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PREFACE

In 1974 Congress passed the National Research Service Awards Act,
which mandated the National Academy of Sciences to “"establish (A) the
Nation's overall need for biomedical and behavioral research personnel,
(B) the subject areas in which such personnel are needed and the
number of such personnel needed in each such area, and (C) the kinds
and extent of training which should be provided such personnel® (U.S.
Congress, 1974, Section 473). In response to this request a study
committee was formed in early 1975--originally under the aegis of the
Commission on Human Resources and now under the Institute of Medicine.
During the first nine years of its existence the comnmittee has concen-
trated its efforts on projecting the demand for research personnel in
the biomedical and behavioral fields and on recommending the size of
federally sponsored training programs required to meet the projected
demand. In arriving at its recommendations the committee has
considered the impact of federal training programs on the quality of
the eduational experience offered as well as on the numbers of
graduates produced. A total of seven reports have been completed--
each containing updated recommendations and findings from studies and
analyses specifically commissioned by this committee. Yet until now
no comprehensive assessment has been undertaken of the career outcomes
of NIH-supported graduate students.

Such a study is long overdue--from two perspectives. The last
study of this kind was done by another NRC committee under the
chairmanship of Paul Saltman (NRC, 1976), and examined the achieve-
ments of individuals who had received NIH predoctoral support prior to
FY1973. Since that time significant changes in the NIH predoctoral
training program have occurred, including the phasing out of the (FO1)
fellowship program and substantial reductions in trainee awards. In
addition, we regret that completion of this study is almost a year
behind schedule, primarily as the result of a change in employment
positions by the first author. This reassignment took place in the
intermediate stages of the project and prohibited him from devoting
his full energies to this important task.

Much of the credit for this study must be given to Bob Hill and
members of his committee (listed on page v), who volunteered many
hours to consideration of the analytical design and objectives,
discussions of the preliminary results, and review of this manuscript.
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Also substantively involved in the planning and execution of this
activity were members of the Committee's advisory Panel on Basic
Biomedical Sciences (1isted on page vi), chaired by Bob Barker.
Without the contributions and approval of these two groups this study
could never have been carried out. We express our appreciation to
individual members of the panel and parent Committee for their many
constructive criticisms and su%gestions, as well as for their patience
and understanding with regard to the delay in completing this project.

The project was a bit unusual in the extent to which we relied on
the cooperation and assistance of the study sponsor, the National
Institutes of Health (NIH). Much of the data used in the analyses
were compiled by the NIH or were derived from data collection
activities sponsored by the NIH. In particular, we would like to
thank Chuck Sherman, Helen Gee, and other members of the Manpower
Evaluation Advisory Committee who offered many constructive
suggestions in the preliminary phases of the study. We also thank
Ruth Kirschstein and her staff at the National Institute of General
Medical Sciences (NIGMS) for their encouragement and interest in this
undertaking. Throughout the project we have been greatly impressed by
the receptivity and interest demonstrated by staff at the NIH.

We should not overlook the contributions of those within the
Institute of Medicine and the Office of Scientific and Engineering
Personnel who worked closely with us in this effort. George Boyce and
his fellow programmers have been marvelous in completing highly
complex tables in very tight deadlines. Allen Singer and his highly
competent staff provided the administrative and technical support when
it was most needed. Howard Garrison was most helpful in assisting
with the development and analysis of the regression models presented
in the final chapter of this report. Finally, special thanks must go

to Dee Cooper, whose energy and spirit in producing this manuscript
have been remarkable.

Porter E. Coggeshall

Prudence W. Brown

iv


http://www.nap.edu/catalog.php?record_id=19375

COMMITTEE ON NATIONAL NEEDS
FOR BIOMEDICAL AND BEHAVIORAL RESEARCH PERSONNEL

Chairman:

ROBERT L. HILL, Ph.D.

Chairman, Department of Biochemistry
Duke University Medical Center

ROBERT BARKER, Ph.D.

Vice President for Research and
Advanced Studies

Cornell University

ROBERT M. BOCK, Ph.D.
Dean, Graduate School
University of Wisconsin-Madison

DAVID R. CHALLONER, M.D.
Vice President for Health Affairs
University of Florida

EUGENE H. CORDES, Ph.D.

Vice President, Dept. of Biochemistry
Merck Sharp & Dohme Research Lab.
Rahway, NJ

EMILIO Q. DADDARIO, LL.D.
Attorney-at-Law

Wilkes, Artis, Hedrick & Lane
Washington, D.C.

CHARLES D. FLAGLE, Ph.D.
Professor and Head, Division of
Operations Research

Dept. of Health Services Administration

Johns Hopkins University

ROBERT H. FURMAN, M.D.

Vice Pres., Corporate Medical Affairs
E1i Lilly & Company

Indianapolis, IN

W. LEE HANSEN, Ph.D.
Professor of Economics
University of Wisconsin-Madison

LYLE V. JONES, Ph.D.

Director, The L. L. Thurstone
Psychometric Laboratory

Univ. of North Carolina at Chapel Hill

WILLIAM N. KELLEY, M.D.

Professor and Chairman

Department of Internal Medicine
University of Michigan Medical School

CHARLOTTE KUH, Ph.D.

District Manager, Business Research
American Telephone & Telegraph Company
Basking Ridge, NJ

BRENDAN A. MAHER, Ph.D.
Professor of Psychology
Harvard University

JERRY MINER, Ph.D.
Professor of Economics
Syracuse University

GERALD T. PERKOFF, M.D.
Curators Professor

School of Medicine

University of Missouri-Columbia


http://www.nap.edu/catalog.php?record_id=19375

BASIC BIOMEDICAL SCIENCES PANEL

Chairman: ROBERT BARKER, Ph.D.
Vice President for Research
and Advanced Studies
Cornell University

S. J. COOPERSTEIN, D.D.S., Ph.D.
Professor and Head
Department of Anatomy

The Univ. of Connecticut Health Center

E. PETER GEIDUSCHEK, Ph.D.
Professor and Chairman
Department of Biology

Univ. of California at San Diego

FRANCIS J. HADDY, M.D., Ph.D.
Chairman, Department of Physiology
Uniformed Services University

of the Health Sciences

LEE V. LEAK, Ph.D.
Professor

Department of Anatomy
Howard University

vi

H. GEORGE MANDEL, Ph.D.
Professor and Chairman
Department of Pharmacology
George Washington University

PETER S. NOCE, M.D., Ph.D.

Director of Technology and Research
Bio-Science Enterprises

Van Nuys, CA

FRANK G. STANDAERT, M.D.
Chairman, Department of Pharmacology
Georgetown University

PAUL S. SYPHERD, Ph.D.
Professor and Chairman
Department of Microbiology
Univ. of California at Irvine


http://www.nap.edu/catalog.php?record_id=19375

EXECUTIVE SUMMARY

This study, conducted under the aegis of the Institute of Medicine
(IOM) Committee on National Needs for Biomedical and Behavioral
Research Personnel and in consultation with the staff of the Director
of the National Institutes of Health (NIH), examines the extent to
which NIH-supported graduate students have been successful in their
pursuit of careers in biomedical research. The early career activ-
ities and accomplishments of FY1967-81 Ph.D. recipients who had
received at least nine months of NIH predoctoral support are compared
with the records of other biomedical science graduates. For purposes
of these analyses, two comparison groups are used. Group I includes
FY1967-81 biomedical science Ph.D.s who had obtained tﬁeﬁr graduate
education in university departments/programs holding NIH traineeships
but who had not been paid NIH predoctoral stipends themselves. (Those
who had been awarded a total of 1-8 months of NIH training support are
also included in this group.) Group II comprises all other FY1967-81
biomedical science graduates who had never held NIH traineeships or
fellowships while in graduate school.

The study results indicate that former NIH predoctorals have
outperformed members of the two comparison groups, in terms of a

diverse set of career outcome measures. Among the key findings are
the following:

e By FY1981, more than two-thirds of the NIH
trainees and fellows supported prior to
FY1976 had earned doctorates, compared with
an estimated overall completion rate for
biomedical science graduate students of less
than 50 percent (Chapter 3, Table 3.1).

@ Individuals in the study group were
considerably more likely to have
subsequently received NIH postdoctoral
fellowships or traineeships than were
members of either comparison group (Chapter
4, Table 4.2).

e Former NIH predoctorals were also more
1ikely to become involved (at later stages
in their careers) in NIH-sponsored
activities (Chapter 5, Table 5.4).
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® In comparison with Groups I and II, an
appreciably larger fraction of the study
roup applied for NIH research grants
Chapter 6, Table 6.1).

e Those in the study group who applied for NIH
research grants have been more successful in
obtaining awards than have those in either
comparison group (Chapter 6, Table 6.8).

e Former NIH trainees and fellows have
authored, on the average, more articles than
have their biomedical science colleagues
(Chapter 7, Table 7.2).

@ Articles written by members of the study
group have typically received more citations
in the bioscience literature (Chapter 7,
Table 7.4).

In addition, more than three-fifths of all FY1967-81 Ph.D. recipients
awarded NIH research grants during the FY1967-82 period had received
NIH training grant or fellowship support at some point during their
graduate education (Chapter 6, Figure 6.5).

Although the observed differences among the three groups are not
necessarily large, the findings are remarkably consistent for the
numerous indices examined--leading to the overall conclusion that
former NIH predoctoral trainees and fellows have been more likely to
pursue careers in biomedical research and have been more successful in
this pursuit than their colleagues. That does not necessarily mean,
however, that these same students might not have done just as well had
NIH predoctoral support not been available to them. Since the NIH
awards have been made on the basis of criteria directly and indirectly
related to the recipients' abilities and interest in biomedical re-
search, it cannot be determined whether their superior records of
achievement may be attributed to the selection process, the training
they received, or a combination of these and other factors. Neverthe-
less, one may conclude from the study findings that graduates of the
NIH predoctoral training programs have been highly successful in
pursuing careers in biomedical research.

To probe further into the factors influencing.early career achieve-
ments, a series of multiple regression models were developed. On the
basis of this modeling effort ?described in Chapter 8), two overall
conclusions were reached. First, all three independent variables
examined--years of experience, reputation of the Ph.D. institution,
and total months of NIH predoctoral support--together explain only a
small portion of the variance associated with each of the outcome
measures examined. There are undoubtedly many other factors (such as
a biomedical scientist's abilities, research interests, postdoctoral
trainin? experience, employment history, etc.) that influence research
productivity. Secondly, NIH predoctoral support has played a small but
significant role in explaining various measures of career achievement--
even after the effects of an individual's level of experience and the
reputed quality of his or her doctoral institution have been removed.
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1. STUDY ORIGIN AND METHODOLOGY

In the late 1950s the federal government escalated its investment
in biomedical research, and for the next decade or more the national
effort in basic research on health-related problems grew at an
unprecedented pace. This rapid expansion resulted in an immediate
need for highly skilled investigators. In response to this need the
National Institutes of Health (NIH) greatly expanded its extramural
research training programs, which had been established by the National
Cancer Act of 1937. Between 1961 and 1972 these programs furnished
financial assistance, through individual fellowships and institutional
training grants, to more than ?0 ,000 graduate students who successfully
completed their Ph.D. training' in a broad spectrum of health-related
disciplines. Since 1972 the NIH predoctoral fellowship programs
(individual awards) have been phased out, and the numbers of graduate
students supported on training grants (institutional awards) have been
much reduced. Nevertheless, the NIH training programs have continued
to play an important role in graduate education in the biomedical
sciences. During the past ten years more than one out of every three
Ph.D. recipients in these fields gave received some NIH training
support while in graduate school.

