoctoral;training in the clinical sciencfs : ‘ \
"This is a small and rather specialized form of: tra1n1ng but provides - -
an opportunity to involve pre-Ph.D. as well as pre-M<D. “students in work
on clinical research problems, - Because of difficulties of classifica-
tion, éhls area of predoctoral research training .is not clearly separable
- from predoctoral basic biomedical science research tra1n1ng and so will
not be considered separately here. f

S . -

& :
6. Postdoctdral tralnlng in the clinical sciences -

-

@

v \The National. Research Serv1ce Award Act is des1gned prlmarlly to
provide traifning for’ research and is not intended for the specialty
. trafning of ‘clinigians for the practice of medicine. 'This" Iimitation
may. make it, poss1ble ta reduce the number of trainees in this area, but
the facts are not yet”® sufflclently clear to the Committee that it can-

e gﬁfeel confident of spec1f1c ecommendatlons for reductions. - At thé pres=
ent - time, medlcal students’ are showing increased 1nterest in medical prac-
tice rather than careers 1n research; and so current programs for research -
training in clinical sciences may’ ‘be undersubscrlbed as compared w1th re-
_cent -past tralnmng levels, and there may be no "need for deliberate re-
stra1n1ng ‘actiong There is a common mlsconceptlon that the- number of M.D.
researchers is’. eXcessively large, the Commlttee can find nd’ ‘evidence to
support this notlon.j . o : -(. » ‘

_ In v1ew of the 1mportance of cl;nlcal research and the need to attract
‘capable M,D.'s into the ‘field, the Commlttee is not prepared to suggest spe-’
) c1f1c reductlons -at thls time. . )

o
PR 8 ” o .
" e ) o

7} Predoctoral tra;nlng 1n health services research

This relatlvely new area,2 represented prlmarlly but not exclu51vely
by the HRA, has spec1al 1mportance for natlonal health pollcy. It 1nvolves

. . .
«
¢

‘ 2'Improvi'ng Health Care through Research and Development 'A report of'the'

Panel on Health Services Research~and Development of the President's Sci-
- ence Advisory Commlttee, Office of Science and Technology U. S. Govérn-'
ment Prlntlng Offlce ,March 1972.

"
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" .economics, s001ology, statlstlcs, and other dlSCIPlln\S\\but the needs
- for predoctoral. training programs cannot be judged.simply in terms of

'terms of needs for tralnlng programs. -

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

"search necessarily requires a mult1d1s01p11nary approach.. Iﬁ//rder to"

assure that training in-this area is of hlgh quality, there is 'a need -
for a llm ed number of predoctoral training programs. Since this is a |
new area o recognlzed national nedd, there is the temptation to build

‘ _up programs too rapidly. The.Commlttee suggests that training programs

emphasize postdoctoral training somewhat more than predoctoral until. the
future demands for such research personnel become clearer._f : .

programs needs to be Fleveloped. HRA and professlonals 1n this area have

This is not a Ssngle fleldg and a wide d1vers1ty of tralnlng grant (
an obllgatlon to develop plans and objectlves which can be examlned in:

o .
»

-

8.’ Postdoctoral tralnlng in health services research S -
r:;\

- Postdoctoral tra1n1ng programs offer the opportunity for attract
P D. s from areas such as 3001ology, psychology, economics, and anthro-
pol gy into research on theyquality and efficiency of health services. *

' Slnce postdoctdrals can be trained in less time than doctoral candldates,

“ above yleid approxxmate ‘numbers of full-time trainees and fellow$ for sup—V

Predoctoral'. . Postdoctoral . ;Total

- Basic Biomedical Scienges 5,700'. : ' 3, 100° % q“ 8,800
e_Behaéiora1‘Sciences ' - .1,800 -7 260 ' v2,Q60

- Clinical Sciences . .~ 140 3,200 3,390
. -~ Health Servfoes-Research ., .§640 . o ) 90 S 730 .
Ce ‘ . Total , 8,280 \ 6,650 o 14,930 -0

' ST ! s N S - . |
“ : 5 v
- ',

dently derlved The numbers are as follows:

postdoctoral programs offer a special aopportunity for the development of
this field without overstlmulatlng the productlon of new doctorates. ‘The -
Committee s present impression, based: ‘on incomplete, data, dis that there
are a féw fields in hEaLth‘seTVLCes research that are in short supply.

B o T
L +

] . '. . . “‘_4
.\ 9.'- Numerlcal recommendatlons,, o :‘ L -

1

“€¥Ap§11ed to the e1ght broad tralnlng areas, the’ recommendatlons grven

port in FY 1976.- 'The reader is reminded that these numbers are -based on
estimates-of training levels in FY-1975 (TABLE 3) and are not 1ndepen—

"

-
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s, ) : ' v - . ; L
These numerical recommendatlons, according to the information available

"to the QQmmlttee, approxlmate the numbers of awards made in ‘these fields

- in FY 1975.
tions: .
L 4
. ) . : . .' .‘\\-..
- a) The’ dlstrlbutlon of federal training support should .
” be divided among NIH, ADAMHA, and HRA accordlng to
" : . the FY 1975 pattern.

.
>

_b) Dlstrlbut1on of the above numbers among subflelds. S g
of the four broad training fields should approxi- " ' '
R mate the dlstflbutlon that prevailed in FY 1975.

Y Pages 23- 24 contain a list of the subflelds that *
the Committee, for the purposes of the present re- .

port, considers to be assocaated with these broad 2R
N - training areas. The taxonomy is far from satis-. . -
\ oo factory, howevet, .and will be the subject of further "
3\ ﬂ;-stydy in preparatlon for the 1976 report. . :
o - ¢) The Med}cal Sc1ént1st Program should be supported . ,
v at its FY 1973 level of approxlmately 450,persons. e

.d) A somewhat greater emphasis should be_placed’on,
.postdoctoral training than -on ,predoctoral in the . -
Sl behavioral sciences and especially in hedlth ser- Y
- - vices.- réseéarch over the next several years—not a
. marked discontinuity, but a gradual shift toward
AR «postdoctoral training. The proposed: reduction in -
T '_postdoctqral awards -in health services rese f&h~1n L
' the Pres1dent's FY 1976 budget: (see TABLE T
‘seems unwise in. view of the_need td - suppor the

" “\training of those who wish to trangfer tO{thlS:fleld,-
y ‘ . . .

tralnlng progrﬁms in ,qthQmedlcal and behav1oral s01ences is: not
1ntended to inhibit in ‘vat n of new types of_ training grant- ‘and
; reas or concepts of training. _Interdis-
tant for deyelopments which are relevant
béﬁencouraged.j No classification scheme

ciplinary flelds are. oft fj
for health problems and s 5@-
is rlgorously ‘and 1nvar1abl§%

%QFLL”able.

The recommendations are made suﬁject to the follow1ng condi-




' *  important 1Ssue.v Such further study may 1ead to recommendatlons for

10.5Training grants verSus_feIlowships L o c - ‘

. The Natlénal Research Serv1ce Award Act spec1fles that not Iessl
than 25 percent of the training- -funds should be used, for awards to 5o
1ndlvlduals. The Commltteejtigégeneral favors tralnlng grants to in- '
stitutions over fellowships/awdded to 1nd1v1dual students Tralnlng N
grants have the advantage that they prov1de for the ﬁevelopment of a ™ ' : \
training#environment in which a group of faculty members, graduate’ o
students, and postdoctorals work together toward a dommon objectlve.

The Commlttee recommends, - whllq.recogn1z1ng the 1mpo&tance of. predoc- --f}
toxal fellowships in.certain instances, that predoctoral training of . }
NIH, AﬁAMHA, and HRA be supported through tralnlng grants. . : _ v
. - i L . e
h 3 - . K 4 .'?l: ¢ . -

At the postdoctoral leved there is more\need for fellOWShlpS
because of the much wider variety of fields and the fact that some
of the: postdoctorals need the, opportunity to seek trainlng in smaller
departments, laboratories, ‘or institutes that might not be able to sus- -

tain tralnlng presrams. The percentage specified in the Act- as a lowex . RN :
'1limit for awards to individuals may be.an appropriate upper: ‘limit as_ : ¢

welll £fdr postdoctoral awards through fellowshlps ‘to individuals. .Until
the Committee has had an opportunlty'to ‘examine the situation more care— @

'fully, it recommends: that the proportlon of postdoctoral training given }' e

in the, form of fellowshlps be egsentially similar in FY 1976 to- what it
wgs in FY 1975 Further=study will be given in the year ahead to this IR

o

changes in this aspect of the Act. : . T S
Mﬁ.z ’, o : F

a ¥ ) : ] L T - .
' . " RECOMMENDATIONS CONCERNING DATA AND METHODOLOGY >
. “v‘ N

1.. Data S T

" ' The Commlttee recommends that the NIH ADAMHA, and HRA work with the
Commlttee s own staff, the Panel on Data-and Studles, and other organiza-
tions to remedy deflclen01es in data as a matter of hlgh priority. .Spe- -,
slflcally"

B a) The field structure used in the Doctorate Records Flle

(DRF) - and the Comprehens1ve Roster of Doctoral Sc1ent1sts
Voo and.Englneérs R)- of the Commlsslon on Human Resources




W

Y

in..m

. to describe the blomedlcal and behav1oral flelds should
e’ reconsldered to see whether it can be made to meet the

: requlrements of this study more adequately. Efforts to
achieve a common field structure should at the same time
* be pursued elsewhere.

. . Lo °
»

b) Informatlon items in the DRF and CR concerning the extent
of research involvement ofaand1v1duals should be made more
.precise. It is- necessary not only that:persons whose re=
. search activities are a.major function be. separated from

the percentage of time each person spends in research be

: specrfled. _ £ !

c) The sample used in.the CR to obtain 1nformatlon about bio=*
\medlcal and behavioral fields should be suitably augmented -

» to glve greater\statlstlcal valldmty to’ the data in the

- more speclallzed data cells. B RS
. - "-. ’
, d) Lack of comprehen51ve data about M D. - researchers is a
o maJor deflclency in" understandlng the personnel supply o
in the biomedical and‘behavioral research fields. The .
P Committee recommends that steps be taken in. cooperdtion

with the Assocaatlon of American Medical Colleges ‘to -
extend the coverage of the AAMC s Roster of Medical School
Faculties to 1ncluge M.D.'s conducting research in research
vlnstltutes, industrial: laboratorles, and the NIH Intramural
" Program 4nd other government agencies. Other. approprlate,
. steps’should also be taken so that complete data on’ 1nd1v1d-
. uals in thls group w1ll be' avallable. 2 -

?

.

_ e) The Alcohol Drug Abuse, and Mental Health Administration
"and the Health Resources, Administration should. ‘Qreate. from
admlnlstratlve records a comprehensive, computerlzed data .
bankﬁconcernlng all. persons who have been given support in
their fellowship and training programs, both predoctoral: 4
“and postdoctoral, from the inception of the programs to

~ the present, and shauld keep these files current in rthe
future...Such a file has WKeen created for the Natlonal
- Institutes of- Health and serves an essentlal purpose in -
. = the admlnlstratldh of NIH tralnlng 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 dlrectors
and others. S : 8 :

[y

'

'those who are less directly involved in research, but that

4




- - )
- AN / . . L4 y
. : v ’ . ' A
a - & .
£). Data ‘sources dﬂ modes of student sﬁpport othzr~§hnn the :
tralnlng and felleshlp ograms addressed by the National ! N
Research’ Service Award Act—i.e., teachlng ass1stantsh1ps o Coe
and research assistantships supported by state or institu-~ | '
tional “funds, research asslstantshlps and postdoctoral ' : - .
- associateships supported\by federal research contracts, A .
” student loans, and prlvate'funds-—-need to be- developed and | 2.
) “made ‘available to the Committee on & more systematic basls.» ' .
. (See Appendlx ‘DL . ~ . , _ .
' . ' # - . . v
‘ ~ g) Conslderatlon should be" glven to employer surveys and" other 3
N  data sources for evaluating future demands for biomedical S
- e, and. behavieral, research personnel. The cooperation of
’ " ' professlonal s001et1es can,be espec1ally helpful 1n thls\\ .
= connection. : - . . , :
c ] . . - S a . N :
- ' . L LA : ¢ ) : . L ' o
Y .h) -Program data on ‘the probable effects of new administrative : . |
‘procedures, budgetary prov151ons, and\other.lpvel-determln-‘ - . '
. . ing factors need to be made avajlable to the” Committee by * ’
NIH ADAMHA, and HRA on a contlnulng basis. » '
~ . . : . .
2. Methodology ] o S v o :
. v : * I.‘
* ~ . The Commlttee jOlnS other organlzatlons, shch as the Natlonal Scxence
Poard, in urging that greater attention be given to the. develdpment of v .
more adequate techn ques for projecting supply and dtllizatlon of per-
sonnel in these f1e§ds. Spec1frgally, the Committee recommends that
BN corisideration be given to the market mpdel, which attempts to 1ncorpora+e
behav1oral‘characterlstlcs of employers, tralnlng 1nst1tutlons, and in- € .
*dividual students and scientists, as well as to the "flxed—coefflclent" -fg“*'
methods .of pro;ectaen used in the past _ : Lo T '
IR o . s , A S o L, e . \
\% AR ’ ” ' ’ v
: : S ' SN «:‘%f#‘
« C.. RECOMMENDATIONS CONCERNING THE SYSTEM
- . OF RESEARCH TRAINING AND UTILIZATION
] During'the year ahead, the Commlttee wmll examine in greater detall ‘
the complex problems of the sy em with which the National Research S
. Service Award Act is concerned. MalntenanCe of excellence of training, o
assuring the Stablllty of the system and forestalling wide swings in the ' EE
; _’ R CRR 8 ~ .- DA - . 'A w&
\.%' o ‘ ‘ S aw . ) .
. : . oo co . - s
-~ ‘ ! .
‘ 9 S
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\ ersonnel supply, and avo:Ldlng ‘the dangers of 'stagnatlon of the research
dre will all concern the Com:Lttee. \ Meanwhlle, ‘the Committee recommend P
'» . Innovatlve af)proaches to research tralnlng,‘ such \—" o o
\ . as the new. program in the 'National.Heart afid Lung - : g _
Institute, need to be 1nst1tuted ami evaluated. s o .
~ . o [ o
The turnover yate of the cadre of blomedlcal and ; ‘o ?\‘ o
,behav1 ral researchers needs special attex’!tlon in’ _ / o=
' , an eraTof stasis in faculty growth and limitations T '
"on.alternative opportun;.tles fqr people who want » o i . /;
to leave research. fér other activities. New mecha- C
\ nisms. Wlll be needed to, make. it poss;Lble f6r outflqw SR o
: -« at the "top," inflow of new’talent,: agd exchange with = - -.° . . ..
- other f:Lelds of endeavor throughiout the “normalswork - . & & . v
. span . The Comnuttee will discuss ‘these matters in the. JUET /-;'
year ahead. It urges ather oﬁgam.zatlons to-do so also ” R
. and to share thelr flndlngs with’it. » ' : B T
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T Approved on July 12 l974 the Act amends the Public Health SerV1ce

A o "‘.j" '-,,"

.. '~ ... . .IL. “ORIGINS AND ORGANIZATION OF ,THE STUDY .
to. T 2.‘, > .. ; - ) J— o - B . . : ‘
T o ‘_'4 N ST o . .. S v ] ro
: . - E Ty e v ‘.‘ ’ o s . . .

“a'." /The Present report presents the flndlngs,and recommendatlons of

the Committee on a Study of Natlonal Needs for: Blomedlcal and BehaV1oral ' T
Research Personnel, as the. flrst of the .3nnual- réports in a chtlnulng R
study called for in tHe National Research Act of l974 (PL 93-348). S .

~ R \’-m_ . J - . . .-
. . N . R Kd . . . . . [Y

. v N o | T,
: . sp Rx OF PROVISIONS 4 - - > o

S ,
Act'"to establmsh a program of Natlcnal_Research Sérvice Awards to assure S
. the contlnued exgellence [emphasis added] -of blomedlcal and behav1oral N
- research.” Tltle I is called the National Research Service Award Act *“"5 S,
-and will be referred to im-this repdrt as the Act. It repeals exlst‘ng o
research tralnlng and fellOWshlp authorltles of the National Instlt '

stration, (ADAMHA) Research tralnlng act1v1t1es of these agencies/will
henceforth be carried out under a consolidated- authorlty,contalned in
the new law. The Act concerns research training primarily, although
‘clihical tralnlng is also‘addfégégd?=r_t is not completely clear how

ﬂ\the Act affects authority available elsewhe;et%n(the Public Health Ser¥

vice Act under which the Secretary. may enté to contracts with publlc
and prlvate entltles and 1nd1v1duals “for health services resesarch and y
health statlstlcs tralnlnga i : ' -

o

..

» . Thé Act is a clear slgnal of Congresslonal concern regardlng an
important sector of the nation's human resources. The Committee regards. ‘
its enactment as a positive step in. which thé Congress calls on the re--- =

!