In the decade of the 1960s much emphasis was placed on developing
and expanding the university departments responsible for educating
promising young investigators in the biomedical sciences. In the
years that followed there has been greater emphasis on maintaining and
improving the vitality of the university training milieu that had been
established in the earlier period. The fundamental intent of the NIH
training programs, however, has remained unchanged: (a) to ensure

T1n addition, during the 1961-72 period the NIH provided postdoc-
toral training grant and fellowship support to more than 27,000
biomedical scientists who had recently received Ph.D., M.D., or other
octoral degrees (NRC, 1976).
0f the 39,203 individuals receiving doctorates between FY1972 and
FY1981, 15,453 had been NIH trainees or fellows at some point during
their graduate training (see Table 3.2 in Chapter 3).

-1 -
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that an adequate supply of well-qualified investigators will be
available to meet national needs for biomedical research personnel and
(b) to enhance the quality of training provided to promising young
investigators. The study described herein examines the role that the
NIH training programs have played in the early career development of
talented young scientists.

This study is a part of a much larger activity undertaken by the
National Academy of Sciences (NAS).3 In response to a congressional
mandate (U.S. Congress, 1974, Section 473) a committee was formed in
1975 to assess the national needs for biomedical and behavioral
research personnel and to make specific recommendations regarding the
appropriate levels of federal involvement in research training in
these fields. Since its inception the conmittee has issued seven
reports, and studies are now underway in preparation for an eighth.
These reports have focused primarily on projection of future needs for
investigators trained in health-related disciplines and the
recommended levels of federal support required to meet these needs.
Also mentioned in the Congressional mandate is the requirement to
"identify the kinds of research positions available to and held by
individuals completing [federally supported] training® (U.S. Congress,
1974, Section 473, paragraph 3). The study presented in this report
is intended to address this particular issue--examining the extent to
which those individuals who had received predoctoral support from NIH

research training programs have been successful in pursuing careers in
biomedical research.

Earlier Studies

In 1969 a National Research Council (NRC) committee, chaired by
Or. John A. D. Cooper, issued a report (NRC, 1972) evaluating the
graduate training programs supported by the National Institute of
eneral Medical Sciences (NIGMS) during the 1958-67 period. This
report examined the impact that NIGMS training grant and fellowship
programs had had on both university departments and the graduate
students who had received stipends. Findings from the study
demonstrated that:

(1) NIGMS trainees and fellows completed their
graduate training in 1-2 years shorter time than
did other students from the same set of depart-
ments;

(2) the fraction of NIGMS-supported students who
successfully completed requirements for their
doctorates compared favorably with the completion
rates for other groups of bioscience students;

3Unti1 November 1982 the study was conducted under the aegis of the
Commission on Human Resources of the National Research Council; since
then the study has been administered by the Institute of Medicine.
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(3) NIGMS trainees and fellows were more likely than
other bioscience Ph.D. recipients to take
postdoctoral fellowships immediately after
completing their graduate training; and

(4) NIGMS-supported students published more frequently
(and their articles received more citations) than
did other graduates from the same set of
departments.

On the basis of its overall findings the study committee concluded
that the NIGMS training programs "did have measurable positive
impacts” on the graduate students as well as on the university
departments and that the programs should be expanded to meet future
requirements for young investigators in the biosciences. The
committee also recommended continued evaluation of these programs.

In 1975 another NRC committee, headed by Paul Saltman, completed a
study of the impact of NIH training programs on the career patterns of
bioscientists. The report (NRC, 1976) contains information about the
career outcomes of individuals who had received NIH research training
support prior to 1973. This study encompassed all predoctoral and
postdoctoral training programs sponsored by the ten institutes
involved in research training at that time. The study findings
pertaining to the NIH predoctoral programs are, for the most part,
consonant with results from the earlier evaluation of the NIGMS
programs. For example, NIH-supported graduate students were found to
have attained their Ph.D. degrees more frequently and in shorter
periods of time than did other bioscience students. Also, former NIH
predoctoral trainees and fellows were more likely to be employed in
university settings and to be involved in R& activities than were
other bioscientists. On the other hand, little differsnce was found
in the publication rates of NIH-supported predoctorals® and other
graduates (although the articles by the former group did receive, on
the average, a larger number of citations per article). From its
analyses the conmittee concluded:

The Ph.D. degree, and the supported period of
training, seem to take on the role of a catalyst
that produces the required impetus towards a
research career in those so inclined. In this
view, the predisposition towards research becomes
the necessary condition and the education and
training become the sufficient conditions for a
hig? ;evel of research activity (NRC, 1976,

p. 77).

4Not included in this group were individuals who subsequently
received NIH postdoctoral training grant or fellowship support.
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Since the release of the Saltman committee's report several
studies concerned with the training and utilization of NIH-supported
bioscientists have been undertaken, including those sponsored by the
Committee on National Needs for Biomedical and Behavioral Research
Personnel. In this committee's 1977 report, for example, findings
were presented from a national survey of FY1971-75 Ph.D. recipients in
the biomedical sciences who had been requested to provide information
about their research training and current employment situations.
Survey results showed that, while nearly two-thirds of those who as
?raduate students had received NIH or ADAMHAS training grant or

ellowship support pursued postdoctoral training, many of them were
forced to prolong their postdoctoral apprenticeships because of
difficulty in obtaining faculty appointments at major research
universities (Coggeshall et al, 1978). A 1981 study (Sherman et al,
1981, pp. 177-193) commissioned by this same committee compared the
research involvement of pre-1973 graduates supported under the NIGMS
Medical Scientist Training Program with graduates of three other
NIH-sponsored training programs for physician scientists. Sherman
found that NIGMS program graduates, all of whom had earned combined
M.D.-Ph.D. degrees, were most successful in terms of both their
attainment of academic tenure and the prolificacy with which they
published. In the committee's 1981 report data were presented
concerning the average length of time individuals have been principal
investigators on NIH research grants. These data indicated that
former NIH postdoctoral trainees/fellows had held NIH grants
considerably longer than other principal investigators (NRC, 198la,
pp. 34-35). Other analyses pertaining to the research careers of
biomedical scientists have been completed by staff at the NIH. None
of the work undertaken since the Saltman committee's study, however,
provides a comprehensive assessment of career outcomes (i.e.,
employment history, involvement in research, and record of publication
productivity) of graduates of NIH-supported training programs.

Methodology

The analyses presented in this report focus primarily on the early
career outcomes of FY1967-81 Ph.D. recipients who had received at
least 9 months of predoctoral training grant or fellowship support
from the NIH. (An analogous study ofg?grmer NIH postdoctoral trainees
and fellows is already underway.) The NIH predoctoral population
supported during this 15-year span includes approximately 24,000
graduates, most of whom were funded through institutional training
grants. In assessing the career development of these individuals five
general factors were considered:

SThe Alcohol, Drug Abuse, and Mental Health Administration has
supported a small number of graduate students in biomedical science
departments who were involved in training relevant to behavioral
research problems.
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El} attainment of the research doctorateb;

2) postdoctoral research training experience;

53; early career employment;

4) demonstrated interest and success in obtaining
federal support for research; and

(5) record of publication.

For each of the five factors several alternative indices have been
analyzed, with the findings presented in Chapters 3-7.

Much of the information required for the analyses has been
compiled from existing NIH and NRC data files. The population of
individuals who received NIH predoctoral support has been identified
from the NIH Roster of Trainees and Fellows (maintained by the NRC).
This file/ includes name, social security number, training institu-
tion, and other biographic data that were useful in matching individual
records in other files, as well as detailed information about each
training appointment held (e.g., type of award, sponsoring institute,
length of tenure, highest degree held and sought). Records in this
file have been_collated with records in the NIH Consolidated Grant
Applicant File8 (see Figure 1.1). The latter file has been used to
identify all individuals who have applied for NIH research grants?
during the FY1967-82 period and contains specifics about each appli-
cation. Of particular interest to this study are data on the fraction
of former NIH trainees and fellows who have applied for NIH research
grants, the fractions receiving approved and funded awards, the ratio
of the total number of awards to the number of applications, and the
“average priority score" assigned to grant applications. Comparable
data have also been obtained concerning FY1973-82 applicants for
National Sci?nce Foundation (NSF) research grants in health-related
disciplines. !0 Taken together, it is estimated that the NSF and NIH

bysed in the analysis of this factor is an expanded study population
of more than 32,000 graduate students (identified from records in the
NIH Roster of Trainees and Fellows) who had received NIH training
9rant or fellowship support during the FY1967-80 period.

At the time this study was undertaken, the file (NRC, 1974-82)
contained records for approximately 170,000 individuals who had
received NIH training grant and/or fellowship support (at either the
Bredoctoral or postdoctoral level) during the FY1938-80 period.

The collation of the trainee/fellow file with the grant applicant
file has been updated routinely by NRC staff working in cooperation
with the NIH Division of Research Grants. The latter file (NRC,
1979-83) included records for approximately 150,000 principal
investigators who applied for NIH research grants or contracts during
Bhe FY1938-82 period.

For purposes of this study only those applying for research awards
through the Research Projects (R), Research Program Projects and
Centers (P), or General Research Clinical Centers (M) programs were

cluded.

1BHissing from the NSF grant applicant record is the priority score
given to the application and an indication of whether or not the
application had been approved for funding.
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FIGURE 1.1 Data source files and collations

research awards have accounted for approximately 85 percent!! of the
federally funded grants to biomedical scientists.

As described in Figure 1.1, records from the two NIH files and the
NSF file have also been linked to individual records contained in the
NRC Doctorate Records File--matching on name, social security number,
and other biographic data. Since the NRC file contains records for
virtually all individuals who have earned Ph.D. or equivalent research
doctorates from U.S. universities (since 1920), the results of this
collation have been particularly valuable in determining whether or
not NIH predoctorals successfully completed their doctoral training.
The Doctorates Records File also contains information on the
educational background (e.g., institution and field of doctorate,
time-to-Ph.D., and sources of predoctoral support) and the employment
plans of these graduates (as reported at the time they had completed
requirements for their doctorates). This information is useful in
assessing the graduate training experiences of NIH trainees and
fellows and their plans for postdoctoral study. In addition,
appropriate comparison groups have been drawn from the population of

11gased on unpublished data (NRC, 1973-82, 1981 Survey).
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50,000 biomedical scientists included in the file who had received
their doctorates between FY1967 and FY1981. (As discussed later in
this chapter, the availability of information about the careers of
other biomedical science Ph.D. recipients who had not received
training grant or fellowship support is essential to the interpre-
tation of the study findings.) For a random sample of approximately
15 percent of the graduates, detailed information about their actual
employment situations in 1973, 1975, 1977, 1979, and 1981 is available
from the NRC Survey of Doctorate Recipients. From responses to this
survey it has been possible to determine how many of these graduates
have pursued careers in research and how many have obtained faculty
positions in major research universities.