. sponslble agencies of the Executive Branch, its own' ccmmlttees, and the_

_blomedlcal and behav1oral regearch communities to examine national. per-.
"~ sonnel requlrements in an area that has contributed much to the natlonal _
Swell-being in the past and that has much to offer in the future.. .

4See Appendlx C for further 1nformatlon about 'gislative authorities ; )
- for training,*including. portions of the text of Tltle I'of the Act., C




‘ Each award rec1p1e-t must . glve assurance that ™
dr Shé lll meet a service requlrement—-e gage in health "research or
achlng or, . alternatlvely, (1) serve as a membeyr of the Natlonal Health
Service Corpsg (2) serve in hlS or her specialty in'a geographlc shortage'
- area’ in that'spec1a1ty or 1n a’ healt# malntenance org;nlzatlon which ~

" offers care in a medically underserved area, or<{3) serve in ‘an approved *
.healthﬁr lated activity. Guidelines now under réyiew specify the period .
of t1me w1th1n which repaymeﬂt may be made, the Lype of research and ’
teachlng\whlch qualify as payback, and other m. ters relating to service.
payback.x Rec1p1ents who fail to- comp1§ with the service requirement

~must repa the amount of - thelr awards plus 1nterest, less, proportlonate ;j B

¢

- credit for, half of the months they actually served teoY LR

h»tralnlng on,yQ n those subject areas in which there 1§ need for personnel,'

~as determlned y aecontlnulng study which the- Secretary is to reguest X
- the Natlonal'ﬁcademy of Sciences to. conduct. The Act states that the Lty
purposes of the\study dre to: - - k ) ¥

1) establlsh (A) the: Natlgh s overall need for blomedlcal
~and behavioral fesearch personnel, (B). the subject areas in
- which such persorinel are needed ‘and the number of such |

personnel- neededxln each asuch area,‘and (C). the kinds and

extent of tralnlng*whlch should be provided. such pergpnnel,,
- 2) assess (a) current training ‘programs vallable for the °
training of biomedical -and behavioral research personnel '

‘which are- conducted under this Act at or’ hrough institutes.

under the Natlonal Inssitutes of Health and the: Alcohol, BN

Drug Abuse, ‘and. Mental Health Administration, and (B) other .

such personnel, ) 1dent1fy Yhe kinds of research positions .
available to and held bycindividuals completing such : .
‘programs; 4) determlne, ‘to. the extent feasible, whether

the programs referred to'1n.c1ause (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'
modificatioms in'the programs referred to 'in paragraph (2)

are requlred to meet the needs establlshed under paragraph -

currerit tra1n1n programs available for the-training of w ﬁv




_ TK, FEASIBILITY STUDY —“’-g~”« E
. - o ) s
Pursuant to thlS requirement, the Secretary requested the Academy
on Séptember 16,.1974, to conduct the- study. _The NIH was designated e
the lead agency  within the, federal government, but: it was undérstoocd .
. that the study would also require assistancewfrom ADAMHA. Since the - ,
'National Research CounCLl is the operating arm’-&f: the Academy, ghe .. a

‘;h . ‘Chairman of the National ResearcH Council (NRC) asked the Commlss10n on

’ Human Resources to take a central responsibility W1thin NRC, With the -

h understanding that other NRC units—-espec1all sthe’ Assembly of Behav1oral

-.and Social Sciences, the Assembly..of Life Scighcgzl\ind the-Institute of
Medicine—-would also part1c1patev - v

v, ° )

- ‘\\\ment of .a committee by the CommisSLOn on Human Resources to examine the
e Afeasibility of the continuing study called for in the.Act. Funds were

“:-jprov1ded by the NIH to carry out ‘the feasibility study.A NIH, ADAMHA, °

. 'and/hRA alsg, provided data and other information upon req st and con— f .
sultaa- WLth the Committee about the requirements for the ’zntinuing ‘

StudY-_\ N PRI . .
v = .:. DU B .‘-.A, Lo e . .

N The committee on Feasibility Study of. National Needs for Biomed-
ical and’Behav1oral Redearch Personnel met three times: under a. very tight
fschedule to complete its task as early in 1975 as possible. ‘Five panels
in disciplinary ‘areas (Basic, Medical Sciences, Basic and Applied Biology,-
.f“whehaVLOral Sciences, Cllnical Sciences, and Health Serv1cgs Research and. o
 Evaluation): and three panels in methodological areas (Supporting Studies, .
Data and Analyses,‘and Impacts of Training) assisted the committee in, c
reviewing the adequacy of data and methoddlogy for estimating national o
fpersonnel neejs in the biomedical and behavioral research fields and in =
'_considering some possible approaches to the ‘tasks’ set by the Congress.» '

1) -

- .

. The chalrmen of the Commission and committee and members of the_‘
staff consulted widely concern}ng ways of’ responding to the Congress—.

ional mandate. Within the NRC—in addition to the.Commission itself— ﬁ f v

the following units were kept informed andainvited, to contribute:
Assembly of BehaVioral and’ Soc1al ‘Sciences, Assembly.of Life Sciences, : -
and Institute of Médicine. The chairmen of related sections of the
National Academy of Sciences were invited to express their views. ~Out-
- - side the Academies—Institute—Council complex, a number of groups were
;.;_-conSulted" the staff of related Congressidnal committees, NIH/ADAMHA/

'}“* HRA, the Office of Management and Budget, the ‘Offjice of thé .Assistant.

fﬁc Secretary/HEW-Health, and a number of scientific and professional?

' :soc1et1eshand educational orgapi%ations.;

© .

-%mgn September 21, l974 the Governing Board approved the establish- i %7 2
B
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. NRC's Commission on Human Re
"~ ‘caveats.

- reasons for this belief, :
.- questions to be answered in. the contlnulng study

.Governing Board approved the first phase of the continuing study to
~Junex30, 1975,

" Congress by the. Academy through ,the Secretary was March 31,
" agreed, however, that .the' first .report could not be provided before .
- June 1, 1975, because of ‘the need to make preparations for the task
iahead

g
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The committee s report on feasibllity was completed early in Febru-

ary and submitted to the NRC Governlng Board on February 21, 1975 It

recommended- "that the National Academywof Sciences, operatlng through the.
C s invitation

_dy, but stated a number of;dbndxt;ons and

ried the task as difficult, but necessary and '

rame-—fea51ble. The report dlscussed'the e

But.necessarily left a number of important

\ In response, the’

to conduct the continuing s
The comfiittee vi
—in a sultably long tlme

The Chalrman of the National Research.Council replled
to this effect to the Secreeary on March 6, 1975, transmlttlng ‘a copy
of the committee's reportQg : ,

.

<SLOPE OF THE. FIRST REPORT
The leglslatxve date for the annual submlsslon of a report to the,
(It was-

The fea51billty report ‘made it clear ﬁhat this task would 1ndeed
be complex and dlfflcult-

. Assaylng quallty [of personnel] is a difficult problem.
c There are at present only rough methods for taking this
~ attribute into account, such as assumlng ‘that the quality
of 1nst1tutlons or departments can be measured, and that
o on the who 1nst1tut19nal quality is related to the qualxt;

. of those whOJﬁre awarded dégrees.

The results of attempts to produce supply'and demand
forecasts by field and dlscipllne have been spotty: Sizeable
differences between prOJected estlmates and actuallty are
not uncommon.... -

. One of the central problems oF proaect;ons is the ;;.
i} dlfflculty of- formulating generally acceptable concepts
.of underemployment.... N . .gK’

K
-~
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g

5Natlonal Research Counc1l Report of the Commlttee on a Feaslblllty v
Study on National Needs for Biomedical .and Behav1ora1 Research Personnel,
Commission on Human Resources, 1975. . v : ,

. o - : Yo
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"realizable only in a perlod

-

In addltlon to. methodologlc complex1ty and data
shortcomings that Pplague the projector,- there' is the
well-known ‘fact that published projections are viewed
as predictions by the public and the- market moves to

"defeat the.predictions. Employers and prospectlve em—
ployees note where "shortages" or "overages" are fore-
‘cast and shapevthelr strategles accordlngly.

-An spite of these problems- ahead, the commlttee on the feaslblllty

»'study thought that-a beglnnlng could be made.. Its first’ recommendatlon

was:, : S

) The committee recommends that the National Academy of
501ences accept the invitation of the Secretary to con-
duct the continuing study mandated by Title I of the
Natlonal 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
dufing the current fiscal year toward meeting thé re-
-quirements specified.in the law; (2) that improvements
<can-be expected in ablllty to gather. and utilize needed

( . information as experience 1s gained over the next several .

years; ‘and- (3) that the Natlonal Research Ceuncil- through
the experlence of its Commission on Human Resources and
L its ability to call upon the skills of the scientific™ , ~
s communxty is the ﬁost appropriate agency to conduct the " ~
continuing study. “The recommendation further assumes '
that sufficient agreement cdn be reathed on the condltlons
for. tﬁe study as outllned below.
'4' e . .
-The’ feaslblllty report went on to degcrlbe these condltlons, some
of which could be readily ‘established, others of which (1mprovement of
the data. base, development Qf more sophisticated methodologies) would be
veral years. The 1975 report; it was
clear, to be prepared within a perlod of ‘about 90 days, could nét be

-f more than a preliminary response to the- Congressional request——the'_
.result of an effort to ‘bring readily available data and prcfessional

judgment to bear on the study requirements. The committee for the
feasibility report looked to the reports. of 1976 and beyond to prOV1de
the basls on whlch the efflcacy of the contlnulng study should be judged.

»

o




A concurrent development of great significance to the task ahead

‘was the Presidential appointment late in 1974 of the Panel on Biomedical -
Research) chaired by Franklin Murphy. Tt 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 1976—submit
recommendatlons 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. °
Seugral studies had shown khat the numbers of research doctorates
awarded——sultably lagged to. allow for the trainin§ period-—were sub-
stantlally determined in-a correlational sense by federal R and D
»*funds in the biomedical fields. The federal government, through its

system of research grants and contracts and training programs, is the |
major supgorter of biomedical.research personnel and--to a lesser 7
extent—béhavioral resiirch personnel. Federal decisions. to increase
or decr€ase research fullds exercise a compelling influence on the labor
market in these fields. - It would clearly be necessary for the con= .o
tlnulng 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

App01nted by the Chairman of the Commissipn on Human Resources

- with the approval of the Chairman of the NatloRal esearch Council, '

 the Committee on a Study of National Needs for Biofledical and 3ehag}oral
Research Personnel (Appendix A) has thi verg}l supervisory responsl-

_ bility for the study and for the annuai reports issuing from it. The
Committee is a multldlscrpllnary group, bringing experienge from the .
biomedical and behavioral research communities, academia and xndustry,
different rnstltutlonal types, and various areas of ,expertise in’ )

.studies, Two thirds of the members also served as members of the
committee for the feasibility study. Although the Commlttee is

" associated with a Commission yithin the NRC structure ‘and submits

its reports in accord with -report-review procedures, “the contents,
findings, 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. L ] v . . K

&
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.prov1ded program data, inter

’ <

THE- PANELS ; ° ‘
‘ .

To assist-the Committee with its tasks in various areas of special~
jzation, five Panels have been appointed (Appendix B). " Four of them are
in dlsclpllnary areas rélated to nat10na1 ‘research personnel needs and
training: Basic Riomedical Sc1ences, Behavioral Sgiences, Clinical .
Sciences, and Health Services Research. One of them—Data ‘and Studies—
¥s concerned with ‘the methodology and.lnformatlon sourdes to be used. )
About 60 percent of the Panel members took part in the Eegggblllty ~ .
study.  The flndlngs and recommendations of the Panels are .transmitted

"rto the Committée for its consideration in arriving at its{own judgments.

Querles and suggestlons from ‘tHe Committee provide: many of the Panel
agenda, but the Panels have.the prerogative of initiating ingquiries on
their own. The Panel on Data and Studles has held two meetings in the-
4perlod February 28- to June 1, 1975, and the* Panea on Basic Blomedical
Sciences and the Panel on Behav1oral Sciences have met once in that -
perlod Members of the Panels in. disciplinary areas have submitted
‘individual egtimates .of the needs, for personnel in. their areas. Members ,
of ‘all the Panels have reviewed a draft -of the. present report -and have

had an opportunlty to comment on it. = ¢ , . : DU
T ] T : - . B ' '
- X [ - ) ’ S
S NIH, ADAMHA, AND HRA ) . " |
- ' v . : ' . ‘f((_

Although NIH has been designated the lead agency, for the study and
prov1des financial support for it, ADAMHA  and possibly tthe Health
Resources Adminisfration (HRA) jalso are affected by theéprov1s1on§ of
the Act. All thiffe agencies Have an interest in- the study.. They have -

6§;tatlons of adm;nlstratlve policies’ and
procedures, and other kinds of assistamce to the Commlttee. In turn,
the Committee, through its staff, hasvkept the agencies ‘informed about B
the progress of ‘the study. - To facilitate the exchange qf program ‘data p
and related 1nformat10n, two working groups are being establlshed-/ o
(1) Data and Admlnlstratlve Procedures and (2) Coordination.of Studies.
Representatlves of the NIH/ADAMHA/HRA staffs and Committee staff Wlll R
serve as- members of the groups, which will meet monthly.

.

s

Inte;est in the study and concern zgout'the problems 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 ¥Yariety of means: news releases, dis~
tribution of cop1es of the feasibility report, 1nterv1ews, meetlngs -
Wlth representatives of profes51onal societies, correspondence ‘with
‘1nterested persons, and specific queries and requests for 1nformat10n

P
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'OTHER ORGANIZATIONS - ’ ‘ Ly
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‘the work ahead. °

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 . scmences and have N N

served as 1nformatlon links. =

S N\ 'STAFF AND CONSULTANTS

The committee for the feasibility study recommended that adequate - " g

resources be provided to assist the Committee in’ carrying out the R -

demanding tasks called -for in_the Act, envisioning a Steady#stateq

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 4 .

possible to reach this level immediately and that indeed some quite

different level mlqht seem more suitable upon closer examination of ’ / : ‘
During the period February 28 td June 1 1975, the Committee has, v

had the assistance of five professional staff members, seconded “from'

‘the staff of the Commission on Human Resources, and an admlnlstratlve _' : -

and secretarlal staff of three. It has also received effective
assistance from, five consultants, who provided spec1allzed serV1ces
in several areas of c%ncern to the Committee.

‘..

- . . s

. Y , ORGANIZATION OF THIS REPORT
@ - . . «n ) .

: The Commlttee prov1des in this first report .some data, observa-

-t

© tions, and state@ents of principle that are relevant to its recommenda- ) <L

tions,, as well ag the recommendations themselves. The latter we

‘presented in the front of this report and include not only numerical

recommendations of training levels; but-also——and fmportantly—
recommendations to ensure that a high+quality of predoctoral and_

postdoctozral. tralnlng will be maintaired in each of four broad dis- .
ciplinary areas. Chapter II describes the training programs--thelr K

E 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. Chapter IIT deals’ with a number of o ' , |
prlnc1p1es’ﬁhat have gqlded the Committee in its thinking about the . :

purposes of research training and the effective allocation of tralnlng$
resources.’ A number of problems come.to the fore in the appllcatlon

of these principles and are descriled in #he second half of this

chapter. In Chapter IV, ‘some sig:Zficant trends concerning the

development and utilizatlon of bidmedical and behavioral research

personnel, selected from A ‘great varlety of staff studies, are pre-

sented to provide some indication of" the way the comiplex training/ -
utlllzatlon system seems to be moving. Estimates of the size of the .. .

pool of blomedlcal and behav1oral researchers conclude thls section.

. S 118

b“: }lﬂ,} ,_-“ ‘-  | L .31;f ;ii‘ ..“._7 : .v_:;‘ B f 



° ra ‘:;
- s o | . .
v .
-3 .. . .- C . Qs
. The discussion in Chapter V. provides a brief summary of important points.
o " In preparn.ng this report, the Comm1ttee has been selectlve rather s
- . . .
. than camprehensnte, Many addltlonal data were analyzed, but are.pot - .
included. either because the Committee was dissatisfied with the guality
. . of the data base or because the studies could not be pursued to a defini- ,
tive .conclusion within the available tim€ of this preliminary work
will be of use in writing later reports. '
a : l‘ . * !
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5ee Appendix D for a discussic}n of data sources and planned studies.’ o \
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N II. THE TRAINING PROGRAMS'
* , X . - : " : . o : .
RELATION TO RESEARCH AND BETTER HEALTH CARE FOR THE NATION
The primary purposes of the research training programs sponsored °
_» by the NIH, ADAMHA, and HRA are, first, to ensure the quatity of the . ‘
research training effort and, secondly, to provide a cadre of highly .
tralned ‘individuals to conduct research in the biomedical and behavioral
,f;elds. Ample evidence has been cited #n other sources’ to show that
-\“'» research advances made in blqsc1ence and behavioral sc1ence have 1mproved ‘ ~
C .our health-care system. Of great long*range. concern to thé Committee’ is S
the question-of the cost to the nation from inadequate expansion of
knowledge upon which reduction of illness and dilease ultimately depends.
Such ‘research requlres a coptlnulng supply of trained blomedlcal/behav1oral
., xesearch personnel Training. programs have ﬁelped to establish 'in‘uni- . .
versrtles ‘and medical schopls a mechanlsm for bringing together scientists - .
from diverse backgrounds apd dlsc1p11nes into programs which can prov1de
- ) important 1nterdlsc1p11n y training for the tralnees and from which emerge
- significant new fields and specialties. Evidencé€.of the effects of the LR
NIH training programs on:the cateer patterns of bioscientists has becn * -~
examined in a4 study recentlyxcompjleted by a commlttee8 of the Natlonal

~ : Research Council. This chapter prov1des a brief description of those
aspects ‘of the training programs that ‘are especla}ly relevant to the pur- '
. ‘roses of thlS report. : , ‘ o _ o L
a0 ’ V . - - . < !
- . 5 . .
’ DEFINITIONS . ) o

)

_ This sectiovn is devoted to the definition of terms used throughout -

. . the report and to a list of diSciplinary categories. Most of these will

o . _ - . v . S ’ ' - )
. . . ‘.- ,( ) , . . - .

L — 1 j s " 4
- 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, Offlce of Sc1ence,and
Technology, Washlngton, b.C., 1972. o - v .

The Impact of the NIH Training Programs oh the Career Patterns of B10-

. sclentlsts, Natlonal Researeh Counc1l, in press. . L ‘7?.
/ . . AN . :

a- . ) ) . ] ) A . ,

20 ‘ .




a

be well-known to those familiar:with biomedical/behavioral reséarch -

R personnel issues, but we define “£hem here for ready reference, and for ‘f3~° n i
' the benefit of the general féader. Yy ‘ S . * .
N’ ,‘ . Y . . . . . o xlﬁ
e, 1. Tralnlng Mechanlsms o . v@ et
¢ . E S ’ s . :
The federal tra1n1ng .programs haveaconslsted of fellOWshlps awarded . ~

' to individuals and training grants which provide support to individuals
and- instdtutions for graduate and postdoctoral educat;on in the blomedlcal/
= behav1oral flelds.‘ . o S -
-~ : ’ . . "’95#” i‘
Predocbbral and postdoctoral In predoctoral tralnlng, emphas1s is
4placed.on the acqulsltlon of fundamentals; comprehension of basic dlscl—w-
5 plines is essential to do research. ‘The predoctoral student needs the -
: breadth and integration provided by departmental’ programss The post-
doctoral sc1ent1st, however, while centinuing to acquire fundamental. ex--
‘ perlence, tends to specialize hlS efforts under the gu1dance;a§<a/senlor 4
T mentor. Although most postdoctqrals work in major research centers, some , )
" have begen t1a1ned well in outstanding laboratories of principal investi- ’ .
‘gators in small 1nst1tutlons._ It is in postdoctoral work that the cancex )
[Jf , ‘researcher, neurobiologist, or ¢clinical stat1st1c1an, focuses on his or o

her field of emphdsis. It.should also be noted that concomltahtly with
his or her further training, the postdoctoral accorniplishes research .also, -
. - and thereby adds to knowledge in that field. o
Fellowships - are ‘awarded tg 1nd1v1duals applylng through 1nst1tutlons
‘+in nationwide competitions administered by the -sponsoring ageneles. The
successful applicants are provided with stipends geared to the 1nd1v1d—
ual's level of educatlon and experience, plus allowances for tuition, *
dependents, t avel, ‘and supplles. The fellowship has been awarded at

. “three levefs- t - -

l Predoctoral - 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'oﬁt beginning in 1970.) -

A

2. Postdoctoral granted to holders of the Ph.D. or the M.D. who 3 e
9 are seeklng addltlonal research training. :

’ Al '

v . ' J

___1; . " - - 1 b ’ . ' ’ l) ¢ .

' roughout thlS report, the term "Ph D.“ refers to all research doctorates s/
(Ph.D., D.Sc., D.P.H., D. Eng., etc.) and "M D." is the generic term used for
all professlonal doctorates (M. D., D v.M., D.D. S., D.O., etc.)

¥ ~ . o . * ?
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s 3.'Sp?cial‘FelIOWShips - ‘granted to scieﬁﬁ'sts with some -

‘training or experience to allow for a period . &
-, of addigio ‘training, generally at'the post- - v
C, doctdra?kTgéél. L o % .
‘ Cm Training grants are awarded to one or moré departments of a uni-
- -~ versity, medical scho®l, or research institution upon application to . '
’ ~“z'strengthen an existing,prOQram_for’training,predoctoral and/or- post-
.- . dogtoral trainees in a Specified discipline.- The awards are maézfafter,

.- external peer review in national competition, amd contain funds for )
- - trainee stipends and tuition, and for partial.support of the academic,
environment (faculty salaries, equipment, ‘supplies, etc¢.) in the depart-.
. ment in whfch the training takes place. Trainees under the grant are "
. ‘appointed by the departmefit, whicﬁvthen.assumes(thé”responsibility for _
//' -~ 7 _providing a high-quality training'program subject to peer review for ex~

- tension. ' The training grant can provide support to any mixture of pre~ '

. doctoral and postdoctoral trainees. . - ¢

- f -
[}
- i
f 3

Full-time - refers’ to a training'pg!%pd equivalent to at least one Ty

academic year. _, - R WL W ) : Y ' R ) g
i '/v : o;' ~‘ . . ] - v ,_. . ‘* .;,-:'_0.. ! R -
. R ‘ Research Assistants - usually predoctoral or postdoctoral students.
. o supported by funds from a research grant or contract.’ ' : '

]
. »

. Teaching Assistants - predoctoral or postdoctoral students may be
. supported by their institutfions as, teaching assistants bgcause of their
centributions to teaching programs. These teaching assignments are - -
" usually at the undergraduate level and are available generally at insti-,
~tutions with 'large, undergraduate teaching responsibilities. S 6

-

o . - . .

. - . .
' - N ) . .
. . . . .

w9 - R . .
' .2. -Research Fields Referred to in This Report e

'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 ef fields used by the various organizations
that collect manpower -data. The Office of Education, the National A
Science Foundation, the National Research Council, the National Insti~
tutes of Health, and the Association .of American Medical Colleges all
. use taxonomies that are perhaps !suitable to their own purposes but digfer .

from the dthérS‘in‘important'respects. ' » . . .

22




~NE -

| ' . ‘ A '. o ; - | | V o . ’ o ’,,. “‘! ' X “] . 453
he‘ooa 868 g | N

The purpose of th1s document ig to establish the Natrbn s overall need for
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Although any scheme develope}by one organlzatlon w1ll probably not

MR

satlsfy .all the reqiitrements of another, it has been necessary in thlS .~
» study to begin to establish a taxonomy for biomedical/behavioral man- . S
" power.: This has been done by utlllzlng the ‘departmental classification e

»scheme of the Doctorate Records File' maintained by the NRG, augment d .
. in- the clinical sc1enca:iby the discipline/field/specialties list{ ufed * i
' - by the NIHS .-An import consideration in -establishing this classif ' " .
cation™ scheme ‘iskthat mani’af the data required for this study are
»collected. us;ng either the Doctorate Records File or the NIH structure.

. For purposes "of this report, a tentatlve taxonomy hais been established ) -
/Awhlch consists of. four ‘broad flelds, within eaclr, ofaphlch a number of " -
| _ subflelds are 1ncluded.‘ Theseyare as follows . - 4,;;}/
| : . , o
B _ Basic Biomedi¢al Sciences . .
Anatomy - T Mlcroblology/Bacterlology Q*’
. Biochgmistry " T : Molecular Biology
~ .% _Biomathematics = . " - . Parasitology . ’ R : :
\ f\ _ Biomedical Engineering -~ - - Pathology ‘ ‘ “ ..
.~ Biophysics S - =+ Pharmacology. - SN
*  Cytology- A v Physiology ‘ B
v : _ Embryology . " . .Basic BlomteC&l Sciences,’
coe Genetics .. : .. - & other,
G o ,Immunology ‘ ' .
. 10

Other Flelds Included w1th Baslc Blomedlcal Sclences

Botany RN : Hydroblology o : S
* Ecology * ST " 'Nutrition/Food Sclemce : . '
'Entomologyaﬁ" * '’ Pharmaceutical Sciences E
; Env1ronmental Sclencés ';Q:;" Zoology
- -\‘;- . - o
. Behavioral Sclences \
. W v .
- ‘ Anthropology ‘qi ,“'Industrlal & Personnel Psychology -k
L ' Behavior/Etholdgy =~ : .  Personality Psychology . ’ ' '
. Clinical Psychology Phys1olog1mal Psychology
. . Comparatlve Psydﬁology Psychometrics
- : ‘ Counseling & Guidance * - :School Psychology .
: Developmental Psychology . Social Psychology o
. Educational Psycﬁdlogy - Social Statistics = - o ’
_ ‘ Experimental Psychglogy . .Sociology *: : ’ :
- ianad GerOntologlcal Psychology Psychology, Other /// . ‘

/

"Human En neerlng (Q

lOCertaln specialties W1th1nhthese rather large fields are a part of’ the
‘basic - biomedical sciences, buk*others are only marginally related. 'For _
hlS reason, these subflelds are put in a special category. o Oy

» . . A EN . . ST
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" €linical Sciences

- Dentistry 7
. Medicine & Surgery
Allergy .
Anesthesiology
Geriatrics
Internal Medicine : - L
. _Cardiovascular Diseases . . -Infectious Diseases
Clinical Nutrition = -Liver Diseases
. Connective Tissue Diseases . -Metabolic Diseases
Dermatology/Syphll 1Ggy " .+ Nucleagr Med1c1ne
'Dlabetes ‘
- Endocrlnology
Gastroenterology
~ . Hematology
_Neurology

-

L

R

Pediatrics : LT E . T - oo

Preventive Medicine = .
. Psychiatry. e T '
. : Radiology : o
' *. Surgery L
Veterinary Medicine @ o )
Clinical Sciences, Otherv'“__rr S Lo ‘ _ S =
P o

Health Serv1ces Research

4 B1ometr1cs/Blostatlstlcs Hospltal Admlnlstratlon o
* Epidemiology . . " Public Health :

Health Economics = v 7

.~
1

- : There is no intent-in. thlS report to restrict, training to those

" gubfields exp11c1tly shown in the above list. The Committee recognizes"

* that a number of subfields important to blohedlcal and behavioral re-
‘search, currently supported by the NIH/ADAMHA/HRA——such as orthopedlcs, e .
‘osteopathy, pulmonary dlseases, urology, neurosurgery, and systems .
analysis—are not shown in this taxonomy, which was constructed from "
the ¢lassification schemes mentioned above malnly as an aid to the °
organization and collection of data. Although this report is "concerned |
prlmarlly with recommendations for the four broad categories, the
alldcation of trainin support to each subfield within a more detalled

- classification scheme’will be dlscussed 1n the next report under the b
continuing study. ' ) ) N

\
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GROWTH oF TRAINING

.Although the first fellowshrps were awarded in 1938 11 , the tralnlng
programs ‘did not beg/y’ta grow s1gn1f1cantly untll laterln the 1950's.

" Up to that time, the programs were prov1d1ng support to-a few héndred -

Apostdoctoral fellows annually at funding levels’ not exceedlng $10 mllllon

_per year. After 1955, the. tralnlng grant became f'_ ly*establlshed as"

a support mechaplsm, and under it, the pr toral: rogram emerged and -
began to take on added, 1mportance as an N?ieiraix . \com nent. ~Federal
funds for scientific research grew from less tha $1IN 11%1on in 1958 to
over $5 billion in'1966.12  The physi sl 8 gineering re-
ceived most of the increase, but the life sc1ences alsq.recelved a

large share. The gesearch training programs of the le _hd the NIMH
-J@RW even more rapidly than the’ research budgews from’ $l8 fillion in.1958
to $157 million in 1966 (TABLE»ﬁ;}\'; It was during thfﬂ.,erlod that the
‘_Support of predoctorals on training grants became numeﬁically the 4argest
" single component of the NIH programs. Abdut 10 perceﬁd‘pﬁ 8411 ‘the NIH v,
traifges apd fellws who started training ‘during 1956-69 were pre-Ph.D, B
‘students. During the- perlod 1966- -72, this figure was'ab ut 40 percent.13
Another significant comgonent contributing to the growtﬂ;was the post-
M. p. tralnee group which went from less than 500 new Sb% ks (5 percent
’ of all ‘new starts) durlng the 1956-60 period, to overth ‘QOO new starts
(23 percent of all new gtarts) . during 1966-72. By cont adt, ‘the post-
Ph.D.'s constltuted 10 percent of new starts during 195 260 and oniy 8
percent durlng the l966~72 perlod : ,

. qAround 1968 \Ehe tralnlng programs began the transltﬂon from a.
" period of growth to-a. period of consolidation. AsFIGUquV.and /TABLE 1
show, the growth rate of the NIH/ADAMHA research training programs in
‘actual dollars was about 1l percent per year from 1960 to 1968 ** From

1968 to 1974, there has. been considerable apparent varlathon from year
_to year in the level of expenditures for these programs; ’the qrowth

rate varies quite w1dely depending on how it is calculated, 1074

the obligation level was at a record high’ primarily bec funds im-
.pounded in FY 1973 werereleasedln.FY 1974. Therefore, thgtactﬁai change
from 1968 to 1974 shows an increase. But a more realistic! way of icalcu- .
latlng the ‘growth during this perlod is by using a least—squares smooth—
ing process. When this is done, as in FIGURE 1, the series exhﬁblts a

training programs. ;

2Federal Funds for Research Development ‘and Other 501ent1flc?Act1Vit1es,_
National. Science Foundation, Washlngton, D. C., Volume XVIII,‘1969 B
'13These data were derived from the Master File of NIH Trainees“and - Fellows
developed for NIH in 1974 by the Commission on Human Resourcesiof the E
‘National Reséarch Council. See TABLE 2. -
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S adJusted to reflect NIH research .training- only;py subtracting out NIMH data
" i supplied by:the Special Projects Branch, Office of Legislative Analys1s/0ffice
o - of the Dirxector of NIH for 1960-66. The NIMH data tabulated by NIH include

_’ clinical training grants and research'training grants. -~ The.ADAMHA data for f”
o £_1960—69, which were prepared by the Manpower Analytic: :Studies Branch, ADAMHA,
) . 3/19/75, contain only research training grants. ADAMHA data for 1970-74 were
[ Isupplled by the Offlce of the Assistant Admlnlstrator for- ExtraTyral Programs,
1 . 5/6/75. . . . o .
. o o= « . . [
) ! 1Some tra1n1ng funds were 1mpounded in FY 1973 and released in FY 1974. @o smooth out.
the errat1c‘f1uctuat10ns caused by these actlons, 1973 and 1974 data have- been averabed
The actual total for NIH/ADAMHA was $126 4 million in 1973 and $209 6 million in 1974. .
v
P o ~ 26, o Ce s
Lo . . . g B . ' ) N s ‘,
. Co v .
; . . d * ) *
S “ ) ) . . ) , B oL,
R o \ C _ . T
Q T ' . L ) L. - v o .

fRIC ~ T

s . o '

L 4 - . - . -
s '\ i ) o o ° o N“
o, ey Y }TABLEil NIH/quMHA‘Obllgatlons for ReSearch Training Grants k ’
S N—_— , .and Fellowshigi, 1960-74 :
i S -
. ' A )
——ia > ' —
0 : : T~
’ -, NIH obligations | - - . N ’ g
g A for research ‘ 1 ' Consumez
w ) training - . BDAMHA NIH/ADAMHA . Pricyf/: NIH/ADAﬂﬁ
‘ ru " "excluding NIMH . ; ‘ I§§?¥
T Fiscal | .o = ' R 567100 |
_ Year 6 v F (Research v ¥ t ? o 6 &.F 1?67_100 Consta t $ v
R ) . : v b ) .
Millions of dollars . ® A /'
- = R . . . ) RN . . . K . .V N \ ) . Yt
3 1960 . 45.9° 12.9 S1.9 . 1.9 47.8 . 14.8 62.6 | 88.¢ V70,7 . ¢ Y
1961 68.5 14.9 { = 2.5 2.0 71.0 "16.9 87.9. } . 89,6 © 981
o < 1962 . | 76.5 15.8° 3.8 7. 2.9 80.3  18.7 99.0 | . 90.6 -109. 3
R . VY1963 - 90.2 17.9 5.1 4.1 } . 95.3 .22:0 -117.3 91.7 127.9
) &, 1964 96.9 17.2 6.7 4.9 | 103.6 = 22.1. 125.7 92.9 | 135.3 -~
, . 1965 | 1c8.3 19.3 8.0 5.1 {.116.3 = 24.4 140.7 |- 94.5 - 148.9 T
A © . 1966 120.8 21.5 © 9.5 5.1 '130.3 ‘26.6  '156.9 9%.2 161:4 o
© g 0 1967 131.7 25.3 | 112 5.6-] -142.9 30.9 © . 173.8.] 100.0 173.8
' 1968 - }132.9- . 27.7 . 12.3 5.6 145.2 ©33.3..,-178.5 | 104.2 ., 171.3
-1969 '139.6 2%.8 . 1406 5.9 | 154.2 = 35.7 189.9 09.8 173.0
1970 128.9 .., 22.7 ©13.0 5.7 141.9 - 28.4- -170.3 116.3 146.4
1971 130.1 23.9 13.0.. ° 3.7 | d143.1 27.6. 17021. 121.3 , 140.7
1972 137.2, - pl.6 13.7.° 3.5 |- 150.9 , 25.1 "176.0 |.125.3 140.5
1973-741 122.2 {30.6 13.7 \1.5. 135.9° . " 32.2 . 168.0 .1 140.4 119.7
n ' T N — =
’ - _‘4, o v v
- L . '_ TG = Training grants ‘ P .
RS : _ 7 P = Fellowshlps (excludes Research Career Awards) . . . __~
Source: Tralnlng grant ‘data der1ved from Baszc Data Relatlngrto NIH, 1974, p; 22, *
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FIGURE+1 NiH[ADAMHA Obllgatlons for Research Training Grants
' . . . "and Fellowshlps. 1960-74
- \ @ - i \ 4
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decline of about 1 percent per year in actual dollars. Taking inflation{
into apcount, "the decline 'is almost 5 percent per year in real terms.