Data have also been compiled--through a contractual agreement
between the NIH and Computer Horizons, Inc.--on the 1970-80 publication
records of a sample of FY1967, FY1972, and FY1977 biomedical science
Ph.D recipients. Included were 1,900 individuals who had responded
one or more times to the NRC Survey of Doctorate Recipients during the
1973-81 period. As mentioned above, these individuals represent
approximately 15 percent of the biomedical science Ph.D. population in
these three cohorts. Since each respondent had provided detailed
information about his or her employment situation, it was possible to
identify individual authors on the basis of name,_ jnstitutional
affiliation, and field of training or emp]oyment.] For each
individual, counts were derived on the number of articles published
during this eleven-year span and the number of citations to these
articles. Included are any published articles appearing in a set of
275 journals that cover a wide range of biomedical research
interests. These data provide an important index of the research
productivity of graduates in the three cohorts.

Analyses and Interpretation

The data resources described in the preceding pages furnish
multiple criteria by which the research involvement and early career
success of former NIH trainees and fellows may be judged. Findings
are presented in the seven chapters that follow. Chapter 2 describes
trends in the numbers of NIH predoctoral awards made during the
FY1967-80 period, with particular attention to recent changes in the
number of individual recipients and the average number of months of
predoctoral support they received. In Chapter 3 an analysis is made
of the Ph.D. completion rate for NIH trainees and fellows, the median
time required to earn their doctorates, and their institutions and
fields of graduate training. Considered in Chapter 4 is the frequency
with which the Ph.D. graduates have pursued postdoctoral research
training. Information presented in Chapter 5 describes the 1973-81
employment histories of recent Ph.D. recipients--including their
involvement in research activities and their representation on
faculties at major research institutions. Chapter 6 examines how many

127 more detailed description of the author identification process
is given in Chapter 7.
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of these individuals have applied for NIH and/or NSF research grants
and their success in obtaining grant awards. In Chapter 7 a detailed
analysis is made of the numbers of published articles authored by a
selected sample of FY1967, FY1972, and FY1977 graduates and the
numbers of citations to these articles. These publication records,
along with the information on research grant awards, constitute the
primary criteria for assessing the early career success of young
investigators. A summary of the findings presented in Chapters 2-7 is
given in Chapter 8, along with an extended analysis of some results.
Information regarding the research involvement and early career
success of former NIH predoctorals, although of some intrinsic
interest to the NIH and the IOM committee, may be more meaningful when
contrasted with information concerning other groups of biomedical
scientists. As already mentioned, two comparison groups have been
selected from the population of FY1967-81 Ph.D. recipients in
biomedical disciplines who were included in the NRC Doctorate Records
File. Group I includes biomedical science Ph.D.s who had been
graduate students in university department programs that had NIH
training grant aw15ds, but who themselves had not received a total of
at least 9 months'd of NIH training grant or fellowship support.
These individuals were identified on the basis of their doctoral insti-
tution, field, and year of graduation. Also selected in this group
are Ph.D. graduates who had received between one and eight months of
NIH support during their entire period of predoctoral training. Group
II includes other biomedical science Ph.D.s who were identified as
having been graduate students in university departments that had no
NIH predoctoral training grant funding. The distinction between the
two comparison groups is important. Individuals in Group I, while not
recipients of NIH predoctoral stipends, may have indirectly benefited
from having been in graduate programs that had NIH training grant
awards, which provided partial support for tuition, faculty salaries,
travel, and other educational expenses as well as student stipends.
Furthermore, all of the individuals in this group obtained their
graduate education in university programs that had been judged by
faculty peers to merit NIH training grant awards. Those in Group II,
on the other hand, had been in doctoral programs which at that time
did not hold NIH predoctoral training grant awards, and as many as
one-fifth of this group had been enrolled at universities which at
that time had no NIH predoctoral funding in any academic departments.
In interpreting any differences found between the comparison
groups and the former NIH predoctorals, one must keep in mind that NIH
trainees and fellows had been selected (presumably) on the basis of
criteria directly or indirectly related to their abilities and interest
in biomedical research. Consequently, former NIH predoctorals may be
expected a priori to have stronger records of career achievement.

13he requirement that an individual must have had at least 9 months
of NIH predoctoral support to have been included in the study popula-
tion is somewhat arbitrary; nevertheless, the advisory committee and
panel members agreed that to be considered a product of the NIH
training programs an individual should have received support for at
least a full academic year.
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Whether the demonstrated achievements by this group of individuals may
be attributed to the selection process, the training they received, or
a combination of these and other factors cannot be ascertained from
this analysis. This point is repeated several times throughout this
report since it is fundamental to the interpretation of the findings.
The study is designed to examine the career achievements of former NIH
predoctorals and compare their accomplishments with those of other
biomedical science graduates. To the extent that the findings reveal
that the NIH group has outperformed other graduates, one may conclude
that the NIH predoctoral training programs have been successful in
meeting one of their primary objectives. The study results, however,
provide absolutely no basis for judging whether or not this same group
of students would have done equally as well had NIH predoctoral
training grant and fellowship stipends not been available to them.

Nor do the results provide a basis for assessing the cost-effective-
ness of the NIH training programs.

Any explanation of career outcomes must, of course, take into
account the age and/or years of experience of the subjects. An
individual's record of publication, for example, is partially
dependent upon how long that individual has been involved in research;
an individual's history of applying for and obtaining federal research
funding is influenced by the span of time that he or she has been an
independent investigator. In most of the tabular material presented
in this report, the results are analyzed according to the time at
which the individual entered or completed graduate training. For
analyses pertaining to attainment of the doctorate, postdoctoral
training, and federal research grant applications, data are available
for the entire study population, and thus results are reported for
each cohort (i.e., graduation class) of individuals. For analyses
pertaining to employment histories, data are available for a sample of
approximately 15 percent of the population, and it has been necessary
(for purposes of statistical accuracy) to report results for combined
cohorts (e.g., FY1967-68 Ph.D. recipients). Also considered in the
analytical design are what are sometimes referred to as "era
effects.” During the past 15 years there have been significant
changes in the career prospects for biomedical scientists. Fewer
recent graduates have found faculty positions in major research
institutions, and more have pursued careers outside the academic
environs (IOM, 1983, p. 63). Furthermore, in recent years the
competition for NIH research funding has greatly intensified, and the
likelihood of a young investigator obtaining such funding has
diminished. In addition, during the last ten years:the typical length
of postdoctoral apprenti?sship for a bjomedical scientist has increased
from two to three years. A1l of these factors are 1likely to
affect the career patterns of young biomedical scientists and should
be kept in mind in comparing the outcomes of groups of individuals who
completed their graduate training at different points in time.

Despite these caveats this assessment, focusing on the extent to

Wcor a more detailed discussion of these changes, see IOM, 1983,
Chapter 3.
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which former NIH predoctoral trainees and fellows have been successful
in pursuing careers in biomedical research, should be of considerable
interest to the Congress, to the NIH, and to the biomedical community
as a whole. Preliminary results from the analyses were delivered to
the NIH last fall and have already been used by NIGMS staff members in
preparing a response to congressional inquiries regarding the subse-
quent employment and career success of graduates of that institute's
training programs. Such questions are likely to be asked of other NIH
training programs as well, as greater and greater constraints are
placed on federal budgets. Although limited information is available
for selected training programs (e.g., the aforementioned study of
Medical Scientist Training Program graduates), a comprehensive
examination of the career outcomes of former NIH trainees and fellows
is required to provide satisfactory answers to such questions.

Results from NRC studies by the Cooper and Saltman committees, while
useful from an historical perspective, are now well out-of-date. The
findings presented in this report provide a more accurate basis for
responding to these questions. Of particular relevance to NIH program
administrators are the detailed data presented in Appendix D
describing the career accomplishments of predoctorals sponsored by
each institute. Furthermore, in view of what many knowledgeable
observers consider to be dimininishing employment prospects in the
academic sector for biomedical scientists, there is increasing
interest on the part of faculty, postdoctorals, graduate students, and
prospective graduate students regarding alternative career
opportunities available to them. The findings from this study should
provide information useful to those facing career choices, as well as
to those responsible for making federal policy decisions. Also, the
extensive data base created for this study represents a valuable
resource to the NIH, the IOM committee, and others interested in
examining different aspects of the NIH training and research funding.
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2. NIH PREDOCTORAL TRAINING PROGRAMS, FY1967-FY1980

For purposes of this study the NIH predoctoral population includes
all individuals who as graduate students received a total of nine
months or more support from any of the following NIH training
activities': Graduate Training Program (T01), Combined Under-
graduate and Graduate Training Program (T03), Medical Scientist
Training Program (TO5 and T32), Institutional National Research
Service Award (T732), and Predoctoral Fellowship Award (FO1). Specifi-
cally excluded from the study population are those individuals
supported through the Minority Access to Research Careers Institu-
tional Grant (T34) and the Short-Term Research Training Award (T35)
since neither of these programs is primarily intended to provide
assistance to graduate students seeking Ph.D.s or equivalent research
doctorates.? During the 14-year span between FY1967 and FY1980 the
NIH made approximately 101,000 predoctoral awards (Table 2.1) to
32,000 individuals (Table 2.2). The vast majority of these awards
have been funded through the institutional training grant mechanism;
fewer than 7 percent were funded via the FO1 individual fellowship
program, which by the mid-1970s had been phased out. More than
two-thirds of the predoctoral awards were supported by the National
Institute of General Medical Sciences (NIGMS), which has had primary
responsibility for basic research training encompassing a broad
spectrum of biomedical science specialty areas. The National Institute
of Child Health and Human Development (NICHHD), the National Institute
of Allergy and Infectious Diseases (NIAID), and the National Cancer
Institute (NCI) each accounted for more than 5 percent of the FY1967-80
awards, while each of the other seven institutes contributed a somewhat
smaller share. \

Of particular relevance to this study is the appreciable decline
that has occurred in the number of predoctoral awards made annually by
the NIH. Between FY1969 and FY1980 the number of graduate students
each year holding NIH traineeships or fellowships dropped by about 50

1For a description of these activities, see NIH, 1981.

The T34 program, for the most part, supports minority students at
the undergraduate level, while the T35 program is designed to provide
stipends to medical students.

-1 -
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percent, and the number of first-time trainees and fellows declined by

even more (Figure 2.1). While some of this decrease may be attributed
to the elimination of the predoctoral fellowship program, it sheuld be
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‘FIGURE 2.1 Number of predoctoral trainees and fellows
supported by the NIH, FY1967-80. See Table 2.1.

noted that this trend has continued long after the elimination of the
FO1 program. With the exception of the FY1972-74 period, the decline
in predoctoral awards has been remarkably steady. In FY1972--the year
prior to the impoundment of funds for NIH research training--the
number of predoctorals supported was significantly higher than in
either the preceding or succeeding year. In FY1974--the year after
impoundment--the number supported was also relatively high. It has
been suggested that the additional predoctoral support provided in
these two years tended to offset the significant reductions that
occurred in FY1973.
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As illustrated in Figure 2.2, there are some striking differences

among the NIH institutes with regard to the 14-year trends in pre-
doctoral training. In addition to the emergence of new training

FY1967

g FY1980
s

A1l AIM NIGMS

NUMBER OF PREDOCTORALS SUPPORTED
8
—

c..:;_lc] II’ [hH.

NIA NIADDK NCI  NICHD NHLBI NIEHS NIAID NINCDS NIDR

FIGURE 2.2 Number of predoctoral trainees and fellows
supported by NIH institutes in FY1967 and FY1980. Note
that upper and lower scales differ by a factor of 10.
See Table 2.1.

programs within the National Institute on Aging (NIA) and the National
Eye Institute (NEI), there was also expansion in predoctoral training
funded by the National Institute of Arthritis, Diabetes, and Digestive
and Kidney Diseases (NIADDK) and by the NCI. By FY1980, in fact, the
NCI was second only to NIGMS in terms of the number of predoctorals
supported. In contrast, the numbers of graduate students receiving
stipends from the NIAID and the National Institute of Dental Research
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(NIDR) fell by more than 75 percent during this 14-year span. Pre-
doctoral training sponsored by each of the other institutes has also
waned, although not as abruptly. As may be seen in Figure 2.2, NIGMS
throu?hout this period has provided a majority of the NIH research
training support for graduate students, but its share has decreased
from 71 percent in FY1967 to 61 percent in FY1980. A principal reason
for this decline was the elimination of the predoctoral fellowship
program, which had been sponsored almost exclusively by NIGMS.

Despite the steady reduction in NIH support for predoctoral
training, the number of students involved in graduate study in the
biomedical sciences rose by more than 40 percent during the 1970-78
period (IOM, 1983, p. 175). Since 1978 graduate enroliments have
subsided, but have remained well above the level of the early 1970s.
Consequently it is not surprising to find that the fraction of
graduate students in the biomedical sciences who held NIH traineeships
or fellowships has diminished appreciably. In fall, 1975 approximately
17 percent of the population were being supported by NIH training
stipends (Figure 2.3); by 1981 this figure had dropped to 13 percent.
This loss was compensated by substantial increases in the fractions of
students paid on research grants funded by NIH and other federal
agencies. In addition to federal sources of support, biomedical
science students have relied extensively on teaching assistantships
and on self-support. It is not surprising to note, however, that with
the increasing costs of graduate education in recent years the
fraction of students relying primarily on personal sources of support
has fallen significantly.

Accompanying the decline in the number of NIH predoctoral appoint-
ments was a modest decrease in the average length of time an indi-
vidual held such appointments. As reported in Table 2.3, during the
FY1970-77 period an NIH predoctoral typically received a total of
26-30 months of support (the somewhat larger medians for FY1973 and
FY1974 are presumed to be an artifact of the impoundment of federal
funds). Since FY1978 the medians have fallen below 25 months of
fundin?--at a level comparable to that observed in the late 1960s.

The FY1980 average of less than 24 months, the lowest recorded, may be
slightly underestimated since it includes individuals who may have
received additional predoctoral support in subsequent years, for which
data were unavailable at the time of this analysis. While median
length of predoctoral support provided by NIGMS has gradually but
steadily declined during the FY1967-80 period, the medians noticeably
increased for those students who received awards from either NCI or
NHLBI. From these and other data presented in this chapter it is
apparent that there is considerable variation in the patterns of
predoctoral support provided by the different institutes. For the
interested reader, detailed data describing the career and
accomplishments of predoctorals sponsored by each institute are
presented in Appendix D. However, no systematic attempt has been made
to analyze differences among institutes. Nor has there been an
attempt to distinguish between the records of achievement of former
fellows and trainees. In the chapters that follow the analyses focus
on the outcomes of former NIH predoctorals--irrespective of the
institute from which they received support or the type of award they
received--and compare their accomplishments with those of other groups
of young biomedical scientists.
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FIGURE 2.3 Distribution of primary sources of support
for graduate students enrolled in Ph.D.-granting

biomedical science departments, 1975 and 1981. See
NSF, 1973-83.
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TABLE 2.2 humber of Individuals Receiving MIH Predoctoral Training Support for the First Time, FY1967-80

Fi Yegr of WIH Predoctoral Fumdi

Total
NiH Trafning Support{a) 1967 1968 1969 1970 1871 1972 1973 974 1975 1976 1977 1978 1979 1980 1967-80

NIGHS Predocs N 2053 1914 2066 1544 1478 1827 781 1445 1515 1073 1317 1359 1014 @848 20234
WC1 Predocs [ ] 80 9 80 & 75 149 50 137 86 229 W7 138 180 N 1822
NICHD Predocs N 285 350 339 297 277 300 122 351 237 W7 w2 1M 151 97 3359
WHLBI Predocs W 134 126 121 90 90 143 75 126 93 109 97 109 101 104 1517
NIENS Predocs M 200 44 159 133 132 90 27 9% 115 45 97 102 80 9 1619
NIAID Predocs N 239 193 226 212 223 253 89 200 106 68 & 5N 52 6 204
NIADDK Predocs N 23 26 26 24 2240 5 17 W 27 N 27 n 12 » 76
RIA Predocs | 4 S0 3» 22 2 193
MINCDS Predocs M 47 81 & 57 & 15 & 5 3» B w 27 W R 568
NIDR Predocs N 68 6 44 57 S5 M ¥ s 29 B 28 U 4 12 677
ME1 Predocs L 2 2 7 3I ¥ 7 w W v 6 15

Total Predocs N 3129 2959 3113 2481 2397 3065 1244 2506 2354 1826 2038 2145 1650 1497 2414

(a)Precocs who recefved NIH training grant or fellowship support from more than omne imstitute im a fiscal year are im-
cluded in the counts for the institute from which they received the greatest number of moaths of support t year.

SUURCE: Rational Imstitutes of Maalth, Roster of Traimees and Fellows.

-Ll—
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TABLE 2.3 Median Mumber of Months of MIH Support Received as a Predoctoral Trainee or Fellow During the

FY1967-80 Period

NIN Traimi

RIGNS Predocs, Total W
Mediam Moaths Support

WC1 Predocs, Total [ ]
Median Months Support

NICHD Predocs, Total N
Median Moaths Support

WHLBI Predocs, Total N
Median Moaths Support

NIEHS Predocs, Total W
Median Months Support

NIAID Predocs, Total N
Median Months Support

MIADUK Predocs, Total M
Median Months Support

HIA Precocs, Total ]
Median Months Support

NINCDS Predocs, Total W
Median Moaths Support

MIDR Predocs, Total N
Median Months Support

NEl Predocs, Total [ ]
Median Months Support

A1l MIH Predocs [ ]
Mediam Months Support

"7
21.8

240
13.8

m
12.8

182
24.0

22
21.5

52
29.5

2678
24.1

1881
28.5

69
25.7

249
21.2

7
18.0

128
15.5

180
24.0

30
13.5

43
19.2
74
3.0

2901
24.5

1970

1N

1972

Latest Year of NIW Predoctoral Fumding(a)
) 1967 1

1973

1974

1975

1976

1977

1978

1979

2167
3.7

a3
16.0

244
24.0

26
12.1

35
24.3

72
25.0

15
2.7
286
21.0

19
21.2

158
22.9

217
24.4

26
22.0

67
22.7

58
25.0

1698
3.7

86
27.5

N2
22.0

8l
17.6

196
22.8

243
21.3

27
12.2

54
20.5

62
37.0

1558
3.9

136
14.0
&3
24.5

246
28.2

q
1.9

56
12.0

104
12.4

1430
38.3

92
23.9

211
24.1
95
20.3
93
27.8
237
24.5

28
24.5

43
24.1
69
24.2

1607
36.3

153
24.0
24.0

146
23.6

108
22.2

29.2

84
23.5

93
30.2

1942
3.2

151
21.5
22.3

100
23.5

106
.5

134
27.1

16.0

75
24.2

58
“'z

1445
33.6

207
22.0

184
23.7

102
18.2
83
22.3

133
22.0

1349
3.6

193
23.6

101
22.0
57
26.3
45
12.7

5 16
(c) (c)

46
21.5
45
23.7
72
3.8

42
17.5
10
(<)

42
25.0

1 1 1 3 2 " 6 17 1
() (e) () (c) (c) (c) (c) (c) (c)

3284 3115 2760 2618 2300 2820
26.0 28.0 28.4 26.7 33.6 32.9 28.7 26.3

2862

2025
29.8

1335
29.1

167
28.0
21.8

85
23.6
45
17.0
57
24.0
25
22.0

47
22.0

27
21.0
16
(c)

2028
24.3

1332
26.0

184
24.0
90
23.9
25
24.5
42
23,5
26
32.0
3
18.2
[
(<)
[
(<)
21
38.7

2075
24.8

3030
24.0

522
23.9

M7
23.6
292
23.6

282
22.1

149
21.2

97
22.0

n
20.0
62
16.5

37
27.0

27
26.0

4916
23.8

(a)Some predocs s ed in the most receat

would not be reflec

intment.

in the median moaths o
(b)Individuals who recafved NIH

r.‘l

support reported here.
edoctoral training grant or fellowship s
tute are included in the counts for the institute from which they received

may have roceived additfiomal NI support since 1980 which

{c)Medians based on fewer tham 20 cases are mot reported.
SOURCE: MNatfonal Institutes of Haalth, Roster of Trainees and Fellows.

e

from more tham one fasti-
most receat predoctoral

—al-
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3. ATTAINMENT OF THE RESEARCH DOCTORATE

One of the most direct measures of the success of NIH predoctoral
training programs pertains to attainment of the research doctorate.
As discussed in the first chapter of this report, the NIH programs
have been intended, from the start, to identify the most promising
young investigators and to enhance their progress toward careers in
biomedical research. The initial step in this progression--attainment
of the Ph.D.--has generally been considered to be a prerequisite for
any young scientist who desires to become an independent investigator
in a biomedical science discipline. For a graduate student not
acquiring this credential all paths to careers in basic research are
blocked--with the (rare) exception of a student transferring to
medical school and completing M.D. and post-M.D. training. Thus, the
frequency with which former NIH predoctorals have successfully
completed requirements for their Ph.D.s may be viewed as a primary
criterion in judging the extent to which NIH research training
programs have met their goals. Earlier evaluations (mentioned in
Chapter 1) of NIH and NSF training programs relied extensively on this
measure as a preliminary indicator of career achievement.

For purposes of this analyis the determination of whether an
individual trainee or fellow earned a research doctorate was based on
a computerized collation of the NIH Trainee-Fellow File with the NRC
Doctorate Records File, both of which are described in Chapter 1.
Since most of the individual records in both data files contain full
names, social security numbers, and graduate training institutions,
there is every reason to believe that the results of this collation
are highly reliable. To verify this presumption, a sample of 100
cases was randomly selected from the population of NIH predoctoral
trainees and fellows for whom no records had been matched in the NRC
file (i.e., individuals presumed not to have successfully completed
requirements for their doctorates). For each case a thorough
investigation was made to determine whether in fact the individual had
received a Ph.D. Among the sources checked were university
commencement books, rosters of annual Ph.D. awards by U.S.
institutions (including cross-reference names), records of other NIH
training appointments, and NIH and NSF research grant applications.
From this investigation it was determined that 6 out of the 100

< 10 «
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predoctorals in the sample had earned doctoral degrees (although their
records had not been matched in the NRC file). One of the six
unmatched cases was a woman who had changed her name after receiving
NIH support but prior to earning her doctorate. One individual had
earned his Ph.D. according to the registrar's office of the university,
but was not included in the commencement program or on the roster of
graduates sent to the Doctorate Records File office. Another three
cases were not matched because of inconsistencies in the spelling of
the individuals' names in the two data files (and missing social
security numbers). The remaining case belonged to an individual with
two unlinked training records in the NIH Trainee-Fellow Master File.
One of these records was matched with the Doctorate Records File, but
the other was not since it was presumed to belong to a different
individual. On the basis of this investigation we can be reasonably
confident that the Ph.D. attainment rates reported here are
underestimated by no more than 10 percent.