The deflator used in th1s case was the consumer s.price 1ndex, l967—lOO.V< .
’Information about the level of expenditures foxr pre- and post—'

~ doctoral programs separately is not available and cannot easily be
estimated. The reason is that although both pre= and postdoctorak*
trainees are supported on trainingagrants, the agencies do not break
out these funds. by academic level. It may be possible-in 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.l4

. Over 94i900 people had participated in the NIH training p£0gram§

through 1972, about half of them in the basic biomedical sciences.

. The most heavily supported fields were biochemistry, microbiology, and -
physiology. The clinicdl sciences were next largest with about 30 per-
cent: of all trainees, _and the balance was distributed among other

'“health-related fields, the physical sciences, and psychology.

About two thirds of the people supported by NIH have started on ot
training grants, one third on fe&lowships.° ' ‘

’ rL :
The proportion of graduate students in the biosciences supported by

NIH reached a peak of 28 percent in 1964 and has gradually dgclined
since then-to about 18 percent in 1971. In the health professions,
-the 1967 peak.of 16 percent has declined to about| 10 percent in 1971

-

SOME. CHK'RAC'I:ERISTICS OF NIH TRAINEES AND FELLOWS 16
cor .o ’ -4 ’ - : :

‘The length Jf support provided by the NIH depends on the academic
level of the trainee. Those who were seeking a Ph.D. were supported for
a longer, period than others because of the more axtensive 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.

. P ) . P . P . : N

l4gee also TABLE 5 for information about support of tra1n1ng in these
fields by other agencies. -
157The. .data cited here are given in more detail in the report The Impact
of the NIH Training Programs on the Career ‘Patterns of Bioscientlsts,
loc. cit. . A : - C

~16The data cited 1n th1s section do not,include ADAMHA or HRA trainees

and fellows. s s
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- their first support generally after the residency, about 4.5. years beyond*

n

« . ¢ v o v

Since these figures describe the average experience of all trainees and
felldws supported by the NIH during the period 1938 through 1972, it i%

" to be expected that considerable variation exists in the data. About l9 - e
.percent of all pre-Ph.D. trainees have had more than four years 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 prov1ded by the NIH. ° N

. .For the l966 70 period, the total cost to NIH for a typical pre- K
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 the :sti-~
pend and dependency allowances, which go to the feTlow, and allowances
for tuition and supplies,' which go to the institution. The amount of

v
1]

R support has increased irregularly at an‘average rate of about 4 percent
- per year, just about the same as the increase in the cost of university
heducgtipn., -

-

*

Pre-Ph.D. ;rainees in the 1960's began their supported training on
an average, of 2. 5 years after the B A. "Post-Ph.D. support typically | e
began between one and.two years after the Ph.D. Post-M.D.'s received '

~

the M.D. . i o\

In the biological and physical scienceS, those indtviduals 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. attainment: rates and in the shorter time ‘lapse from B.A. td Ph.D.

‘

- The pre—Ph D. trainees supported by NIH in the biosc1ences between
1956 and 1965 had a Ph.D. attainment rate of 66 percent compared to

pre-Ph D. fellows had an attainment rate of 91 percent -the bio-
sciences. The fellows do somewhat  better *than the trainees~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-ha1f‘years after the B.A.

( 42 percent for the nonsupported group during the same %zzf:ij- NIH
t

. C .
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ACTIVITIES OF FORMERNIH TRAINEES AND FELLOWS

_ One of the tasks set by the Natlonal Research Service Award Act for
Y the continuing study is to "identify the Kinds of research p051t10ns v
T .avallable to and held by individuals completing such [training] pro- - -
~grams." The Comm;ttee~w1ll deal with this subject in greater depth in . '
o the course of later studies, but presents here some of the facts now
’ hnown about how former NIH. tra1nees and,fellows use thelr tra1n1ng. o

A 11tt1e more than 70 percent of formex, NIH post-Ph D.'s whose.
v employment was known listed research as th;}r primary work: actiﬁlty ,
during- 1968-70. Another 24° percent of this& group listed teachlng as

the: primary actlvity. This compares with postdoctorals not supported
by the ‘NIH who’ were split .45 percent into resedrch and 46 percent into
- o teaching, and with Ph.D.'s without postdoctoral support, of whom 41
- ”percent were primari}y in research. and 36 percent°primar11y in teachlng.
! ; : . The M.D.'s who have rece1ved NIH support do not have as hlgh a rate
p of participation in research as the NIH-supported Ph. D.'s, but -the M.D.'
' tend to remain in research longer whereas the Ph.D.'s tend to move,sooner
1nto other act1v1t1es, principally teaching and administration. m# the .
. M.D.'s who formerly had received post-M. D. support from NIH, aoout 22 e
' percent listed research and development as their prldary work act1v1ty :
during 1968-70, and about 10 percent llsted teaching. For the oldest s
‘cohort of this group (those whose B.A. was prlor to 1941), 26 percent
r , reported research as thelr prlmary activitity in 1968-70. For the younger
g . cohort (those whose B. A.«was dur1ng~1951—60), thls flgure was about 21
- '~ percent. - : . : : . .
. . Q . e . N N . .
., For M.D.'s, the attainment of the Ph.D. degree isralso an important ..
factor in career- outcdmes. Only 20 percent of the M.D.'s with NIH post- '
M.D. support prior “to 1972, but no Ph.D., were engaged prlmarlly 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 1nﬁ1v1duals. Given the same number of years of experlence, the median.
salary of M.D.'s in research was about 30 percent higher than that of '
. Ph,D.'s in research. ,In teaching, M.D.'s were pald about .60 percent more
an Fh.D.' s, This im a sense is a measure of the premlum in the form 5
salary dlfferentlals and of the incentives such as training support
that must be paid in order to attract M. D.'s into research or teaching
careers. Scientists who worked for educational institutions in 1970.

-
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'.proposal contains no funds for new

were pald conslderably less on the average than those’ who worked in prl?
vate 1ndustry or. government or were self-employed . e

° 4 '
PRESENT LEVELS OF TRAINING—*NIHf ADAMHA AND HRA
F

The current . number oﬁ people partic1pat1ng in the research tralnlng

' programs of NIH, ADAMHA, and HRA are shown in TABLE 3. "The l974 ddta

can be taken as reasonably-accurate,. 1975 figures are estimates, and

. 1976 figures, are projections based on.administratdon budget requests.

There are two special circumstarices concerning.the administration
of. the tralning programs that must be- noted.v The first is that tra1n1ng
grants are “forward financed," which means that trainees on duty in a
‘fiscal year are supported from funds- obligated in the previous year. .-
‘Thus,,variations in the fundlng of the training grants have a delayed ,(
réaction on the number of trainees supported. Secondly, suqcessful .
fellowshlp appllcants are allowed up to one'year after they receive
the award to activate the fellowship..  The result of this ¥& that the
number of awards given in a fiscal year is not necessarily the same
as the number of fellows on tenure 1n that year, although the two are.
usually approximately equal. » .

Except for ADAMHA, the data in- TABLE 3 were derived from .
the“numbers of. tralnees on tenuré in a given fiscal year, and the number,A
of fellowgilp awards made in that fiscal yege. In other words, ‘the )
table sho the approximate number of trainees and fellows on -tenure

. in each fiscal year for NIH and HRA, TFor ADAMHA, it was not, possible ,v'

to proyide exactly comparable data. What the ,agency has'prOV1ded instead

" is the number of trainees funded?in each year, which is:the best avail-

u N

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

TRAINING LEVELS IN THE PRESIDENT'S FY 1976 BUDGET

Recent trends in the réduction of funds for health research tra1n—
ing programs are continued in the-administration's proposed budget for
FY 1976/ The budget proposes allocations of approximately $124 mllllon
to NIH for research tralnlng, 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

() and $900,000 for contlnuatlons.

3
l

Just as important as the absolute dollar amounts are the proposed
‘éhanges in the typé and level of support provided. . In NIH, all pre-=
doctoral training ‘support is scheduled for phaseout, and only 1,000 new

'postdoctoral trainees are belng proposed in the FY l976 budget * In the

33
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Approximate Number of Full-time NIH/ADAMHA/HRA Trainees and Fellows

TABLE 3
S, ) o on Duty, Current and Projected through 1976
: , = = .
agency |vews ot | Moademié |g 0 ) Jaenaviora fedimead | RG] poay
- Support A Sciences - Rgsearch
Predoctoral 4696 617 1 s 522 6646
1972 Postdoctoral| ' 2834 196 2933 199 6162
) o Total 7530 " a3 3744 721 12808
j Predoctoral 4636 581 » 695 453 46365
‘1 1973 Postdoctoral 2097 84 1 2749 108 5038
Total ' 6733, 665 3444 561 11403
e "Bredoctoral |. 4403 505 115 196 5219
*ninl {1974 | postdoctoyal| 2575 148 2856 63 5642
! Total 6978 653 2971 259 10861.
’ Predoctoral | .° 5484 © 629 143 T 244 6500
' 1975* | Postdoctoral 2905 'i'L‘*J167 3223 7 6366°
S Total - 8389 " 796 3366 © 315 12866°
' Predoctoral | 4598 527 120 205 5450
) 1976* ' | Postdoctorall., 2727 157 - do3s 66 5975
Total 7325 Y 3143 2710 iyt
et ,. - - = Ze . S
: ) Predoctoral 267 1281 0 - 160 1708
11974 | postdoctoral| 223 130 0 73 " 426
. . | Total 490 1411 0 233 2134
N Predoctoral 2%% o . 1166 0 . 96 . ”‘isaé
ADEMHA 1975% | postdoctoral| 171 91 0 10 272
A Total . as 1257 - o, 106 1778,
'Predoctoril 181 - 863 U ! 71 1115
1976% Postdobtoral 127 67 0 7 201
Total 308 930 - 0 78 1316
Predoctoral 0 0 0 - 338 . 338
1974 | Postdoctoral 0 Yoo 0 28, 28
Total R 0 0’ 0. 366 ' 366
. ,| Predoctoral 0 0 .0 300 300
* wma®’ 197:z Postdoctoral 0 ) 0 12 - ‘12
i : | Totar 0 o 0 312 312
i Predoctoral 0 ., 0 S0 215 215
&.'19763 Postdoctoral 0 Yo 0 6 6
. s Total 0 0 -0 221 222 W
) i Preaocgéial 4670 1786’ 15 694 7265
L 1974 | Pastdoctoral| 2798 278 - 2856 164 ‘6096
- Total 7468+ - | 2064 -2971 858 13361
. TOTAL_ . | Predoctoral 5728 1795 143 640 8306
NIH/ 1975" | postdoctoral| 3076 258 | 3223 93 6650
’ ADRIEA/. Total 8804 2053 3366 733 14956
- o Predoctoral 477 “1300 . 16 4L 97&0
1976™ | Postdoctoral| 2154 224 3625 79 " 6182
, | Total 7033 1614 3145 570 12962
’*EY 1975 and L976~f;gures are estimates.
34
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o ) ' NOTES TO TABLE 3
. / a .
1NIH data represent‘traineesbon duty and fellowships awarded in each '

"fiscal year. . - : : )

- s

*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 percernt to training grants. The Committee is aware
that changes in this ratio may still be instituted, but regards the. ’
‘data c1ted ‘as the most probable estimates. as of the date of preparlng
- this report. . .

ES

"4the tota1 of 11425 is composed of 9800 trainees and 1625 fellows of *x“‘w:-
which 1010 are continuations and 615 are new. starts. : These figures
are based on the assumption that 25 percent of new starts and contlnua-
tion funds Wlll be allocated to fellowshlps and 75 percent to’ tralnlng
'grants. The contlnuatlon budget in FY 1976 is estlmated at $25.4 mllllon,
_and the FY 1976 competlng budget is estimated at $11 3 million.

5ADAMHA data represent trainees funded and fellowshlps awarded in the
fiscal years shown. ADAMHA does not have data on trainees on duty in
ecach fiscal year. FY 1975 data were based on estimated obllgatlons of
$21.8 million including $2.0 million in FY 1973 funds recently released;
FY 1976 data were baséd on the administration's budget request of $16 2
mllllon (contlnuatlons only, no new awards) .

- ADAMHA does prOV1de support for the research tralnlng of M. D.'s and
other personnel with a clinicdal sciences background (cllnlcal psychologist,
social workers, etc.) but such trainees are 1nc1uded in dl%Clpilnary areas. ~
other than clinical sc1ence in the above table.’

¢

"~ BHRA data represent trainees on duty and fellowships. awarded in the
fiscal years.shown. ?he 1975 data are based on.the actual awards made
in that year; the 1976 data are estimates based on the administration’ s
1976 budget request of about $900,000 for contlnuatlons, and no new
starts. v B : .

" SOURCE: Data taken from special tabulations prepared by each agency:-
. ‘\‘ - : . ’ .

‘NIH: Offrce of Research Manpower,:Divisio of Research
Co Grants, Table 1, 5/1/75

Office of the Asslstant Admlnlstrator o Extramuxa_,
Programs, Table 1,_5/7/75

ADAMHA

- -~

'?‘HRA: Office of Academlc and- Intergovernmental Affairs,
NCHSR, table dated 4/24/75
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behav1oral sciénce, training for which has been tradltlonally concentrated C
~at the predoctoral level, elimination of ADAMHA support will sharply qurtall .
training support B » . .
For NIH and ADAMHA,the 1mport of these pollcy and funding changes
is that most FY 1976 funds will go toward supporting continuing tralnees, !
d“se., those - who had begun: their training in prior years. Only $14 mllllon
out of. the proposed $124 million for N;H is targeted toward new starts.

It should-be noted too, that the type of support reconmended dlffers
from that of prev1ous yeéﬁﬂx According to administrative guidelines, the
portion of the training ‘gfant 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
~‘® larger portion of the training grants are being alldcated to trainee ‘
costg.’ : : L : C -

The 1mpact of these;changes on the number of fellows ‘and tralnees
.supported is difficult to assess given the uncertalnt1es in the distribu-
tion of.funds between.fellowships and training grants, predoctoral and ' .
-postdoctoral awards, and thelportlon of training grants devoted to tralnee ’ :
_eosts, What does .seem -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 predoctoral support; and. 3) a -concentration .in
fellowships rather than in training grants. - ' ' '

L . S 36
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Ry . o - ITI. PRINCIPLES AND PROBLE

“PRINCIPLES

. In respondiné to the requirements of the continﬁ;: %
for in the Natlonal Research Service Award Act, the Co‘“
guided by certain ‘general- pr1n01ples. Although several g
stated in the report of the fea81b111ty study, they desernfgemphasis and
- are repeated here. - : . LRE .

T
- A. Numbers

. Numbers and forecasts must be kept in perspectlve and ﬁk&
beyond the narrow ranges of validity. In contxast to the probl
forecastlng.aggregate manpower in large flelds,'estlmatlng needs g
fields is exceedlngly dlfflcult. Boundarles between dlsc1p11ne5t“"
become less dist1 ct with the increase in emphasls on study of bio oglcaI
phenomena at, Jthe m lecular level.  Titles of narrow dLsCLpllnary fields

" have therefore rlost\some meaning for the purposes of’ forecastlng.\ The
' problem is compounded by the dlfflculty of predlctlng major sc1entlf;c
developments and thei 1mpact on, manpower requlrements. Moreover, many
aspects of thé dyramics.of the manpower pool; are not clearly understoo d&
and hence, any supply/demand model .that can be developed will have limit,~
' tations for determining)the need’ for Qdisciplinary spe01allsts._ These'
“ -.'llmltatlons, the Comniittee believes, are offset largely by the breadth \% : : .
o of tralnlng and the-adap ablllty of blomedlcal/behav1oral scientists and
their capa01ty for mobility w1th1n and across. fields. This is espe01ally A,'
true for transfers from more fundamental to applled fields. Further, < Y% .
postdoctoral traJ.nJ.ng often makes posslble a transfer to a- related field %
where shortages:may exist. As noted in' The-Life 501ences,l7 a report e
'publlshed by the. Natlonal Academy of Sciences, a 1arqe percentage of those o

- . . . -, o )
The Llfe Sciences, Report. of the Commlttee ‘on Research in the Life Y

'501ences of the Committee -~on % ience and Publlc POllCY, Natlonal Academy
of Sciences, Washlngton, D. C., 1970.. ] N . . ‘ o

‘o

o . )
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} pursulng postdoctoral training seek thlS experience in a dfsc1p11ne other
- . than that in which they received their graduate education. Moreover,
most do so in laboratorIES’bther than those of their orlglnal research
mentors, engaging in fields of research dlstlnctlyodlfferent from those
in which they had been trained in the first instance. These facgs under-
score the 1mportance Gf_p'stdoctoral“study as a mechanlsm for responding
to new opportunltles and relnforce the caveat stated at the beginning of
this section. » : : - ~ - .
o ' ‘ B : ! . ) ~
- ’ — ." . : ."A‘E.' . ... . . v v
o : E ] B. ngh Quallty and Stab;llty_.. .