Before examining results of the analysis, we should mention three
additional points. First, it is conceivable that the underestimation
of attainment rates (described above) may be partially compensated by
“false matches"--i.e., cases for which the training record has been
erroneously linked with a Ph.D. record. The likelihood of a "false
match" occuring is slight, however, since the algorithm used in the
collation required a high probability of agreement. Second, it should
be noted that, for the analyses that follow, doctoral attainment is
defined to include receipt of a Ph.D. or an equivalent research
doctorate from a U.S. university. Awards from foreign institutions or
nonaccredited domestic universjties are excluded, as are M.D. and
other professional doctorates.' Finally, and most important,
reliable estimates of Ph.D. attainment rates have been compiled only
for those individuals who had received NIH predoctoral support.
Comparable data for other graduate students are (regrettably)
lacking. This is considered to be a serious limitation since we have
available to us no unequivocal standard with which the doctoral
completion rates of NIH trainees and fellows may be directly compared.

Doctoral Attainment Data presented in Table 3.1 (in the last
section of this chapter) reveal that nearly two-thirds of the 33,805
individuals who had received NIH predoctoral support between FY1967
and FY1979 had earned Ph.D.s by FY1981. Those supported since FY1974
had significantly lower doctoral attainment rates, as should be
expected since many of them may not have had sufficient time to have
completed their training by FY1981. To compensate for_this artifact
the completion percentages of FY1975-1979 predoctorals2 have been
adjusted on the basis of the average length of time it has taken
earlier cohorts of NIH trainees and fellows to receive their
doctorates. The revised completion estimates are shown in Figure

1The combined M.D.-Ph.D degree is, however, included.
Z2In this analysis cohorts are identified according to the latest
year in which an individual received NIH predoctoral training support.
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FIGURE 3.1 Percent of NIH-sponsored predoctorals who earned or were
expected to earn Ph.D.s, FY1967-79. Percentages for FY1975-79 are
estimated (see text).

3.1. In effect, the adjusted3 percentages for FY1975-79
predoctorals represent "projections® of the proportions of trainees
expected to earn their doctorates.

From this analysis it is readily apparent that those graduate
students who had held NIH traineeships and fellowships for longer
periods of time were more likely to earn Ph.D.s than were those who
had held NIH appointments for shorter periods. As shown in Figure
3.1, approximately 85 percent of those receiving two years or more of
NIH support successfully completed their graduate training. In
contrast, the Ph.D. attainment rate for predoctorals supported for
shorter durations was only about half of this figure. While the data
presented in Table 3.1 suggest a strong, positive correlation between
length of NIH predoctoral support and attainment of the doctorate, the
interpretation of this relationship is problematic. Many graduate

3The divisors used to adjust FY1975, FY1976, FY1977, FY1978, and
FY1979 percentages were .96, .93, .86, .76, and .56, respectively.
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students not completing requirements for the Ph.D. may have left
school in the first or second year of their training and consequently
would not have been enrolled long enough to have received 24 months of
NIH funding. Conversely, the relatively high completion rates for
those holding NIH predoctoral traineeships or fellowships for at least
two years reflects, in part, the fact that these individuals must have
“survived" the rigors of the initial stages of training--i.e., course
work and preliminary laboratory experience.

It is of further interest to note that the (adjusted) Ph.D.
attainment rate for the total NIH predoctoral group has been gradually
declining in recent years. Approximately 59 percent of the FY1979
cohort are expected to earn doctoral degrees. Prior to FY1976 the
corresponding percentages are at least 7 points higher. The factors
underlying this recent trend are not fully understood, but evidence
from other sources (IOM, 1983, Appendix Tables B2 and B3) suggests
that this may very well be part of an overall decline in the fraction
of graduate students in the biomedical sciences who completed
requirements for the doctorate. Ouring the early and mid-1970s
graduate enrollments in these fields expanded at a very rapid pace,
yet comparatively little growth was observed in the number of doctoral
awards made in subsequent years.4

As already mentioned, no comparable estimates are available for
the Ph.D. completion rates of graduate students who did not receive
any NIH-sponsored training. Nevertheless, a rough approximation of
the overall doctorate attainment rate for entering graduate students
in biomedical disciplines can be derived by comparing the annual
number of Ph.D. awards with the number of first-year students egro]Ied
in doctorate-granting departments six-and-a-half years earlier.

During the 1977-81 period the ratio of these two numbers ranged
between .44 and .49--estimates well below the Ph.D. attainment rates
for NIH predoctorals. Although the first-year graduate enrollment
figures may include a small number of individuals not seeking doctoral
degrees, it seems improbable that these figures are overestimated by
more than a few percent. Furthermore, results from an earlier study
(NRC, 1976) of a 1956-65 cohort of bioscience graduate students
indicate that less than half of those who had applied for but had not
received any federal training support subsequently earned doctoral
degrees. On the basis of these two independent estimates of completion
rates, it is reasonable to conclude that NIH predoctorals have been
more successful than their colleagues in acquiring research doctorates.

Elapsed Time-to-Ph.D. Further analysis of the training records of
individuals who earned Ph.D.s during the FY1967-81 period reveals that

4Unfortunate1y no information was available in this study to
investigate what has become of those graduate students who did not
gomplete their doctoral degrees.

Data presented in Table 3.2 at the end of this chapter indicate
that the median total time from entrance into graduate school to
completion of the doctorate has been approximately 6.3 years for
recent Ph.D. recipients.
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- DY

7.0 p= [_ Group 11

6.0
5.0 | NIH Pn@ctonls)
~.
N~
o [l 1 1 [ i [ [ 1 [ [ L'l ]

1 L
67 68 69 70 71 72 73 714 715 1 77 78 79 80 81
FISCAL YEAR OF DOCTORATE

FIGURE 3.2 Median years elapsed from first enrollment in graduate
school to receipt of the doctorate, FY1967-81. See Table 3.2.

NIH trainees and fellows typically obtained their degrees in shorter
intervals of time than _did biomedical science graduates in either of
the comparison groups.6 As illustrated in Figure 3.2, however, the
magnitude of these differences has diminished in recent years. Prior
to FY1971, NIH predoctorals took an average of less than five and
one-half years to complete graduate training; other biomedical
students required approximately one year longer. By the mid-1970s the
median time-to-Ph.D. for the NIH group had increased by more than
one-half year, while there was little change in the median times for
the two comparison groups. Nevertheless, throughout the FY1967-81
period the average duration of graduate training for NIH-sponsored
students has been consistently shorter than that for their
colleagues. This finding is consonant with the results from earlier
evaluations of NIH and NIGMS training programs (see Chapter 1).

Doctoral Institution It is not at all surprising to find, of
course, that a substantial fraction of the NIH predoctoral support has
been concentrated in the leading doctoral institutions. Of the 19,362
NIH trainees and fellows who earned doctorates between FY1970 and
FY1981, almost half of them (48 percent) had received their training
at 25 universities whose biomedical faculties were considered to have

6As discussed in Chapter 1, two Ph.D. comparison groups have been
chosen: those receiving their training in departments with some NIH
training support (Group I) and those receiving their training in other
biomedical science departments (Group II).
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FIGURE 3.3 Number of FY1970-81 Ph.D. recipients who had received NIH

predoctoral training support, by category of doctoral institution.
See Table 3.3.

the most distinguished reputations’ (Table 3.3). These same 25
universities accounted for approximately 35 percent of the doctoral
awards made in the biomedical sciences during this 12-year period. Of
greater interest perhaps is the fact that, although NIH training
support was reduced appreciably during this period, the numbers of

7Reputationa1 ratings of biomedical program faculty were determined
on the basis of peer evaluations provided in the Assessment of
Research-Doctorate Programs in the United States: Blological sciences
(Jones et al., 1982). See footnote (b) in Table 3.3 for a description
of the method used in calculating institutional averages for
reputational ratings of the scholarly quality of program faculty.
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graduates from the 25 leading institutions who had received NIH
stipends declined only slightly. In fact, since FY1972 the number of
NIH predoctorals graduating each year from these institutions has
remained between 700 and 800 (Figure 3.3). Most of the reduction in
predoctoral support has been experienced in programs at other
universities. Between FY1970 and FY1981 the number of NIH trainees
and fellows receiving their doctorates from universities not among the
leading 25 fell by as much as one-third. Since the allocation of NIH
predoctoral training funds is determined on the basis of peer
evaluation, it is reassuring that programs in those institutions with
reputedly the most outstanding faculties have suffered less--in terms
of lost training positions--than have programs in other universities.
It must be remembered, nevertheless, that these data are several years
out of date and do not reflect the current (1984) situation.

According to NIGMS program administrators, in the last few years there
has been a significant cutback in the number of trainees supported in
the leading programs as well as in other places.

Doctoral Field. Throughout its history the NIH predoctoral
training programs have provided stipends to students in a broad range
of health-re?ated disciplines. This fact is reflected in the data
presented in Tables 3.4 and 3.5. Approximately half of the FY1967-81
Ph.D. recipients supported by the NIH received their graduate training
in one of six biomedical disciplines: biochemistry (including
molecular biology), microbiology, physiology, pharmacology,
biophysics, and genetics. The remainder of the NIH predoctorals
specialized in a host of other biomedical disciplines or in fields
outside the biomedical sciences. Some readers may be surprised by the
fact that nearly one-fourth of the NIH-sponsored graduates acquired
their training outside the traditional biomedical areas. Most of
these students, however, received their research training in
health-related disciplines. It is of further interest to note that
since the early 1970s the numbers of NIH trainees specializing in
fields outside the biomedical sciences has declined substantially.
Much of this decrease may be attributed to a sharp reduction in the
numbers of chemistry students supported. One partial explanation for
this reduction in chemistry is the emergence in the last decade of new
biochemistry and molecular biology programs that are autonomous from
chemistry departments.

Summary From the evidence presented in this chapter four
conclusions may be drawn:

(1) NIH supported trainees and fellows have been
more likely than other graduate students in
the biomedical sciences to obtain their
doctorates;

(2) they typically have completed their graduate
study in shorter periods of time;
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(3) a substantial fraction of the NIH
predoctorals received their training in
biomedical programs with highly
distinguished reputations; and

(4) they specialized in a wide variety of
health-related disciplines.

Although these findings indicate that the NIH predoctoral training
programs have been successful in launching the careers of many young
biomedical scientists, one must keep in mind that attainment of the
Ph.D. is but the first step toward becoming an independent
investigator. In the following chapter we consider the next step in
career development--postdoctoral training.
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TABLE 3.1 musber and Percent of FY1961-79 NIH Predoctoral Traimees or Fellows Awarded Their Doctorates by FY1981

Latest Year of MIM al Fundi
Total
rt 1968 1970

235 Months Support N B76 1032 1268 1192 1094 1054 1078 1264 1298 869 785 14 M 13248
Awarded Doctorate{a) W 961 1150 1080 986 944 967 1087 1145 753 @18 505 38 11380
£ 91.7 93.1 %0.7 $0.6 90.)1 89.6 89.7 86.7 88.2 86.7 78.7 70.7 51.9 85.9
24-35 Months Support W 595 626 668 688 580 416 531 536 417 526 464 460 528 1035
Mwarded Doctorate W 452 491 49 540 429 298 355 349 34 350 289 214 W2 4749
% 76.0 78.4 74.3 78.5 74.0 71.6 66.9 65.1 75.3 66.5 62.3 46.5 32.6 67.5
9-23 Months Support W B70 914 1018 945 @833 @825 535 757 979 BOD 645 702 735 10558
Mearded Doctorate W 433 463 547 482 393 404 257 M5 430 332 217 89 122 4614
1 49.8 50.7 53.7 51.0 47.2 49.0 48.0 45.6 43.9 41.5 33.6 26.9 V6.6 43.7
1-8 Moaths Support B 337 329 33 290 253 323 156 273 168 144 N 152 78 2964
Mwarded Doctorate B 118 123 116 109 94 122 60 9% 46 46 27 3 12 1000
g 35.0 37.4 35.2 37.6 37.2 37.8 38,5 35.2 27.4 3.9 20.6 20.4 15.4 0.7
Total MIH Supported M 2678 2901 3284 3115 2760 2618 2300 2820 2862 2339 2025 2028 2075 33805
Awarded Doctorate W 1806 2038 2309 221) 1902 1768 1639 1877 1935 1481 1150 939 687 21743
% 67.4 70.3 70.3 71.0 €8.9 67.5 71.3 66.6 67.6 63.) 56.8 46.3 133.) 64.3

(a)Since a significant mumber of those applying in the last five sti1] have been in graduate training
after FY1981, the percentages reported for recent predoctoral trarn::!mlm underest imate ;ﬂ actual percent

who will eventually complete their doctoral training.

SOURCES:
Earnsa Doctorates.

Rational Institutes of Health, Roster of Trainees and Fellows; Mational Research Cowncil, Swrvey of
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TABLE 3.2 Median Vears Elapsed from First Enroliment i Graduate School to Receipt of the Doctorate, FY1967-81 Ph.D. Recipients

Fiscal Year of Doctorate

Total

FY1967-81 Ph.D. Recipients 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1967-81

MlH Predoctoral %rt(a) B 1215 1562 1813 1841 2068 1780 1680 1613 1585 1552 1522 1418 1426 144) 1436 23952
an 5.5 54 5.4 5.4 6.1 . .

ears to Pn.D.(b) 5.6 58 6.0 6.0 6.1 6. 6.1 6.2 6.2 6.1 5.9

>35 Months Support B 586 732 @884 959 W71 918 879 872 922 %0 062 740 76 664 680 12445
Median Years to Ph.D. 55 54 54 58 686 59 59 59 60 60 6.1 62 6.3 6.2 6.2 5.9
24-35 Moaths Support N 298 423 482 427 490 420 364 326 312 287 285 333 327 3/2 W5 5491
Median Years to Ph.D. 54 53 53 54 655 56 59 63 6.2 6.1 6.0 59 6.0 6.1 6.0 8.7
9-23 Moaths Support M 330 407 447 455 507 442 437 415 351 305 375 345 383 425 39 6016
Median Years to Ph.D. 5.5 55 54 54 686 59 62 6.1 66 6.3 6.3 6.1 6.1 6.2 6.2 5.9
Other Biomedical Ph.D.s N 1297 W43 1555 1862 2016 2179 2261 2202 2285 2352 2275 2409 2515 2630 2642 93
oan Tears 0. 6.7 67 64 6.2 63 64 64 65 64 64 63 64 64 64 6.5 6.4

Group I(c) W 572 698 767 861 985 994 1091 951 941 929 899 918 973 953 92 13464
Median Years to Ph.D. 6.7 66 63 6.0 6.2 6.3 6.4 6.4 6.2 6.1 6.3 6.2 63 63 6.4 6.3
Group 11(q) M 725 745 788 W01 031 1185 1170 1251 1344 1423 1376 1491 1542 1677 1710 18459
Median Years to Ph.D. 6.6 6.7 66 65 64 66 65 66 66 65 64 65 6.5 6.5 6.6 6.5

Total All Ph.D.s Ilhou! N 2512 3005 3368 3703 4084 3959 3941 3815 3870 3904 3797 3827 3941 4071 4078 55875
an Tears to Ph.D. 6.0 59 57 58 59 61 62 63 63 62 6.2 63 63 63 63 6.1

Based oa reported number of years from first esrollment im graduate school to receipt of dectorate.

Includes biomedical science Ph.D.s who had mot received at least 9 moaths of NIH predoctoral training grant or fellowship
$ but were identified as having been graduate students im programs that had some NIH predoctoral training grant funding.
(d)Includes other biomedical science Ph.D.s who were fdentified as having been graduate studemts im programs that had mo MIM
predoctoral training gramt funding.

SOURCES: Matiomal Institutes of Health, Roster of Trainees and Fellows; Mational Research Cowncil, Survey of Earmed Doctorates.

l:immmu who received a total of less than 9 months support are included in Grouwp I.
<
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-TABLE 3.3 Parcent of FY1970-81 Ph.D. Recipieats Who Earned Their Doctorates from Universities with
Distinguished Reputations im Biomedica) Disciplimes

Fiscal Year of Doctorate

Total

FY1970-81 Ph.D. Reciplents 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1970-81
NIH Predoc rt(a) h 1841 2068 1780 1680 1613 1585 1562 1522 1418 1426 1441 1436 19362
stingu fv.(b) W 823 872 762 777 765 782 773 185 N9 7150 737 768 9313
£ 44,7 42,2 42.8 46.3 47.4 49.) 49.8 51.6 50.7 52.6 S51.1 83.5 48.1

> 35 Moaths N 959 107) 918 879 @872 922 960 862 740 716 664 680 10243
Distinguished Univ. N 450 470 446 429 458 491 534 494 423 407 382 400 5384
% 46.9 43.9 48.6 48.8 52.5 53.3 85.6 57.3 57.2 56.8 57.5 58.8 52.6

24-35 Months Support N 427 490 420 364 326 312 207 285 333 327 352 365 4288
Distinguished Univ. W 179 199 161 148 150 137 116 N9 1556 167 166 1% 1887
%2 4.9 40.6 38.3 40.7 46.0 43.9 40.4 41.8 &6.5 51,1 47.2 52.1 4.0

9-23 Noaths L] 455 507 442 437 415 351 W5 375 M5 383 425 39 4831
Distinguished Univ. N 194 203 155 200 157 154 123 172 W41 176 189 178 2042
% 42.6 40.0 35.) 45.8 37.8 43.9 40.) 45.9 40.9 46.0 44.5 45.5 42.3

Uther Biomedical Ph.D.s N 1862 2016 2179 2261 2202 2285 2352 2275 2409 2515 2630 2642 27628
Distingulshed Unlv. W 519 543 606 622 534 564 583 565 599 629 642 630 7036

£ 27.9 26.9 27.8 27.5 24.3 24.7 24.8 24.8 24.9 25.0 24.4 23.8 25.5

Group I(c) [ ] 861 985 994 1091 951 941 929 B899 918 973 953 932 11427
Distinguished Univ. N 31 355 393 477 364 37 392 390 364 439 410 424 4650

£ 36.1 3.0 39.5 43.7 38.3 39.4 42.2 43.4 39.7 45.1 43.0 45.5 4.0

Group 11(d) N 001 1031 1185 1170 1251 1344 1423 1376 1491 1542 1677 1710 16201
Distinguished Unfv. N 208 188 213 145 170 193 191 175 235 190 232 206 2346
£ 20.8 18.2 18.0 12.4 13.6 4.4 13.4 12.7 15.8 2.3 13.8 2.0 1.5

Total All Ph.D.s (above) MW 3703 4084 3959 3941 3815 3870 3904 3797 3827 3941 4071 4078 46990
stTngu v. B 1342 1415 1368 1399 1299 1346 1356 1350 1318 1379 1379 13%8 16349

£ 362 M.6 WM.6 35.5 34.0 34.8 34.7 35.6 .4 35.0 339 NI 3.8

a)individuals who received a total of less than 9 months support are included in Group I.
b)Us ing results from the 1982 Assessment of Research-Doctorate Programs, an average for each university was
computed from the mean ratings of the scholarly quality of faculty in biochemistry, cellular/molecular biol-
ogy, microbfology, and physiology programs.

according to the number of 1976-80 graduates from each program evaluated.

biomedical program averages of 3.50 or higher were considered to have distinguished reputations.
{c)Includes biomedical science Ph.D.s who had not received at least 9 months of NIH predoctoral training grast
or fellowship support but were identiffed as having been graduate students in programs that had some NIH

predoctoral training grant funding.
(d)Includes other biomedical science Ph.D.s who were fdentified as having been graduate students in programs

had no NIH predoctoral training grant funding.

In calculating university averages, mean ratings were weighted
A total of 25 unfversities with

SOURCES: Mational Institutes of Health, Roster of Trainses and Fellows; Matiomal Research Council, Survey of

Earnea Doctorates.
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TABLE 3.4 Fileld of Doctorate of FY1967-8]1 Ph.D. Recipients Mho Received NIH Predoctoral Support, by Fiscal Year of Doctorate

Field of Doctorate

Fiscal Vear of Doctorate

1967 19681969 1970 1871 1972 197

Jotal kiH Predocs(a)

Total B ical Sciences
Anatomy & Embryology
Animal Physiology
Biochem. & Molec. Biol.
Biomedical Enginsering
Blometh. & Blostat.
Biophysics
Environmental Sciences
Ganeral Blology
Genetics

lmmunology
Microbiology

Pathology

Mammacol. & Pham. Sci.

Public Health

1974

197

917 1978 1879 1980 138}

Total
1967-81

1215 1562 1813 1841 2068 1780 1680 1613 1585 1552 1522 1418
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

883 1107 1306 1309 1467

72.7

m
9.1

239
19.7

49
4.0

A

3.6

154
12.7

N
7.5

10

0.9

83
sta

143
9.2

305
19.5

16
1.0

48
3.1

101
6.5

13
.8

72.0

173
9.5

33
17.3

20
1.1

76
4.2

200
1.0
15
18
6.5

24
1.3

n.a

23
5.1

145
1.9

35
8.7

25
l.‘

21
1.1

6l
3.3

42

2.3

186

4

5.4

.’

70.9

106
5.1

163
7.9

376
18.2

32
'Os

&6
3.2

w
£ 4

224
10.8

12
“

125
6.0

1281
72.0

86
4.8

133
1.5

349
19.6

7
1.0

7
4.0

5
3

40
2.2

49
2.8

8
.‘

173
9.7

77
1.0

127
1.1

[
3

1259

1230

74.9 75.3 71.6
% 65 66

4.5

143
8.8

340
20.2
19
l.l

53
3.2

13
.a

2.7

28
L7

176
10.5

9%
5.7

4
.'

120
1.4

34
213

17
'.I

22
1.4

61
3.8

6
..

48
3.0

37
2.3

ko
2.1

185
9.6

36
2.2

116
7.2

21
1.3

(continued on next page)

4.2

131
8.3

339
21.4

23
1.5

61
3.8

15
"

46
2.9

59
3.7

k-]
2.2

150
9.5

k]
2.3

100
6.3

1226
n'o

59
3.8

347
22.4

19
1.2

33
z'l

54
3.5

n
.’

»
2.5

54
3.5

4]
2.6

150
9.7

51
3.3

12
7.2

n
o

1180
78.2

54
3.5

115
1.6

n
20.6

16
1.1

26
1.7

63
4.1

10
.'