-

L In addition to a ¢oncérn for adequate numbers of personnel NIH/
ADAMHA/HRA must play a plvotal role in’ helping to ma1nta1n hlgh—quallty : <
e—tralnlng prodrams.. This dual role, the importance of which is under-
- ‘'scored in the declaration of purpose for Title I of the law, requires
contlnulty of support for its _proper fulfillinent. °Since it takes many o
. 'years to complete the tralnlng of an individual-—seven or more years . .© ,
. .. “of post-baccalaureate training for Ph.D.'Ss working in the basic.bio- o
medical~and behavioral sciences—the Jprocess cannot be turned on and Ty
off abruptly without damage -to quallty and tralnlng tapability. Per- '

N _ sistence of the stop/start pattern of support that has occurred. in re--
centyearscould lead‘to—eroslon in the quallty of the- tralnlng struc~

ture. . : R S N
B .

-

¥

St ol Flexibility' o

S . organlzatlon of training activities to ensure responslveness to the = ..
A changing character of the research scene. By "stability," the' Committee
' " ‘does not mean "po change." Change must not only be permitted but en- ‘f'
couraged to allow appropriate response "to the dynamic character of blO— v

- ' medical/behavioral research and its' changing manpower requlrements.
" Within fundifng levels tied to sgec1flc fields and numbers, how are re-
-sources to /e moblllzed +to. allow ready responslveness to emerging op- = -
- ‘=portun1t1 s? This is a key question requiring the -development of a
P } _ sensitive monitoring system, as well as the introduction of modlflca—
' tions d the deslgn of experlmental tralnlng programs.f

Flexibility in this . cdn ext has g%bllcatlons Whlch the Committee
belidves merit Yurther considération. Individuals must be prepared to
change fields as research opportunities present themselves. A further
key -issue relates to the capability of institutidns to adjust their

R
. resources——faculty, students, and fa01L1t1es—ﬂto a changing manpower
outlook, -as 1n the case-of fields approaching a 901nt of saturatlon. .

. o .
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“D. Concern for Excellende
» The new law aSS1gns ‘to- the contlnulng study the task of assesang
VNIH/ADAMHA/HRA training programs—a ‘further indication of the concern
for excellence. It will be necessary to evaluate(the 1mp&ct of tralnlng .
. - programs on the: total sc1ent1f1c environment of institutions. Basic. v
"' N approaches to- lmplementlng this responsibility will be to- identify areas
' '}if program success for retrospective examination of effects, such as en-
ouragement of programs that cut agross tradltlonal departmental 11nes,;
stimulation of interaction of faculty, trainees, and persons from other
departments and 1nst1tutlons, and increase in.the quality of advanced
courses. Other questlons warrantnlnvestlgatlon. Is quallty more effec-
tively fostered by concentratlon on a limited number of programs than by
providing broad support for tra1n1ng° Is it. possible without NIH/ADAMHA/
". * HRA support to build the types of curricula that permit quallty trairihg
in special fields? ' How.effective have these programs been in attractlng
superior personnel into areas lacking & tradltlon of . research? :

! - E.. Shared Respons1b111ty

s -

>
3

'NIH/ADAMHA/HRA are not=—and should not be-—responsible for the support
‘of all biomedical and béhavioral research training.  That responslblllty
. is shared with other elements of American soc1ety-the States, 1ndustry,
the foundatlons, prlvate donors, and the universities themselves—which
.w1ll conthye to make their individual -contributions. NIH/ADAMHA are
indeed "responsible, as affirmed by the new law, for providing sufficient
support to ensure that the overall training effort will produde the numbers:
and quality -of research scientists which may be requlred in the future.
' This presupposes that NIH/ADAMHA/HRA will continue to bear a substantial.
share of thé costs of -graduate education in the blomedlcal/behav1oral

cessive or insufficient tralnlng effort. Other agencies, however, also
provide tralnlng support "in ‘these flelds, particularly through support
~of students via research grantsﬂ but also, to a minor extent, via direct

o

“F. 'Recognition.of’SYstems Aspects - .
) . . : \

The complex of tralnlng programs, tralnlng 1nst1tut ns, and em- ,\“

_'ploylng organlzatlons forms a system whose parts continuously dinteract. f\
) Adeguate adjustment of training support levels requires a view over time, !
from undergraduate to postdoctoral levels, on into emp}oyment and across- '

a o . .- i

v
f

Though it should be a trulsm, the p01nt merits repetltlon that o ‘_.'

.
E]

s01ences with provision for aqgustment 1n the face of evidence of’ ex- e

. fellowship and. tralneeshlp support. : _ o -




diSciplines and employer categories. ' JAn OVerall systems view is essent1al
It is not possiblé to change one. portion without some effect on the other
part's. - Such. a systems approach needs to be developed go that the effect

- of changlng one parameter on the other parts of the system and on the system

0

‘as a whole can ‘be anticipated. . L _

o PROBLEMS

. A
- . v

Certa1n problems ar1se in the appllcatlon of these principles and

1n the operatiorr of the tralnlng/utlllzatlon system.,(Although the Com-

mittee has not considered them in- depth,* it believes they must be noted

. to prov1de perspectlve in thlnklng about research tralnlng.

TUUA. The.Costs,of Imbalance'Of'SﬁPP1Y~andt‘bemand v;‘

-

Supply and demand are seldom, if ever, in perfect balance. "Im—U
balance is the rule, ‘and:attention. should be dlrected toward relatlve

LAY

Ecosts rath. ~than toward the establi'shment of a f1ct1tlous “balance."
“Research ] f',sonneb may be produced in overabundance, may ‘be too_few,
'0; may closely match in. pumbers ‘the demand for their_services.. The

_ tosts of oversupply, undersupply, and even of a too—close balarice should
- ‘be. appraised in conslderlng recdmmendations for numbers of‘persons to be

:supported in tralnlng..uAn oversupply can result .in a serious degree of
frustratlon and personal hardship for the redunddnt individuals and '
: tion of individiual lives when people graduate from- tralnlng pro-
“only to find that the expected jobs are not available. An under=
sup y of properly qualified persons results 1n the inability of research

-

. instituftions to meet national needs.. Shortages of highly=~skilled _person-

nel resylt in a fallure to exploit' emerging leads regardlng health~

u‘related research‘and thus delay or.diminish the impact of research find-

ings that may aid the nation's health. Too tight a- coupllng of supply
and demand results in a lack of moblllty within the system.. oo

. . R
M

B." Market Studles ‘and Thelr leltatlons18 - ] .%'h‘

Several approaches are pOss1ble in conslderlng the 1mpact of the .
‘market. There are short-term and long-term projections, and attempts
have been made Jfo incorporate into projections of supply and demand.the“v
response of 1ndiv1duals and institutions to o served supply/demand im- 7',.
balances. ' Further development of such: market—response models is regarded:
by the Committee as important to improvement in pronectlon techn1ques.
Some other approaches deserve comment - : :

185ee also Apbendix' 1 T T e

“,



" One method of pr03ect1ng supply makes use of “flxed coefflclent"
models, in which a certaln percentage of the graduates of ‘any given

-+stage of the plpellne are expected to do on to the next °stage, from high-
.school to college to graduate school to. employment in research.’ These
_coefflclents are, in some models, varied accordlng to observed time )
trends, but-for any partlcular model, they are fixed at a given p01nt in #7
the proﬁectlon Jprocess. Such models fail to take  into conslderatlon the
vesponse of students ‘and employers to changes in .the market. While this
method is useful: £or some short-run appllcatlons,lts forecastlng accuracy
has not been such as to recommend it for important long—term dec1slons.

’

- -

Short-term estlmates of the market may. ‘be made by assembllng the
'judgments of-persons closely assocmated with a’ given field or by survey-
ing employers as to the1r 1ntentlons over a glven t1me perspectlve. ‘For
the preparation of this: report, the first method was explored ‘but w1th-

. out concluslve results." N - .

. “Actuarial data on the employment sltuatlon have been assembled at _
- varlous times. The Survey of Doctoral 501ent1sts ‘and Englneers, con~ . “
i "ducted by the National Research Council in’1973, showed that the uném- s
. ployment rate for bioscientists in 1973 was- 1.0 percent,ufor behavioral -
' ‘scieptists, . 1. 1 percent. In othet fields the rates -varied above and
below these amounts, for a total of all\flelgs 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 "frlctlonal" minimum. A°'1975 survey' is. now
. under way. It is not expected that the 1975 rates will be sﬁbstantlally R
. .., different, although the general state of the economy suggests that “they o
o may drift marginally higher this year. Unemployment rates for Ph.D.'s L -
" ‘are notr completely. informative. Underemployment mast also be considered., ’

@
PO o

- <

Tradltlonally, the majorlty of PH.D.'s and of phys1c1an—sc1ent1sts

have been employed in academic 1nst1tut10ns——unlversltles and medical < .
schools in the case of the biomedical sc1ent sts. Studlesyof the impor=-.. . .. . - -
-tant academic sector, made by Allan M. Cartter and others, indicated. thlS ' _
situation is changing. A diminishing proportion of new Ph.D.'s and M.D.' : i
can expect tg find employment in the unlverS1t1es. The nonacademic "
market must be expected, in the future, to absorb an.lncreasrng fraction
of the new researchers——buslness and 1ndustry, government- at all levels,’
nonprofit organlzatlons, etc. Datg,are not. yet avallable to permit an

v accdurate assessment of the proportions of the market which each of these
‘-sectors may absorb. It ‘obviously will depend in part on governmeh+ v
decisions regarding env1ronmental protection and 1mprovement ‘drug test-
1ng, product safety, and $o on.

t
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_ An important problem associated with this changing perspective con-.
. cerns the attitude of the students, and their professors, . toward career
patterns. Flexibility of attitude—toward changing tasks, employers, or

; L} fields, or all tliree—is likely. to be more important in the future. This

kind of -market. shifting is one which students should be prepared ta face -
and to cope with in the future. A related problem is prOViding accurate_
and timely market information to guide career decisions.

©m . . . N
A . . .

C. Fellowships Versus TrainingbGrants

Training support has gone directly from agen®ies to (nationally
selected) individuals in the form of fellowships: ( edoctoral and .
postdoctoral) and to institutions.in the form of tr: ing 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 requires 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 lewel—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 thé training institution.. Train-
“ing grant proposals must also be administratively pxocessed, to be sure.
The grants provide stipends(and institutional funds at both predoctoral -
and postdoctofral 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 noteé& and used perceptively to, enhance the return on the train-
ing investment. . - - . _ T i '

/ : ‘.‘ A' . | .. 3 

. D. Training Grant Funds tOAInstitutions"and to Trainees

»

* The proportion of the funds in any training grant that goes to the
students as stipends and to the institution fori salaries, supplies,
.equipment, etc.’ is not fixed. "It varies according to the terms of each
training grant. It is important that both functions of the training
grant funds be recognized, as it is 1mpossible to prov1de ‘a high-quality
training program without fuﬁds for the spec1alized curriculum and re-
_sources to accomplish this.; These funds must come from some ‘source. ’
Yet the major purpose of training grants is for stud?bt support. In-,

creasing_emphaSis has been placed in recent years on{incredsing the .»’,
: ’ ‘ - LN e
’ . , - .
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stipend proportlon, partlcularly slnce the major department—bulldlng 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 Commlttee. ?

*

. ' "E. Postdoctoral Pool
. R ' ¢
Postdoctoral ‘fellowships and traineeships have,;ong'been an im-

portant component of the federal program of support oflthe biomedical
and behavioral research fields. SucﬁZ;pp01ntments serve to provide

R research experience for M.D.'s, to complete the research- preparatlon of

N new Ph.D.'s, especmally in the 1nterd1sc1p11nary and transd1sc1p11nary

fields characterlstlc of, these areas' of science, @gnd also to provmde
f1e1d-sw1tch1ng opportunltles for more experienced scientists. ‘The his-
torr::;ﬂyrend over several decades 19 has been for a. greater percentage
of b €dical and behavmoral research scientists to undertake postdocto—

ral tralnlng. o . , S .

M

Since about'1970, a_ new aspect of postdoctoral 1nvolvement and
support has appeared. ”hls is the 'so-called."holding pattern," in which
'new Ph.D.'s who have been . unable to find postgraduatlon jabs and older
Ph.D.'s who have held postdoctoral appointments but!have been unable to
find "permanent pdsitions -are- continued in postdoctoral slots beyond the ;
et normal term of such appomntmeats. The exterit of this phenomendén in the
. biomedical. and behadvioral nesearch fields seems to fall w1t7In reasonable
bounds at present, but the Committee is concerned about the¢f
- . toring the size of the ‘'pool and flndlng out what happens to people who
» have been a part of it will be ‘tasks for the year ahead. The holding-
S ’ pattern may turn out to serve a usq;ul function, providing a flexible
w v resource to cushlon 1nev1table fluctuatlons 1n(supply and demand.

-~ .
. L . o

-

Invisible University, National Research Counci;,'Washington, D. C.,
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" its annual growth has %lowed. . In the years from 1968 tao

<

IV. SOME TRENDS IN TRAINING AND UTILIZATION .
= wg e . _ ’ A ' V .. I S

The Committee's staff and consultants have launched a number of
studies, following the recommendations made in the report of the feasl—
bility study. It has not been possible for the Committee and its Panels
to rev1ew these studies more than briefly, much less to assess theiyr
s1gn1f1cance and assimilate the results into their work. Such fuller
development must be left to the next. stage of the continuing study.
Neverthel€ss, data on trends in training and utilization .in biomedical -
and behavioral research areas have already emerged  and seem slgnlflcant .
enough to be included here. L o

1 . ' . ' . © . ) L . [
GRADUATE ENROLLMENTS AND STUDEN'f ‘SUPPORT -

First-year graduate enrollments in the blomedlcal and behav1oral
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 fleld has exhlblted different growth patterns. The
BaSic biomedical sciences have shown the steadiest growth of all the
flelds, risings £com 7,000 to 22,000 students from 1960 togkﬂgz.’ However,
present,
-the annual average rate of growth was 7.0 percent compared to 9.9 per-

cent 1n ear¥lier. years. :

-

L

The changes in growth rates in the behavioral sciences are much
more pronounced than in thg basic biomedical sciences.' Here the average
annual growth rate was 12.4 percent from 1960 to 1968 and only 3.6 per=
cant thereafter. Furthermore, there were absolute declines in first-year
enrollments from 1970 thrdugh 1973 in the dlsc1pllnes of anthropology,
soc1ology, and psychology (except in 1970- 71)
~ It is difficult to find rellable data for the cllnlcal sciences
and. health serv1ces research. Because most researchers 1n the clinical
sc1ences are- M. D. s with postdoctoral tralnlng, enrollments in graduate
programs are a poor and misleadding indicator of clinical researchers. in
tralnlng. In health services research, most graduate enrollments are in’
terminal masters programs, e.g., in public health and hospital -

' T e ) : -
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TABLE 4 First-Year Graduate Enqulmeht52 In All Graduate

-,Year3'

1960
1961
1962 -
1963
1964 -
1965

1967
1968
1969
1970
1971
19721
19731
19741

Lu”

. /

1960-74
1960-68
1968-74

"/
ar

~

o

Departments, by Selective Field, 1960-1973

.(1,000's)

Basic Biomedical

Science

4

. a . s

N

-
NWOVWOVONNONIDNDIO

OO B RO

w

18.8
19.5
22.4

YHRPREHRHH

'Annual Average'Rates of4Groqth 

1Estimates baéed on
2Both full-time and &

Source:

R
o V-

ISF data for 1971-74..
~-time students.
3Fall enrollment for that academic year.

Iy

»

.-

D

Behavioral
Sgience
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L] [ [] a [] a L] . e a
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.

24.0
22.4
24,2

e
wN o
[]

o b o

-

U. 'S. Department of Health,uEdﬁcation and Welfare, National

. Certer 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 heing trained for research careers. For these .reasons,

-~

enrollments in these areas are not included here.’ ‘

e There are also significant field differences in the pattern of
federal support of graduate students. Of the 164,000 graduate students
in the 1973 survey of the sSciences 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 heavily gupon federal support (30 percent ’
and 41 percent, respectively) than the behavioral sciences (22 percent),

~and in fact their reliance exceeds that for all flelds (26 percent)

(TABLE 5). Of the federal sources, HEW and its components, NIH/ADAMHA?O
are clearly predominant, With HEW actounting 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 qulte diverse,
however. Non-federal support still makes up the largest share (over 70
percent) of major sources of support. . Institutional support accounts
for roughly 40 percent of all students in-these fields. 21 Self~-support,
including students own funds, loans, and family, support, -is also ‘sub-

' stantial as a percentage of major sources of suppoqp. It is highest for

the behavioral sciences {32 percent), apparently- compensatlng 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 persopgnel. Research fellowships, traineeships, and assistant~

ships are heéavily subsidized by the federal government. Hence, the fact

that teachlng ass1stantsh1ps, largely concentrated in state wuniversities,

1'and self support make up the greater patt of overall support should not

cloud the 1mportance of the federal role in training research manpower.

. The support of bas1c biomedical and behav1oral science graduate
students is further eluc1dated by noting thf type of support or kind of

R o , .o e

©

8

~

20 ApAMHA is not included in NIH data in TABLE 5. 'Thisvexplainsywhy the

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

Tt is 1ncluded w1th1n totaLﬂHEW support

.211t should be kept'ln mlnd, however, th much 1nst1tutlonal support .

is actually unrestrlcted state aid to ;

] lic: 1nst1tutlons.
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appointment received as the maior source of support. All of the fields

related to this study have a high concentration, of 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 support in the form of research asslstantshlps, '
however, behavioral and clinical science students reCeivezmuch less of
their support in this form (12 percent and 9 percent). The importance
of federal support for both fellowships and traineeships, 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.

[ R . -

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 explalned by
fhe h1stor1cally greater utlllzatlon of the training mechanism in _
‘clinically oriented programs. ” Further, the absence of undergraduate
clinical,prograns means that proportionately fewer such students are
engaged as teaching assistants although clinical science fellows and
trainees do engage to a conslderable extent in bedside teaching. - Baslc

* biomedical and behav1oral sciences, on the other hand, have under-

graduate courses and, thus, their ‘graduate students are actlvely engaged
- in teachlng undergraduates 22

The""other types of support" category, which is to a cons1derable
"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 concentratlon in thlS area due to lesser access to
federal support B

~

- . ~Ph.D. OUTRUT 1961-74 '
e v .

.In this sectlon, we examlne the trends in the productlon of bio~-
med1cal/behav1oral Ph.D,'s. Since these Ph.D.'s constitute most of the
pool, of basic blomedlcal/behav1oral researchers (the others are M.D. s),
.'the trends in Ph.D. production have important 1mp11cat10ns for future

trends in’ the supply.' Not all Ph D.'s become researchers; many perform

.
o

. more teaching- asslstantshlp than do prlv%te 1nst1tutions.

221¢ should be noted that pzbllc 1nst1tut10ns, thnpugh state fundsx\offer '

s
“
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teachlﬂg and admlnlstratlve duties excluslvely, while w1th 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 actlvhtles. -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 addl-l

. tional pOSlthnS for researchers.

, The pool size cannot be increased qulckly. ".PH.D. output responds
slowly to changes in demand because of the average time lag of seven 2
years from the B.A. to the Ph.D. It is questionable how. effectively the
supply can be indreased by drawing from the pool of nonactive researchers.

- Those who have not done research for a few” years. may quickly lose "contact

with the latest technlques and developments and 'may find it difficult” to .
become proficient researchers again without retraining. - Here postdoctoral
training plays an 1mportant role, but- response agaln 1s not 1nstantaneouSu

From 1961 to*l97l the output of Ph.D.'s in the blomedlcal/behav1-
oral fields, increased at a rate of approx1mately 12 percent.per year. .
(FIGURE 2 “PABLE. 7). Since 1971, the growth rate‘has slowed conslderably.
In 1974,. there was no growth.over the prevmqus year. This was - largely

“due to the fact that Ph.D. output in the basic. biomedical sciences

actually declined from 1973 to l974——the flrst tlme this has happened 1n

.over 15 years..

o

" The behav1oral sc1ences exhlblt .a pattern of growth very slmllar to

" the basic biomedical sciences, incrgasing at a rate of 12 percent up tov‘

1971 and 6 percent from 1971 to 1974, But unlike the basic biomedical

. sCLences, behavioral sc1ence Ph D. productlon contlnued to grow in 1974'

a

‘The health services research field has had erratic but generally

_contlnuous growth since l961 at an annual growth rate<of about 13 percent -

per -year through 1974. - S e

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

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

steadily since then to 38 1n 1974.
N .' o - . .
RESEARCH AND DEVELOPMENT EXPENDITURES S
The demand for biomedical/behavioral researchers is strongly in-v
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 l964,'the growth in actual dollars was about 9 percent per
year (FIGURE 3, TABLE 8). But in 1968, inflation began to take its toll

R
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FIGURE 2 + Annual Production of Ph.D.'s in the Biomedicél/Behaviqral Fields

Number of . o ‘Average Annual

Ph.D.'s Awarded

-_Growth, Rates:
all Biomedical/‘

?800: f 3 Behavioral Fields
R
7000._1. '..‘Beh§Viorai Sciehces' 
eéoo‘f‘
'16209 ;; ' -
sao0 - :
':5406 1 ~
- 5000 =  - - 73 L
4606I— ' All Biomedical/'

o
3800
3400 ¢
2600 -
2200 -

11800

1400 -
=
L

Tt

Béhavioral Fields

.

1961-71  1971-74

©.11.9%

1218

11.8%

~

Basic Biomedical
Sciences

2.0%

5.6%

- Behavioral Sciences

. ! i ! 1
{31961 62 63 64

Source: TABLE 7.
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TABLE 7 . Production of Ph.D.'s in the Biomedical/Behavioral Fields, 1961-74
. _m_wBasic t/e — - I " Health
Fiscal Year - Biomedical,-‘ Behavioral - _'Clinicall Services e
of Ph.D. : SCienees_\ i 501ences igciences ‘ Research>‘ v Total
1961 . . 1266 - . loaz - 39 1 39 2386
162 - 14ar——, 123 - 31 . 34 2629 -
A 1963 0 1530»"' 11857 35 38 2796
ﬁ:§11964 T ame u1297_4 . a6 64 3143
[//_ﬁ{%965 - 1993 . —1276 a9 61 - 3379
lees 2163 - 1489 . .. 55 : 79 3786
1§é&‘ . -2378— - 1788 54 ” ‘,‘ 83 14303
- 1968 . - 2871 1970 . . 47 86 4974
- 1969$S“m7 3206 " 2406 E 46 -85 - 5743
1970 3526 - 2727 83 . . 116% 6422
\ 1971 387§4fi ” © 3072 . 5}.51 <~;-' | 129 | 7125
- 1972 7 3897 3245 . a8 111 7301
| 1973 . 3943 —= -3z 35 130 7537
B o i97a 3744 S22 .38 143 7537
lThe clinidal s01ence fﬁ b. s are only a small portioh of the'total'nomber

. s in the biomedical fleld——over two thirds are M. D.'s. How-

‘ ever, as can be seen. in this table, a few Ph.D.'s are granted in cllnlcal
sc1ences each year. Some, but by no means all of these are also M. D.'se¢
_'The ‘clinical science flelds -in the DRF are limited to medlclne and surgery,
dentlstry, veterlnary med1c1ne, optometry and ophthalmology. .

2The large increase in Ph.D.'s awarded in the health services rezearéh RN
: field from 1969 to 1970 may have been due to a reclass1f1catlon f field
oo T codes in the DRF during that period. ’

S . SOURCES: Doctorate Recipients from United States Universities, 1958-66:
’ . Sciences, Humanities, Professions, Arts, Office of 501ent1flc
CT— Personnel, NAS/NRC, 1967.

o ' Doctorate Recipients from United States Universities, Summary
Reports, Office of-Scientific Personnel, NAS/NRC, 1967-73.

-
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FIGURE 3 ' National Support for Medical and Health Related Research °
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_Post~1968 growthr ralt:‘é,v
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SOURCE: . Bas:.c data prov:.ded by Uffice of- Resources Analysis, Office of the
_Director, National Institutes of Health. Growth rates calculated by R
Commission' on Human Resources, NAS/NRC.
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- TABLE 8 - NatJ.onal Suggort for MedJ.ca41, “and Health—Related Research -
v —. - e 2. x. o
—v > _ ‘ : T _ .. \\ - = ——
) ‘ i i : s R and D -
Actual Dellars. - % ° v Constant 1967 Dollars - Price o
. , — - — - _ )
Year ‘Total Federal  -| Private Other {Total .| Federal Private’ jOther | Index™
TS billions) | Industry S “1¢$ bhillions) | Industry | +{1967=100)
1952 0.197 | "0.103 0.052 . 0.042 K_ ~
1953 0.214 0%107 0.058 0.049 | R I
1954 - | 0.237 [/ 0.119 .0.061 0.057 3 ; 1.
1955 0.261 | 0.139 * 0.062 0.060 ‘ ¥
1956 | ‘0312 | o0.162 0.079 ~ | 0.071 N : ; :
1957 | 0.440 | 0.229 0.126 0.085 L , B _—
) . A ) . (3¢ s .
* 1958 0.543 .| 0.279 - 0.170 0.094 - | . - " "
X " . ] . . . - 3 o < ,
.1959 0.648 | 0.351 0.190 0.107 . _ L
1960 | 0.845 0.448 " 0.253 - |o.a4 | T | . . o
1961, 1,045 | . 0.574- . 6.312 0.159 [1.267"| 0.695 9.378 © {0.192 82.5 v
' : » -1 . . . : . .
" %1962 1.290 0.782.. 0.336 _ | 0.172 |1.516 | 0.918 0.394  _|0.202 | 85.1.
1963 1.486 | o0.919" 0.375 0.192 | &aG985 10 080t Ainggﬁﬁw; 219 | 87.5.
. . . - - . . K : : . ey, . Ry
1964 ~1.652 1049 , | o.490 00203 [1.840 | 1:168- | 0.445 }0.226 | 89.8
o NS I AP .a - A
,1965 1.841 | 1.174° -0.450 0.217 |1.986 | 1.266 . 0.48% - [0.23¢4 | 92.7
. . . A ) - ’ - . N . k - -
1966f 2.086 | 1.316 - " -Q.510 0.230 |2.144 | 1.372 0.531. .}0.239 | "95.9
1967 2.280 -} " 1.458 - - | 0.580 0.242 |2.280 | 1.458 0.580 |[0.242 | 100.0
1968 | 2,497 1.582 0.661 f0.954 |2.383 | ‘1.509. 10.630 " 10.242 | 104.8
h1969. | 2.691 | 1.674 | 0.754 0.263 |2.446 | 1.521  ,'| 0.685 -|0.239 [-110.0
1970 | 2.731 | 1.667. 10.795 | 0.269 |2.354 | 1.437 0.685 |0.231 [ 116.0.
1971 | 3.023"| 1.977 0.860 0.26¢ | 2.468 | 1.532 .,/ 0.702 [0.233 [ 122.5
1972 3.354 | 2.147 " 0.925 0.282 |2.578 | 13650 - |.o0.711 |o0.216 | 130.1
. . N ’. 4 M ' : N ‘. =
1973 3.563 | 2.225 1.033 | 0.305 |2.619 | 41.636 " 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 | 2.686 1.960 L0.814 - |o0.210 | 157.1 - - .
o = - = = = — - .b — > - : =
15 price Index for Deflation of Academic R and D E:ggend:.tu}:es . NSF 72- 310, Government e
~Printing offJ.ce, Washington, D. C., May 1972. . . , o S * , ‘ Sy
k SOURCE: Biomedical Résearch Manpower for the Eighties , Resources for Med:.cal Research . S
- T Report #11, Office of Resources Analys:.s, NIH, HEW, Washlngton, D. C., Dec/ember . '
1968, and unpublished- datam“! - oo - S :
N '-Y,_,;\-' oL . .
, ' ) . ~
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) .. TABLE Y " rFederal Biomedical/Behavioral K and D Funds
e : ‘ 7
) @ P
. . :
Biomedical & Health- . : g
- Related Sciences [ ° . Behavioral Sciences S
Year (all-1life sciences, 'Clinical Sciences (psychology, anthro- Total
i except clinical) * ' o polagy, , sociology) ‘.
($ millions) Ty ($ millions) LI (3 millions) t | ($ millions) % .
v ra N v T - ‘ - N
1971 1159 60.8 | 514 27.0 - 233 12.2 ¥906 100.0. -
1972 1414 63,2, ° 568 25.4 257 .11.5 ,12239' ~100.0
1973 1398 6l 661  28.9 229 0.0 2288 - 100.0 -
- 1974 (est.) 1658 = 61.6 . . .Bos 30.0 224 8.3 2690 - 100.0 -
1975 (est.) 1585 / 6l.4 ' 778 30.2 217 8.4 . 2580  100.0
/ r - . »
‘ SOURCE: Federal ‘Funds for Research, Development and Other Scientific .
" " Activities, Table C-13, National Science Foundation, Washington,
) D. C., various years.  * oy ' :
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as R and D'costs escalated. The NSF has compiled an index of academic

"R and D costs23 which shows that 1974 costs for such activities were
" 57 percent higher than in 1967. iiAs a result, although total national

‘funds for health—related reseaxch have’ continued“to expand at’ almost

9 percent per year ‘in actual dollars, the real growth in ‘constant dollars
since 1968 has been about 3.percent 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 percent to the clinical sciences, and the remaining lO

]

fpercent to the behavioral sciences (TABLE 9)

Y

-

' CURRENT,NUMBER‘OF ACTIVE RESEARCHERS

. -~ C
' .Reliable data on the size of the pool of biomedical/behaVioral

researchers as a function of timeéarz\hard to come by.. ,The Committee

fexamined longitudinal data obtainkd from the several National Registers

of Scientific and Technical Personnel; but found them erratic-and

- . inconclusive. Furthet analysis may. make it possible to use these data,

which cover a span of almost two decades, but there was insufficient
time for 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-the . Asso- . .

ciation of American Medical Colleges (Appendix D)

) Data on the Ph.D. (or equivalent) component come from the Survey .
of ‘Doctoral: Scientists and Engineers. . IndiViduels counted on the : o
following table are. eémployed in biomedical-and’ behaVioral fields,and
have indicated that research or the management of research activities
is their primary work actiVity. K e N e gﬁ'o

s
-

-~ -

o .' . . . - . -

23 p price Index for Deflation of Academic R ‘and' D Expenditures, NSF 72—310,
Government Printing Office, Washington, D. C., May 1972. . :

@
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' Fielab

B2

Basgic Blomedlcal Sc1ences, Total

Anatomy

’.Blochemlstry
Biomathematics
Biomedical Englneerlng
Biophysics
Cytology

- Embryology

. Genetics . : &
Immunology: . *7%. .

,N*Eroblology/Bapterlology
M .

‘ ecular Biology

_'Parasitology
Pathology

. Pharmacology .
Physiolaogy, Animal(
Physiology, Plant

Botany -
Ecology * Co .-
v'Entomology

Environmental Sciences .,
)

Hydrobiology

- Nutrition/Food Sc1ence

.

Pharmaceutical Sc1ences
Zoology

Other Biomedical Scienceés, Total

-

:Biomedical Sc1ences, Other :

Behav1oral Sc1ences, Total

Anthropology . .
Behavior/Ethology
Clinical Psychology
-Comparative Psychology

Counseling and -Guidance ,

" Developmental/Gerontological

Educational Psychology:

Exper/Conipar/Physiol Psychology

Experimental Psychology

i

Industrlal/Personnel Psychology

" personality Psychology
Phy51ologlcal Psychology
:Psychometrics

School Psychology
Social Psychology
Social Statistics
Sociology =~ -
Psychology, Other - .

£

fd

Numbep‘of Active Ph.D.

Researcher sl
(1973)

17,800
347
5,317
151
577,
907
340
163

.983
1,930 -

- 1,388
215
411 .

1,624

1,769

622

|7 955
332
551

v 1,272
< 1,424
. © - 90
I 307

' 297 .
248
3,434

‘6, 914

263

.78
77§,

T 99
115
333
574
5
797

. 468
R
509
196 _
86 *

\se3
110

1,067
798

l’I‘he numb rs of individuals shown in ‘the above table do not’ necessarlly reflect

the numbers that have been sugported by NIH/ADAMHA/HRA training programs:

Ty

57

70

’

1,056 ¢

<

"




Field

>

- Clinical Sciences, Total

- Dentistry _
Medicine & Surgery
Veterinary Medicine

.

VHealth Sexrvices Research, Totai

Biometrics/Biostatistics .

Hospital Administration
Public Health

v

‘Total

r

£

Number of Active

Ph.D.