41
2.7

9
4.5

47
3.1

141
9.3

42
2.8

nm
7.4

15
1.0

1107
78.1

59
4.2

108
7.‘

298
21.0

9
1.3

24
1.7

45
3.2

1
kA

50
3.‘

42
3.0

116
8.2

123
8.7

4
1.0

1426

144

1436

1129 1193 1196
79.2 82.8 833

45
3.2

109
’C‘

280
19.6

65
4.6

15
1.1

ki
2.8

73
5.1

116
8.1
2.0
m
8.2

1.4

52
3.6

124
8.6

325
22.6

10
.’

27
1.9

45
3.1

.‘
2.7
‘l.
3.7
1
1.8
2.5
128
8.7

19
1.3

40
2.8

106
’l‘

7
24.2

4
1.0

18
1.3

43
3.0

15
1.0

49
34
0
4.9
4.3

108
"3

%
.7

130
9.1

1.6

23952
100.0

16038
75.6

1042
4.4

1924
8.0
20.3

274
1.1

344
l.‘

878
3.7

107

.4
2.4
853
36
1.7

2347
9.8

375
1.6

1693
7.1

t’
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TAME 3.4 (comtinued)

Fi Year of tora

Total
Field of Doctorate 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1967-81
Veterinary Madicine i 2 ] 1 2 4 7 3 2 3 1 2 3 3 k)
4 o2 .l | N | 2 A .2 " | o2 S .1 o2 o2 .

loology ] 62 74 75 80 88 68 51 28 N 3 19 9 " " 6 672
3 5.1 4.7 4.1 4.3 43 38 3.0 1.7 2.0 1.9 1.2 1.3 1.2 L0 1.1 2.8

Blosciences, Other u 77 35 0 8 0 n 64 65 83 65 7 62 100 %0 1043
£ 1.4 2.2 39 4.8 3.2 39 4.2 4.0 4.1 53 43 54 58 6.9 6.3 4.4

Medical Sciences, Other N 7 "W 22 I 4 3 I AN 26 3 2% 260 35 L] 46
.6 S L2 1.9 23 L7 2.0 2.1 1.6 1.9 2.6 V.8 1.8 24 2.9 1.9

Total Other Fields W 332 455 507 532 601 499 421 398 358 326 332 31 297 248 200 5854
£ 27.3 29.1 28.0 28.9 29.1 28.0 25.1 24.7 22.4 21.0 21.8 21.9 20.8 V7.2 V6.7 244

Mathematics ] w22 M0 2 18 21 19 " 22 " 9 10 n [1 7 220
1.4 1.4 6 1.1 9 12 1 9 1.4 .9 .6 o7 .8 .4 .5 .9

Physics @ 5 10 7 12 § [ 1 7 4 9 [ ] -1 9 ] 3 3 o4
.4 N .4 .7 2 .3 4 2 N o3 .3 N 4 2 2 .4

Chamistry N 183 213 223 222 218 136 106 18 56 62 43 54 54 » 27
£ 15.1 13.6 12.3 12.1 W0.5 7.6 6.3 4.8 3.5 4.0 2.8 3.8 3.8 2.7 2.8 7.2

Earth Sciences £ 2 3 2 s 1 3 5 5 3 1 3 2 4 2 4
% .2 o2 N | .3 .2 .3 .3 o .1 2 A ) .3 .1 .2

Enginsering o 28 51 29 25 ¥ ¥ k| » 19 18 n n 7 20 2 434
£ 23 33 1.6 14 V7 20 20 2.2 V.2 1.2 20 2.2 1.2 1.4 V7 1.8

Life Sciences(b) n 44 70 73 9 100 @8 65 & L5 k1) 4 24 a2 21 26 815
4 3.6 45 4.0 4.9 48 50 3.9 29 29 24 2.7 VW7 2.9 VL5 18 3.4

Psychology n % ¥ & 69 9 n” 7 8 84 85 8 89 7 6 3 178
3 1.3 23 3.7 3.7 45 43 4.6 653 53 55 51 63 55 4.8 5.1 4.5

Social Sclences [ ] " 2 48 N 72 n 8 74 53 7 54 63 © fa 88
 § 1.6 1.4 24 1.8 3.5 4.0 4.1 50 4.7 34 5.0 3.8 4.4 a4 29 35

Other Flelds [ ] 18 28 53 66 §7 60 3% 448 4 82 3 23 26 A 607
% 1.5 1.8 2.9 3.0 2.8 34 2.3 30 2.6 34 2.9 2.7 .6 VB V7 2.5

{a Includes individuals who received a total of at least 9 moaths of WIH predoctoral trainimg r.t or fellowship support.
b)includes agricultural sciences as well as those biological science fields mot listed above in the biomedical sciences.

SOURLES: Matiomal Institutes of Health, Roster of Trainses and Fellows; Mational Research Coumcil, Survey of Earned Doctorates.
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TABLE 3.5 Fleld of Doctorate of FY1967-81 Ph.D. Recipients Who Received NIN Predoctoral Support, by Iastitute
of Predoctoral Traiming

Ingti of t toral Traint

Total

Field of Doctorate NIGMS WCI  MICHMD WiLBI AID K BIA BINCDS MIDR ME] [J[]]
Total MIH Predocs(a) N V6777 B87) 1922 788 9N 1333 181 62 413 523 51 23952
% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Total Biomedical Sclences & 13288 788 812 706 549 1279 16} 7 142 N @ 18098
2 79.2 90.5 42.2 B89.5 56.5 91.8 £9.0 11.3 34.4 62.0 84.3 75.6
- Ana & Embryol N & 0 145 8 2 1 25 1 6 48 ] 042
- - £ 47 1.1 L5 10 .2 .1 13.8 1.6 39 8.2 1.8 4.4
Animal Physiology N 1303 2 9 33 4 9 18 3 w1 a 9 1924
% 7.8 2.5 4.7 45.2 4.4 £ 9.9 4.8 11.4 4.4 172.6 8.0
Biochem. & Molec. Biol. N 4246 182 166 43 S50 63 57 3 8 & 2 4860
£ 253 209 86 55 51 45 3.5 48 1.9 7.6 39 20.3
Biomedical Enginesring N 242 [ 1 7 9 10 1 214
4 1.4 .6 A4 1.1 Lo .1 1.1
Biometh, & Blostat. N 278 48 2 2 2 [ ] [} 34
] 1.7 6.1 2 1.1 5 1.1 1.8 1.4
Biophysics 79 22 § 22 5 § 3 1 ] 3 878
g 4.7 25 3 2.8 .5 4 1.7 2 4.0 5.9 3.7
Environmental Sclemces N 10 2 1 9 M 1 107
] .1 2 1 L1 8.7 .1 .4
General Biology R 30 12 14 M 26 2 2 & 9 3 580
' z.z '.‘ s.' I.u z" ", ll' llo ‘.’ s.’ z.‘
Genatics N 0 % 1 16 7 1 13 853
2 46 17 1.6 d  Lé o . <2 2.5 36
lesunology ] 127 106 9 2 3 1’/ 8 &06
8 12.2 5 oo | .3 10.8 1.5 1.7
Microbiology N 1297 12 16 0 42 84 5 40 2 2347
2 7.7 13.9 B 1.3 43 584 28 7.6 3.9 9.8
Pathology N 258 & 5 B 1 7 1 21 375
4 1.§ 6.5 S L9 1) .5 2 4.0 1.6
Pammacol. & Pharm, Sci. B WIS 56 4 88 67 1 2 6 3 1693
£ 8.6 6.4 £ 1.2 6.9 1 L 1.5 6.5 7.1
Public Health [ ] 9 ¥ 2 16 4 24 [ 2 7 220
] 5 2.2 L1 20 47 17 33 5 1.3 .9

(cont inued on next page)
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TABLE 3.5 (comtinued)

Insti of t t toral Traiai

Total

Field of Doctorate NIGMS MCI NICHD MSiLBI NIEHS MIAID MIADDK MIA MINCDS MIDR NEI (]
Veterinary Medicine ] 7 1 4 2 M
3 i | .1 1.0 11 .1

Loology N 438 27 4 22 M @8l 2 1 [} 672
2 2.6 3.1 33 2.8 35 58 1) £ L1 2.8

Blosciences, Other N 64 7 17 7 8 ¥ R B AN 12 1043
% 38 8.0 6.1 2.2 50 2.6 17.7 8.5 6.5 23.5 4.4

Medical Sciences, Other N 207 62 6 25 5 B 5 18 " 2 446
| L2 7.1 .8 32 6.1 2.7 2.8 4.4 2.7 3.9 1.9

Total Other Fields N 3489 83 M0 83 422 1M 20 55 2n 199 8 5854
£ 20.8 9.5 57.8 10.5 43.5 8.2 11.0 88.7 65.6 38.0 15.7 244

Mathematics [ ] 187 3 1 2 24 1 2 220
S 1.1 % .1 3 2.5 .1 .5 .9

ics [} 55 19 1 5 i mn B4
Pros 1 4 2.2 .1 5 . 2.0 .4
Chamistry N 1597 40 3 N 3 [ 3 1 1 26 1727
£ 9.5 4.6 2 1.8 3.7 A4 1.7 1.6 .2 5.0 1.2

Earth Sciences [} 10 1 25 1 4 41
] .1 .1 2.6 o2 .8 2

Engineering N 29 W 1 3 109 6 1 7 4 434
] 1.4 1.1 g 3.8 1.2 33 1.6 1.7 7.8 1.8

Life Sciemces(b) N 4% ] @ 6 183 9% [ 1 4 815
. £ 28 S0 2.0 .0 1.8 69 13 2 .8 34
Psychology N 326 3 es2 7 % 2 D 8 1078
I A 3 3.9 .9 40.3 6.8 5.5 15.7 4.5

Socfal Sciences N 49 1 268 § 28 2 2 23 1 7 838
£ 2.9 .1 13.9 .6 2.9 d L1 37 2 33 ; s

Other Fields N N8 4 1 18 | H 9 3 § 221 @7 607
" 5 25 23 N2 .6 1.7 8.1 55.0 12.8 2.5

-ss-

(a)includes individuals who received a total of at least 9 moaths of MIN predoctoral training grant or
fellowship support.

(b)Includes agricultural sciences as well as those biological science fields mot listed above in the
biomedical sciences.

SOURCES: NMational Institutes of Health, Roster of Trainees and Fellows; Mational Research Council, Survey
of Earned Uoctorates.
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4. POSTDOCTORAL RESEARCH TRAINING

For young scientists intent on pursuing careers in biomedical

research the importance of postdoctoral research training experience
should not be minimized:

From the perspective of the young
investigator the postdoctoral appointment
has provided a unique opportunity to
concentrate on a particular research problem
without the burden of either the teaching
and administrative responsibilities usually
given to a faculty member or the formal
degree requirements of a graduate student.
As the competition for research positions
has intensified during the past decade, the
opportunity as a postdoctoral to establish a
strong record of research publications has
become increasingly attractive to many young
scientists interested in careers in academic
research (NRC, 1981b, p. 82).