- \\\
Researchers
(1973) ™~

R
503
201 QoL
212

704
342
© 30
332

T4 o
33876 ’ N

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

were ‘engaged in research activities in 1974,

The Assoc1at10n ‘of Amerlcan Medical Colleges has supplLed data
- on’ the number of M.D. (or equivalent) researchers _©n medical school

' faculties in each sub-field.

computed estimates of the size of the pool in each subfield. -
are presented ln TABLE 10 along w1th a summary of the Ph.D. pool

updated to 1975

. Under the assumption that this same
“distribution applles to the total pool of M.D.: researchers, we ‘have

These

' 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 EStimated Number of Active Biomedical .
W o ; _ ~ and Behavioral Researchers in 1975 .
vnu ) . - l)‘ “ ) . . . . .
. - y . 2
. _ o . o : ST o )
- I — I — — —
- . - . ] 5 .
- . RERCHN _ : a b
. o - X M.D.'s . Ph.D.'s Total
_Basic Biomedical Sciences - ° . 1,400 29,500 , ' 30,900
Behavioral_Sciences L ot --C - 7,900 ° '~7;900.-
. . , . . * ". . v
Clinical Sciences’ _ C 6,800 600 : 7,400
Health Services Research .= . 200 . 800 1,000
TOTAL o ' 8,400 38,800 47,200

Y

- .aThe estimated total of 8 400 M.D.'s in research was derlved from Profile
of Medical Practice, American Medical Association, Chlcago, Illln01s,
-1974. The number in each subfield was estimated from data supplied by
the Association-of American Medical. Colleges, Washlngton, D. C.

bPh D. data were derived from the 1973 Comprehens1ve Survey of Doctoral .
Sc1ent1sts and Engineers, Comm1ss1on on Human Resources, NAS/NRC,
Washington, D. C., and. updated to 1975 on the basis of a 7 percent
per annum increment.

C e
»

©The number of behav1ora1 sc1ence ‘M.D. researchers is small and hence
difficult to estlmate. _The best avallable 1nformatlon glves less. than
. ten M. D.'s in this category.,.
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. V. SUMMARY - Y

We recapltulate some p01nts of the earlier discussion: - )
1. Federal support of research training contributes to the co§:
n—

' tlnulng vitality of blomedlcal 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
systeM’ensures that- the standards will be uniformly applled to recognize
excellence. Biomedical research training itself (a) aids in selecting
the next generation of research leaders, (b) accelerates their graduate’

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

essential contact with medlcal problems, (d) makes it possible for
postdoctoral scientists to move into undersupplled 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 behav1oral graduate educatlon, 1ndependent of thelr

" private resources.

‘andtveéjatlle mechanism that offers advantages beyond those of supplylng
P

2. The competitively awarded research training grant is a unique

traine ersonnel. Among them are: (a) maintenance ‘of a complete
training environment, (b) encouragement of existing interdisciplinary
linkages and of- new. interaction of disciplines, and (c) recognition
0? excellence of training env1ronments in the same way that fellow— :

ships recognize excellence of individual performance.

the clinical sciences, and-2 percent in health services studies.

3. Largely due to training efforts of the last decade, a cadre of
about 47,000 biomgdical and behavioral researchers exists in the United
States. About 70Xercent of them conduct research in the basic bio-
medical sclence! 13 percent in‘the behavioral sciences/ 14 percent in

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

4. Essentially full employment currently ex1sts for doctoral scien- l

t;sts in these fields of reseaxrch. Unemployment in- 1973 was at the
"frictional" level of. about 1.2 percent for all fields and age groups
combined, but may be highexr 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 flelds——healgh services research is an example-—personnel

shortages exist. The commonly used market 1nd1cators, such as trends
in relative salaries, suggest that, overall, no serious dlsequlllbrlum ‘

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

enrollments have, been grOW1ng strongly, 1nd1cat1ng a plent1ful supply

e e

“~
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 low. Research and development ‘funds are StablllZlng, and demand for per-

-~

‘limited &tudies to urge significant further growth of research training.

‘research training have emerged. In the past, some tWO thirds of post-

"to maintain training for cllnlcal practice in the future. A second

_tut10nal support—-faculty salarleé, ‘salaries of supporting staffs,

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

“-the 1960's witnessed a rapid growth of training programs in response to

of graduatlng Ph.D.'s over- the next five years. The cadre of: established
research workers is relatlvely young, and attrition will be relatively

sonnel will stabilize accordingly. Although M.D. researchers can turn
to private practlce for alternative tareers, similar opportunltles will
be more limited for Ph.D.'s. The demographlc facts suggest there will oy
be relatlvely ‘few new app01ntments to faculties in the 1980's. Some '
caution is needed, and the Committee. is not prepared on the basis of its
. 6. The training "pipeline" is long—seven years on the“average

from baccalaureate to Ph.D., 10 years from the baccalaurpate to the M.D.
researcher. The flow cannot be rapidly turned on or off. Time is
requlred to set up high-quality,training programs, and Stablllty is . .
necessary for an efficient and high-quality system. In ‘this regard, o
the federal-budget dec1s1on not to lnclude__JZ funds for new starts
in training at the predoctoral level in FY 1976 causes the Committee -
great concern. '

7. Certain structural and admlnlstratlve problems connected with

doctoral M.D. trainees and fellows in these programs entered medical

practlce soon after completlon of tralnlng. 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 essentlally been met, and there seems to Be little reason

1ssue,‘almost as old as the tralnlng programs themselves, cqncerns the
percentage of training~grant funds allotted to various forms of insti- i R

equlpment purchases, libraxy and computer costs, purchase of supplies,
and so on. ‘The Committee believes there should be a llmlt on the per-

matter is complex. The strength of the tralnlng grant mechanism
resides in large part in its ablllty to create a strong and vital total.
env1ronment for tralnlng. Stlpends for trainees are an essential
requlrement for tralnlng, but sp are a strong faculty, adequate equlp-
ment and supplies, ‘and. other. tralnlng elements.

8. The difficult problem of prollferatlon of programs that results
in excess training capacity camnnot easlly be disposed of. The decade of

perceptlons of national needs. Now that some of those needs have been

met, the sltuaﬁlon is changing. Thé Committee urges upon agencies of ~
government and training JAnstitutions a readiness for change in both the ,’A
character and the magnltudes of the training programs. Legltlmate /
aspirations of" institutions and departments can best be accommodated /

within an adaptive mechanlsm that recognlzes new needs, establishes /

excellence as the governing crlterlon, and sets a high prlorlty on / ';

/ -

flexlble ‘response. - o i . - . //
. L

// _




. 9. We have found existing data and field taxonomies insufficient’ ‘
for our task of forecasting personnel needs and, the adequacy of the '
supply. The. recommendatlons in this report are limited by that con-

v ' sideration to statements about immediate training requirements in broad
. fields. In the course of the year ahead, we expect to acquire more .
b satisfactory data about the training pipeline, the research-personnel
AN / , - pool and the mobility of persons in it, and the components of demand.
doe We also expect to develop a more adequate list of the tra:.n:.ng ang
research spec:.alt:.es in these areas. . :
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" 1lish traLnlng facxlltles and award: fellowshlps to. outstandang individ-

‘tutes at NIH with authorlty for categorlcal research trainlng. Listed .

' - 1948
_N_INCDS National Institute of\Neurologlcal and Colmnunlcgtlve {?3 }

. N ) .
A . L . . : N

APPENDIX:C | e

PO Lo

»

L LEGISLATIVE AND ADMINISTRATIVE/HISTORY OF TRAINING e
SN AUTHORITIES oE NIH, AD + AND HRA' S :

b . - [y

. ,rﬁ' o LEGISLATI N

: The orlglnal leglslatlve autﬁorlza ion for tralnlng comes frpm the,‘ :
Natlonal Cancer® Act of 1937 which establlshed the Natlonal Cancer . N e
Institute w1th1n the Publlc Health Serv1ce and authorlzed it €o estab~ E N '

uals for studies relating to the causes and: treatment of cancer. The™ - s
first NIH- fellowshlps were awarfed, in 1938 to 17 1nd1v1duals in. cancer ';fig
research ‘fields such as blochemlstry, physiology, and. genet;cs. Traln-- . f
lng in areas other than cancer research was made possable in 1944 with. ;/,v!‘

passage of ‘the Publlc Health Service (PHS) Act which provided NIH with

‘general. 'authority to support. research and research fraining. Subsequent

legislation and executlve action gradually added to the number of insti-

below are the 11 ;nstltutes of NIH and the year established. .j. -

NCI 'Natlonal cancer Instltute HEERCT . T © 1937,

 NIAMDD. National Institute of Arthrltls, Metabollsm, and L

R Digestive Diseases oL o o 1947l )
NIAID National Institute of Allergy and Infectlcus Diggases » 1948 r

NIDR Nationdl ‘Institute of bental Research - . 19483

NHLI . National Heart and Lung Institute

. . ' Disorders and Stroke : 1950 via
NICHD ' National Instituté of Child Health,and Human Devglopment .19@3 v '
,»NIGMS Nataon l Instltute of General Medlcal Sq1enbes _ -, 19634 o .
. ! 1 e - ‘ . [ L X T '

”lEstabllshed orlglnally as the Experlmental Blology and: M > ine . .« .}

Institute, it became the National " Instltute of Arth

S and Metabollc -

Diseases in 1950  &and the National Instltute ‘of Art r1t1s, Metabollsm, ot o
o and Digeéstive Diseases in- 1972.h . A -
2Established in 1948 as the Natlonal Mlcroblologlcal Instltute, it e , -

e

'_,establlshed as an Instltute untll 1963. . S N

became the National Institute of Allerhy and Infectivbus Diseases in 1955.
3The‘Dental Hygled\ Unlt of NIH was created ln 1931 and in 1948 became

the NIDR. - - . .
4NTGMS existed as a. d1v1s10n of NIH beglnnlng in 1958 but was not .- 2o,
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. .NEI Natlonal Eye Instltute L : : ' Wﬁ§685 ,
. NIEHS ‘Natiopal Instltute -of an1ronmental Health 501enca N
NIA - Natlonal Instltute of Aglng . ® ‘i . 1974 .

The Natlonal Instiwute of Mental Health was establlshed in 1948 .

. LIt remalned within thé NIH tntil 1967 when it became an 1ndep§ndent . N
‘bureau of the Public Health\Servmce. In Aprll 1968, another Yeorganiza- g
" tion created the Health Services and Mental ‘Health Admlnlst;atlon : . . t

(HSMHA) which abserbed “the NIMH along w1th other service and manpower .-
.training programs. On July 1, 1973, as pant of a- reorganlzatlon of the

health components of DHEW, ‘the HSMHA was abolished. while two. new -

agenc1es were created at that- tlme——the Health Services Administration.

. {HSA) and the ‘Health Resources Administration (HRA) ~-NIMH was, trans-

“ferred .on an interim basis to NIH. Following further study dnd

issuance of ‘a report on NIMH, the Depaf@ment announced®the formation®

of the Alcohol, Drug Abuse and Mental Health Admlnlstratlon (ADAMHA) , _ -
_effective September 23 1973. This new agency is comprised of NIMH - . . B;’
and the National Institute on Aicohol Ahuse and Alcoholism, both of o >

o whlch were existing Instltutes ‘as well as the National Institute on

¢

Drug Abuse which was newly establlshed as part of the reorganlzatlon.

‘The admlnlstratlvely created ADAMHA was subsequently established

leglslatlvely through enactment ‘of PL 93-282 on May 14, 1974. . R
HRA became a component of the Publlc Health Service, . equal in sta- " ‘

‘e

a

¥us, to the Eive. ot_ ¥ Hajc »-Public Health Service—NIHS" L
. ADAMHA, HSA, the Food and Drug Admlnlstratlon (FDA) , m—” e
Disease Control (CDC). . Under the HRA are the National Center for . ’
'Health Services Research (NCHSR) , the. Natlonal Center: for Health Statis-.
tics (NCHS), the Bureau. of Health Manpower and the Bureau of Health
Plannlng and Resources Development LA !

'". In recent years, the; leglslatlve authorlty for research tralnlng of

. both NIH and ADAMHA in re1atlon to the 'causes. and preventlon\o disease

_-author ty was c0nta1ned in ‘Section 303 of the”Public Health |Service Act ,.

was contained in Sectlon 301 of the Public Health Servigé:Act. This
duthority has been replaced by Section 473 of the Natlonal ‘Research
Servmce Award' Act: of 1974 ynderdwhich .research training is authorlzed
UpON certlflcatlon of need as a result of a continuing study. - . g
ith regard to cllnlcal training supported by ‘ADAMHA, - the previous ' ’

Wthh _provided for tra1n1n¢ and instruction to 1ndrv1duals and for Voo
vestlgations and studies relatlng to the care, treatment d reha~

1 ilitation of the mentally 111. ' ,

That authority has been ‘corrtinued in- the conformlng amendments sec-

] 11on of the NRSAX and perhaps mage even more explmcmt by the language .

lWhlch now reads. o . . o . . : o - -

Pees

i ‘ , A
5NIEHS ex1sted as a lels'on Qﬁ NIH beglnnlng in 1966 but was not
establlshed as an Ihstltut untll 1969. o .
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To,providevclinical training ‘and instruction and. - il e

to establish and maintain clinicak traineeships ‘(with

‘such stipends and allowances-—including ‘travel and

.subsigtence expenses and dependency allowances——for P

the tralnees as the Secretary may deem necessary). o
The authorlty for research tra1n1ng w1th1n HRA was previously pro-~
vided by Section 304 of the Public Health Service Act which authorized
such training in relation to.the development or, evaluatlon of health
-'services and resources. This authority was amended by PL 93-353,
entitled the "Health Services Research, Health Statistics, and Medical :,&_ )
Libraries Act of l974,“ enacted on July 23, l9Zﬁ’ The prov1s10ns of

- this act broadened the training author1ty in the area of health serv1ces

research and evaluatlon6 to 1nclude the NCHS and other unlts of HEW

: des1gnated by the - Secretary. °

_ Some 'séctions of the Natlonal Research Act pert1nent to th1s study

are presented below. . . . .
‘ FIND‘INGS AND DECLARATION OFfPURPOSE ST - ’
. _ A O ‘
" Sec. 102. (a) Congress finds aﬂd declares that—— :
(1) the success’ andCcontinued’ viability of the Federal blo—

‘medical and behavioral research effort depends on the availabi-
. 1lity of excellent sc1ent1sts ‘and‘a network of imstitutions of
" - excellence caphble Of produélng superior research personnel,
' {2) "direct. upport of thé training of"scientlsts for. careers
in biomedical ind behavioral research .is "an- appropr1ate and
.necessary role for the "Féderal Government, and
elements in the tralnlng programs of -the, institutes of the
National: Instltutes of Health 'and the. Alcohol Drug Abuse, and. . o
Mental Health Admlnlstratlon.
(h) I:¥ls the purpose mf this title to increase the capablllty of

Y ) graduate research -assistance, programs should be the key

“the *° institutes of the” Natlonal Institutes of Health and.the Alcohol,
,Drug Abuge, ' and Mental. Health Admlnlstratlon to carry out their - -
‘respons1biI1ty of. malnéalnlng a .superior national program of research

- into the pby51cal andumental d1seases and’ 1mpa1rments of man....

$ : e Y : 0 B
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6Sectlon 304 of the. PHS Act from which the HRA tfaining authorlty is ]
. dexived was not, amended by the Natlonal ‘Research Act (NRA) of July 12, "¢
1974. It is nof clear that HRA/training is covered by the prov1s1ons of
Title I‘Of the NRA. HRA has pd4t1c1pated in this study “under thﬁ\ oo
assumption that a clarification of the leglslatlon»would make. their ° oo
traihlng authorlty also subje t to Title I of the NRA. No approprlatlon ‘

.

for ‘HRA training has been re sted 1n the admlnlstratlon budget for f_fj' %
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i 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.

(3) Effectlve July l, 1975 Natlonal Research Service Awards may

. be made for research or research training in only those subject areas
. for Whlch, as determlned under sectlon 473, there is a need for per- -
sonnel....

STUDIES RESPECTING BIOMEDICAL AND BEHASL'[ORAL
'RESEARCH PERSONNEL

Sec.,473. (a) The Secretary shall, in accordance w1th subsectlon
(b), arrange for the conduct of a contlnulng study to—— ’
(1) establlsh (3) 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 for the
training of biomedical and. behavioral research personnel which are
conducted under this Act at or through institutes under the Natidnal
Institutes of Health and the Alcohol, Drug Abuse, and Mental Health

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

(3) 1dent1fy the kinds:of research positions avallable to and
held by individuals completlng such programsﬂ v

(4) determine, the extEnt feasible, whether the programs
referred te in clduse (B) of paragraph (2) would be adequate to
meet the needs establlshed under paragraph (1) if the programs
referred to in clause (A) of paragraph (2) were terminated; and

(5) determine what modlflcaﬁﬁons in the programs ‘referred to in
paragraph (2). are requlred to meet the needs establlshed under
paragraph (1). ,

(b) (1) The Secretary shall request the Natlonal Academy of Sc1ences
to conduct the study requlred by subsection (a) under an “arrangement
under which the actual expenses: incurred by such Academy in conducting

PN

(2) If the National Academy of Sciences is unwilling to conduct

“such study unde¥ such an arrangement, then the Secretary shall enter‘
‘into a similar arrangement.W1th other appropriate nonprofit prlvate

groups or assoc1atlons under .which such groups or assoc1atlonsaw1ll
conduct such study and prepare and suhmlt the reports thereon as (
provided in ‘subsection (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...;

\ - . .. . N . > o
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' ,almost exclusively at the predoctoral level. .

o N ADMINISTRATION ' -~
Under the tralnlng authorltles ‘discussed in the preV1ous section,
NIH and ADAMHA have’ -provided support. both for sgudents in.the health
professions interested in clinical practice and also for those inter-

ested in a research or teaching career. This distinction between

' cllnlcal practice and research 'has not always/been clearly made and 1s

a source of-qgonfusion when discussing the programs and interpreting the
data. Certain divisions of NIH, such as-the Bhreau of Health Resources.
Development (formerly" the Bureau of Health Manpower Education and now

-part of HRA), have had programs intended prlmarlly to support those

1nterested in clinical practice. Medlcal and dental students, nurses,
and other health professionals. have been supported under these programs.
However, most of the tralnlng_programspof ‘the ‘Institutes of NIH were
intended for the support of people interested in research or teachirg

careers. . These>are 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 Serv1ce

In ADAMHA, the sltuatlonlls different. Most of their training

Award Act and also of this report. - : \\\\
funds (about 80 percent) have been for clinical.training’ rather-than

-research training. - Many of the psychlatrlsts and clinical psychologlsts

supported by fellowshlps ahd tralneeshlps of ADAMHA have received
cllnlcal training.

Most of the publlshed data from NIH/ADAMHA do not show separate
totals for clinical and research tralnlng. Both are‘ generally subsumed
under the heading of Training Grants and Fellowshlps. As a consequence,
one must exercise great care in trying to [relate data published .else-=

‘where to those covered in' this report, whlch refer only to the- research

training programs of NIH/ADAMHA.
Another 1mportant distinction between NIH and ADAMHA cpncerns the -
academic level of their trainees. The NIH programs in regént years have*

" been fairly evenly divided between pre- and postdoctoral research train~

ing. On the other hand, the,ADAMHA research- tralnlng programs are

g

o, »' S .i

N v‘- ’ ‘. "Vv g - N 1‘ '

. . - s R . - :

" . L

S RN - 1> P N



. APPENDIX D

SOME DATA SOURCES AND STUDIES

— -~ - S S N

. ‘ ‘DATA SOURCES , . _
_ Both aggregate and 1nd1v1dual data -are required for a comprehen51ve
study of the national needs for biomedical and Behavioral research per~-
sonnel. For any snpply/demand analysis undertaken, -trends in under-
graduate and -graduate enrollments, baccalaureate and doctoral degrees
awarded, predoctoral and postdoctoral levels 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. (OE), the Department of Labor (DOL), and the National Research .
~ Council (NRC).- For a micro~study of career patterns, 1ong1tud1nal 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 as 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
v re01p1ents are, available from a file maintained ‘by the Association of
- American Medical Colleges (AAMC) ‘These. six data sources. are briefly
described below. o

N

5

s

. . L
~ R .

1. Compréhensive Roster of Doctoral Scientists and Engineers (NRC) - : },

. ‘Contained in this file are records on ‘all l930-72 U.s. doctorate
(Ph D. orequ1valent) recipients 'in science and engineering, 1930-72 U. S.
doctorate recipients in other fields who. were identified from the NSF
’ National Register surveys (see below) as employed in science and gngi-
neering, and recipients of 1930-72 fore1gn—earned£doctorates who were
similarly identified. This population includes approximately 272,200
| individuals—10,400 with foreign-earned doctorates afid 9,700 with
nons01ence-nonong1neer1ng doct%rates. Biographic and degreevinformation

.

<

~

lsee the bibliography (Appendix E)- for specifié‘references; IO W
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|
is available on the whole populatlon. Detailed 1972 and 1973 employment . :
data on ‘44,000 respondents to a.sample survey accurately. describe the ’
‘current employment situation for Ph.D. recipients.. -Survey data on’ *1974-75
employfment act1v1t1es should be available in Decemberfof thls year.

.
.o

QQ2; Doctorate Records Flle (NRC) ' B S
Thls file contains biographic and degree lnformatlon on 47l 000 : Y
‘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 earning the doctorate) are also lncluded in this file.

R

3. Natlonal Reglsters of Sc1ent1fic and Technlcal Personnel (NSF)

_ Employment data on 171,000 doctoral sclentlsts worklng in the .
United States have been compiled from the 1960-70 surveys under the
National Register of Scientific and Technical Pergonnel.  Inconsistent
‘coverage from year to year and from field to field -has restricted the L
‘use of this file as a -source. of longitudinal information. However, an
attempt to derive 'reliable. population statistics, using the Doctorate
Records File as a base)} is now: belng made. When this effort is, com- .
pleted and the file is combined, w1th the Comprehensive File, detailed * -
informgtion should be. avallable On the careers of Ph D. scientists from = »
©1960-75. -

.

v
»

4,' NIH Flle of Tralnees and Fellow% (NIH)

, Thls file 1ncludes blographlc and deta11ed training prograu aata on o
- 94,000 1nd1v1duals supported by NIH 1961-71 training grants and 1938 72 Coe
: fellowshlps. Tralnlng records for 1972-73 funded trainees and 1979-74 ’
funded fellows will be added- shortly. This file has been- collated with ’
the above data sources so-that training support can be considered in
' conjunctlon with. blographlc characterlstlcs and career 1nformatlon.

{

5. Institute for Scientific Informatlon (ISI) . ' o o
. g - » ¢
, Included in this flle ‘are records on l 180, GOO individuals who have
published articles in-world scientific’ llterature durlng the period
1961-72 and records on 1,841,000 individuals who have beeén cited in
this literature. These records have been,collated with some. of the
data,files above, adding a valuable outcome measure to other career . a

; pattern data. . . ; . . —
- . _ A
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6. Medical faculty'Profile (AAMC) ';‘ g *

ThlS file contains blographlc and employment data on 23,000 recip-
ients of ‘the M.D. and other professional doctorates who were members of
medlca& school faculties in 1975. Plans are.now being undertaken to
construct 1971-74 data in thlS file so that longltudlnal studies relatlng
- 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 comprehensive picture of the career patterns of bio- - ]
. medical and behav1oral research personnel, it also raises some serious -t
‘problems in. taxonomy. Differences in field classification schemes used
in the NRC,. NSF, NIH, and AAMC files make it impossible to find a cop~
“sistént definition of supply in the biomedical and behavioral fields—
espec1ally 1n ‘the clinical sciences. leferences in work—act1v1ty .
questions in the AAMC and ‘NRC surveys raise some doubt .about the compara-
bility of the numbers of M.D.'s and Ph. D.'s whoindicate that they are )
engaged in research. More detailed analyses of these data sources should !
" result in-a more consistent definition of the blomedlcal and behavxoral
research pool. - : s

While the’ coverage of the ‘Ph.D. component of supply is reasonably .
complete, M.D. researchers not associated with medlcal schools cannot ) _ _
be: satisfactorily and comprehensively identified at the present time. “«.oo . .
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 employmerit surveys will also have to be 'augmented—especially in'the
-behav1oral fields—in order to be able to report,w1th confldence market
trends in subflelds. o .

;" - o
. . . 4 . '
- : . . ~

Rellable data-on the demand for blomedlcal and behav1oral 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 furvey coverlng the behavioral fields——
and perhaps'an augmentatlon of the biomedical sample—will 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 data sources fhentioned above so that individuals supported by
these agencies can be identified in career pattern analyses. ¢ formatlon ﬁ
on support from other sources, especially'atvthe postdoctoral /level,
would also be useful, although no systematic means of collecting such
daga is apparent. . ' v o o : (/
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1. Studies by"’piaf’égs?i'oﬁar sgci’eties

" pulmonary resegrch, the ‘humber of-
of additional personnel needed to mee

: STUDIES = = - e

o - t

Professlonal soc1et1es are .a logxcal source for manpower studies.
A few examples can be cited. A 301nt committee of the-American Thoracic

" Society and the American Collegé of Cheést Phys1c1ans, for example, has

completed a study of professional manpower in the field of pulmonary

- diseases for the period 1971-72. The fl dings include data on a full-

time equivalence basis for phys1c1an fa ty and trainees engaged in
fcd vacancies, ‘and estimates
the requirements of medical
school programs. The f1nd1ngs of thak study have been compared with
data for 1974-75 obtained by an ‘ad hoc committee of the ‘American ThHor-

ac1c Soc1ety to determine supply and demand  for physicians and sc1ent1sts?

1nvolved in teaching and research related to pulmonary disease in
Departments of Medicine and ‘Pediatrics. A comprehensive data base on
surgical manpower will soon become available with publlcatlon of a.
study sponsored by the American College of Surgeons and the-American
Surglcal Assoc1atlon. Using 1945-1970 as a base period, the stndy w1ll
provide estlmates of future supply and forecasts of utlllzatloﬁ rates . |
for the various sectors “of - surgical manpower. °Other studies, more cir-
cumscribed in scope, have been undertaken in recen; years under the
aegis of the American Society ‘of. Hematology, the American Academy of
Dermatology, and- the Arthrltls Foundatlon..T

- A very rerens, study by the Amerlcan Society for Pharmacology . and
Experimental Therapeutics describes the demographlc characteristics and

- e

“the employment of pharmacologlsts and highlights the role that federal

support has played in training this maripower- v e N
A 1971 report of the Nat/ional Program for Dermatology COncludes '
that the training grant has had.a major 1nfluence on the growth of -
research pr8grams in dermatology and on the overall growth/and develop-
ment of dermatology unlts. o L : . o i

. 2 r

N, . <

2. staff Studles R .1i ° R S

Durlng the past xhree month3wseveral members of the Commlttee s

'staff have- begun quantltatlve analySes related: to supply/demand for

biomedical and behavioral research personnel, uslng publlshed data and

‘data availabie from the sources described above.9 Included among these
S prelxmlnary and exploratory analyses are a longltudlnal study of several

o A - - -y ﬂ’_ o . A '
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W increasing, 1n dontrast to: slgnlflcant decreases in the physlcaL sc1ences. :

o  gradugte enrollments continues.

] v N . .-

supply components ‘in the research pool, an evaluatlon of the, future N
demand for research personnel in academia,, 1ndustry, and the federal
government and the development of an alternative approach for estlma- .
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 _
‘analyseg are€ expected to lead t6 a bettér understanding of the factors
influencing .the need.for biomedical ahd behavioral research personnel
.and will enable the Committee to: provide more spec1f1c recommendatlons
concernlng future levels of tralnlng. .
o
3. Econometric Model
Durlng the past two months an attempt has been made under the
. present study by Richard Freeman, a Harvard economist serving as a
consultant to the Committee, to develop a "manggtlmodel" for the
blologlcal sciences.: Unlike standard" requlrement projections, market
models take into conslderation the adaptation of the science manpower
system to changlng c1rcumstances, including ch?nges in Yesearch and
“'development, stlpends, and other factors. Frgeman has:in the past con-'
structed such models for the physical sciences and engine€ring. A _
o -~ preliminary model for the biological sciences has been developed by - \’ .

Freeman and his cdworkers'“E‘Harvard from published aggregate data~on  *

’ educatlonal and career decisions ‘of 1nd1v1duals and on%demand-factors
»* -such as the cost of employment, relaMive salarles, and® the market value
' of the YWfindl product" Tentatlve:flndlngs irddicate that the markeﬁ
for blologlcal sclentlsts, unllke ‘the market for other scientists, dld
ndt collapse in the last five. years. -Relative . salarles, numbers . .
‘ employed in the *field, R and D fundlng, and private, spendlngaby drug and
. med1c1ne flrms all seem to be increasing in the blosc1ences. On the = -
supply slde; enrollments and numbers of degree recipients have been )

» - As for market conditions in the late l??O'sfearly,l980's, this prelim-
inary. analy51s suggests the’ pOSSlblllty of a significant oversgpply ot
- manpowér in the bioscience area-—particularly %f the recent growth in

af -

- " Much work remalns before the factors 1nfluenc1ng the blOS 1ence
market are fully understood. Data from the files available to \the. "'
-National Research Council (gescribed above) have not yet. been used for.

- this prellmlnary model, These data will prov1de valuable information
about the market condltlons in bioscience specia t&es and about- the

® mobility of 1nd1V1duals in these’ spec1alt1es. 'o» . o S
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4. ‘Suﬁply' Studies . 3. : — —

Durlng the past few months, .the Committee and staff’ have made a . -
. flrst attenpt to identify longitudinal trends in components of the bio-
' medlcal and behavioral research pool. . Since the new doctorate-rec1p1ents
~¢ . ————— - have been, by far, ‘the largest component of supply entries in recent
years, particular attention is being paid. to trends in enrollment and
. degree progduction. Attention is also belng given to the field mobility
R Lﬂ—~ﬂ~fof biomedical and behavioral scientists-—({i.e., the ability of these v
: ‘scientists to move both to other specialties within their broad field
- and to other science fields). Factors that enhance or inhibit moblllty
must be analyzed in det&il.. There is some indication that scient®sts - \
have—inthe-past been able to transfermto—other*f1eids-and*otﬁkr employ- ———f
. { ment Sectors in response to market demand Whether biomedical and = . ¢ . *ﬂ,r /
‘ behavioral scientists will be mobile enough to meet future demands and A
. whether extensive tralnlng will be necessary are 1mportant issues to be
investigated. The value of the postdoctoral appointment as a tool for
retraining.is a related 1ssue to be considered.

In order to .project the size of the blomedlcal and" behavioral
research pool, it is necessary, of course, to analyzé trends in the
proportlon of the supply. defined: above who are engaged in research.

The length of the research career, the subsequent employment, and other - ;
factors related to career patterns must be investigated. All of the ..
above analyses depend on the availability of reliable longltudlnal .data. -
It is hoped that data from the 1960-70 National Register -surveys,

welghted by appropriate statistics, can‘be used in conJunctlon with
'1972-75 data from the Surveys of Doctoral Sc1ent1sts and Engineers to .
"examine l5-year trends in the Ph. D. supply. ' For the M.D. supply, only
1971-75 data from the AAMC Faculty Proflle have been collected so far..

t - ~

5, Demand Studies-

Estlmatlng the future demand for blomedlcal 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 pro;]ectlons2
*leldeS the demand market into three components: academia, the non-
academic research and development sector, and - the other-employment - .
sector. Projections af the demand for biomedical a ng behavioral scien=
tists in academia can be made with some confidence“by examlnlng trends
in enrollments, faculty attrition, and enrichment (as Allan Cartter has‘
has d&gk ). Trends in the growth of R and D as a percentage of GNP

n ' 2Natlonal_Science Foun ation, Projections of Science'and Engineering
.. Doctorate.Supply and ilization, 1980 and 1985, February 1975.
. 3Allan M..Cartter, "SClentlflC Manpower for 1970-1985 " Science, = .- . |
vol. 172 April 9, 1971. o ‘ ' - o |
. * 78 « ’ |
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: recent past suggest that, such estimates are not reliable.

\

(or/of other 1nd1ces) can be used to estlmate future demand in the non-

academlc_B and D sector. However, abrupt changes in R and’D levels in the
Very llttle

ls known about the demand for biomedical and behavioral scientists 1n
“the third sector (nonacademic/non-R and D). .Studies of thé career patterns

. of individuals who have entered this sector in the past should be under—

i

)

taken to determine the requirements and capacity of the sector.

,// In a very preliminary and exploratory effort Robert Weatherall,
Dlrector of Placement at MIT and a consultant to the Committee;, has
/surveyed a few representatives of industry and professional societies
about their‘p ceptions of the future labor market for biomedical and e
bghavioral sciegtists. The: usefulness of demand surveys made in the
past is very b ¢ *open‘to—questloﬁ7 ‘however,- and‘the~eomm1ttee 1ntends
to proceechautlously in this part of its task. .

3

39, Alternative Approaches

[N
, - S

. Other approacﬁes to rthe determination of ﬁatiqnal need for bio-
medlcal and behavioral research personnel are belng investigated.. One

" such approach uses the total investment requlred to xreduce national
" expenditures for disease and dlsability in order to estlmate the need

" this study include total an

‘for biomedical and behav1oral research. The levelsof research expendl—
tures then determines the number of personnel requixed. The basic
assumptlon underlying this approach is that biomedical and behavioral °
research is the prlmary—long-term proceéss. by whlch disease and dis-
ability are reduced and that a prudent’ pollcy of investment in research

in these areas’will pay off within a given time.. "

nual rates of biomedical/b
"the average annual research cost per researcher,

* The data requlred for

ual direct. expenditures for, illness, the’
behavioral training and research expenditures, .

and the size of the

‘current manpower pool.

vexpendltures are arallable from the federal agenc1es4 v
Security Administration is now updating its 1963 estimates of the direct”

The manpower pool size can We astimated from
data in NRC and AAMC files mentioned earlier; training and research
The'Soc1al

cost ‘of certain disease categories. An assumptlon must be made about
the pay-off rate of the research investment. Alternative estlmates of
the need for biomedical and behavioral research personnel can be made
by uslng alternative assumptlons about th1s rate.’

‘ s ,

e 8 . .
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