The postdoctoral population in the biomedical sciences has expanded at
an astonishing rate in recent years--even though there has been only a
slight increase in doctoral awards. Between 1973 and 1981 the number
of biomedical scientists holding postdoctoral appointments at academic
institutions nearly doubled (IOM, 1983, p. 58). By 1981 an estimated
6,900 individuals held such appointments, and another 1,300 were
engaged in advanced research training outside the university setting
(i.e., in NIH intramural research programs, other government and
industrial laboratories, and hospitals and clinics). Furthermore,
during this eight-year span the average duration of a postdoctoral
apprenticeship increased from an estimated two years to three years,
and recently it has not been unusual for a young scientist to acquire
as many as four or more years of postdoctoral experience before taking
a permanent position (IOM, 1983, p. 60).

w 3
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The increases in both the numbers of biomedical science
postdoctorals and the length of their apprenticeships may be
principally attributed to two factors. On the one hand, the
postdoctoral expansion reflects "a continuation of a trend that
originated in the late 1950's, a trend that may be viewed by some as a
natural consequence of the advancement of scientific knowledge and
techniques” (Coggeshall et al, 1978, p. 492). As biomedical research
has taken on greater sophistication and complexity, it has become
increasingly apparent that the highly specialized skills needed as an
independent investigator cannot be fully acquired in the period a
student spends as a graduate research assistant and that advanced
research training would be greatly beneficial. On the other hand, the
postdoctoral increases observed in recent years may also be partly
attributed to a lack of career alternatives for young biomedical
scientists. During the past decade the number of faculty openings in
these fields (as well as in most other sciences) has diminished
appreciably--a consequence of the stabilization of student enroliments
and research budgets as well as the fact that relatively few faculty
members have reached retirement age. Although career opportunities
outside the academic environs have burgeoned during this same period,
this growth apparently has not been sufficient to make up for the
shortage of faculty openings. As a consequence, many of the
biomedical science graduates taking postdoctorals have prolonged their
apprenticeships because they were unable to obtain other types of
positions they desired. Findings from a 1976 survey, for example,
revealed that more than 40 percent of the postdoctorals in these
fields had extended their appointments for this reason (Coggeshall et
al, 1978, p. 490).

Plannigq Postdoctorals Whatever the factors underlying the
postdoctoral expansion, 1t is quite evident that advanced research
training has generally been considered a prerequisite for a career in
biomedical research--regardless of whether that career is to be
pursued in the university environs or in a government or industrial
laboratory. Without this advanced training and the valuable research
experience it affords, an individual's opportunities to become an
independent investigator are severely limited. Thus the postdoctoral
apprenticeship may be viewed as the second stage in the career
development of a biomedical scientist. An analysis of the
postgraduation plans of FY1967-81 Ph.D. recipients reveals that
NIH-supported predoctorals have been 25-30 percent more 1likely than
other biomedical science graduates to seek advanced research training
(Table 4.1). As illustrated in Figure 4.1, during this 14-year span
the fraction of NIH trainees and fellows planning postdoctorals has
steadily grown--as have the corresponding fractions for the two
comparison groups. By 1978, for example, nearly two-thirds of the
NIH-supported graduates expected to take advanced research training
appointments, compared with 58 and 51 percent of the biomedical
science Ph.D.s in Groups I and II, respectively.

NIH Postdoctoral Fellowships and Traineeships A more direct, but
narrowly focused, measure of postdoctoral pursuit is based on how many
graduates have actually held NIH postdoctoral fellowships or
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NIH Predoctorals

PERCENT PLAMNING POSTDOCTORALS

10 |

' 'l 'l I J

o L A - N I I i A A A
67 6 6 70 71 72 73 4 15 1% 77 W 19 80 81
FISCAL YEAR OF DOCTORATE

FIGURE 4.1 Percent of NIH predoctorals and other biomedical
science graduate students planning to take postdoctoral
appointments after receipt of their doctorates, FY1967-81.
See Table 4.1.

traineeships. The data presented in Table 4.2 indicate that over the
years NIH predoctorals have been almost twice as likely as other
biomedical science graduates to receive NIH postdoctoral training
awards. Moreover, of the 12,228 NIH postdoctorals who had earned
their Ph.D.s during the FY1967-79 period, nearly three-fifths had once
been NIH predoctorals. In recent years, however, the number
transiting from NIH predoctoral traineeships or fellowships to NIH
postdoctorals has declined--primarily as a consequence of the
reduction in the number of graduate students supported--and by FY1978
former NIH predoctorals no longer constituted a majority of the NIH
postdoctoral fellow and trainee population (Figure 4.2). It must be
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1,200 ¢~ .

A1l Bifomedical Science Ph.ﬂ.s\‘

1,000

400 Former NIH Predoctoral s/

WUMBER HOLDING WIH POSTDOCTORAL SUPPORT
T

A L I 1

0 A ] L
67 68 69 Mo n T 13 M 15 % 17 18 79

A A 1 I

FISCAL YEAR OF DOCTORATE

FIGURE 4.2 Number of NIH predoctorals and other biomedical
science Ph.D.s who subsequently received NIH postdoctoral
training grant or fellowship support, FY1967-79. See Table 4.2.

emphasized that the figures reported here do not include the many
individuals who received postdoctoral support from NIH research grants
and contracts as well as from other federal and non-federal sources,
all of which together have accounted for an estimated 60 percent of
postdoctoral funding (NRC, 1981b, p. 138). Furthermore, it is
apparent that most of the postdoctoral expansion that occurred in the
biomedical sciences during the late 1970s was financed by federal and
nonfederal research funds, and not by increases in NIH training monies.
The tendency for the NIH to provide financial assistance for an
individual scientist's training at both the predoctoral and
postdoctoral levels is mirrored in the support patterns of the
separate institutes. For example, more than 21 percent of the 616
Ph.D. recipients (FY1967-79) supported as predoctorals by the NCI
subsequently held postdoctoral fellowships or traineeships funded by
this same institute (Figure 4.3). The corresponding percentages for
NHLBI and NINCDS are even slightly greater. Also remarkable is the
finding that only about 5 percent of the NINCDS predoctorals received
advanced training support from other NIH institutes. In contrast,
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Recaived postdoctoral support from
another NIH institute

4 Received postdoctoral support from
;m:tlﬂl that provided predoctoral
ng
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A M
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NIGMS  NINCDS
INSTITUTE PROVIDING PREDOCTORAL SUPPORT

FIGURE 4.3 Percent of NIH predoctorals who subsequently held
postdoctoral fellowships or traineeships from either the same
institute that had provided predoctoral support or one of the other
NIH institutes, FY1967-79. See Table 4.3.

more than 24 percent of the NIGMS predoctorals were awarded post-
doctoral traineeships or fellowships from other institutes. This
finding is, of course, consonant with the NIGMS role in offering
predoctoral training in a broad range of basic biomedical disciplines.

Postdoctoral gggointments at Major Research Universities In
examining the relationship between predoctoral training and career
achievement, one must recognize that the features of the postdoctoral
experience--e.g., the mentor and laboratory in which the advanced
research training is acquired--also play a very important role in
determining career outcomes. This topic will be the subject of a
future report. Of further interest here is the extent to which
qualitative aspects of the predoctoral training experience influence
where the graduate pursues advanced training. For example, were Ph.D.
recipients from the leading biomedical science programs more likely
than other graduates to take postdoctoral appointments at major
research establishments? Data presented in Table 4.4 indicate that
NIH-supported predoctorals from universities with distinguished
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reputations1 in the biosciences planned_to pursue postdoctoral
training at major research institutions¢ more frequently than did
NIH-supported graduates from other universities. Biomedical science
Ph.D.s who had not received NIH stipends as graduate students were
less likely than either of these groups to follow this same route.

Summary The principal conclusion of the analyses examined in this
chapfer--fﬁat NIH-supported predoctorals have pursued postdoctoral
apprenticeships more frequently than have their biomedical science
colleagues--may be expected to affect other career outcome measures as
well. As already mentioned, those with postdoctoral experience have a
better chance of obtaining faculty appointments at major research
universities, and the postdoctoral apprenticeship affords an
exceptional opportunity to contribute to the scientific 1iterature.
These and many other measures of early career achievement are
considered in the next three chapters.

Igased on peer ratings of the scholarly quality of the faculty in
biochemistry, cellular/molecular biology, microbiology, and physiology
programs at an institution. See footnote (b) in Table 3.3.

2Included are 100 academic institutions with the largest total
expenditures for research and development activities in the biological
sciences in FY1980.
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TARLE 4.1 Parceat of FY1967-81 Ph.D. Recipients Planning to Take Postdoctoral Appointments After Graduation

Fiscal Year of Doctorate

: Total
FY1967-8) Ph.D i t 1967 1968 1969 1970 1971 1972 1973 1974 197 1977 197 1980 1981 1967-81

MIH Predoc *ﬂ(a 1215 1562 1813 1841 2068 1780 1680 1613 1585 1552 1522 1418 1426 1441 1436 23952
amning Pos! b) 535 697 910 1010 1084 977 930 0868 961 973 952 937 935 998 1002 13769
44.0 44.6 50.2 54.9 52.4 54.9 55.4 53.8 60.6 62.7 62.5 66.1 65.6 69.3 69.8 57.5

586 732 884 959 1071 918 879 872 922 960 862 740 716 G664 680 12445
297 378 519 576 625 566 557 522 G605 658 592 538 604 499 5N 7950
50.7 S51.6 58.7 60.1 58.4 61.7 63.4 59.9 65.6 68.5 68.7 72.7 70.4 75.2 75.6 63.9

il
[ ]
235 Moaths Support :
4

24-35 Months Support : 298 423 482 427 49 420 364 326 312 287 25 333 327 352 WS gg;
%
]
| ]
]

Planning Postdoc

Planning Postdoc 119 159 203 207 224 212 184 156 177 165 160 195 219 231 258
39.9 37.6 42.1 48.5 45.7 50.5 50.5 47.9 56.7 54.0 56.1 58.6 67.0 65.6 70.7 s2.1

331 407 447 4556 507 442 437 415 351 305 35 M5 3 425 M 6016
119 160 188 227 235 199 189 190 179 160 200 204 212 268 230 2960
36.0 39.3 42.1 49.9 46.4 45.0 43.2 45.8 51.0 S52.5 53.3 59.1 S55.4 63.1 s8.8 49.2

9-23 Months Support
Plamning Postdoc

Other Biomedical Ph.D.s
anning Pos

1297 1443 1555 1862 2016 2179 2261 2202 2285 2352 2275 2409 2515 2630 2642 3923
348 405 526 656 723 @841 904 867 1060 1116 1171 1299 1374 1498 1470 14258
26.8 28.1 33.8 35.2 35.9 38.6 40.0 39.4 46.4 47.4 51.5 53.9 54.6 57.0 55.6 4.7

[ ]
)
]
[ ]
Plasning Postdoc : 191 236 35 372 397 448 467 420 484 486 510 536 543 599 551 8555
]
i
]

Grouwp I(c) 572 698 767 861 985 9%4 109 951 941 929 @99 918 973 953 932 13464
33.4 33.8 4.1 43.2 40.3 45.1 42.8 44.2 514 B2.3 56.7 58.4 55.8 62.9 59.1 48.7

Group 11(d) 725 745 788 W01 1031 1185 1170 1251 1344 1423 1376 1491 1542 1677 1710 18459
Planning Postdoc 157 169 211 284 326 391 437 447 6576 630 661 763 @831 8%9 919 7703

21.7 22.7 26.8 28.4 31.6 33.2 37.4 35.7 42.9 44.3 40.0 51.2 53.9 53.6 53.7 4.7

883 1102 1436 1666 1807 1818 1834 1735 2021 2089 2123 2236 2309 2496 2472 28027

Total All m,ﬂﬁ !.':E!!I N 2512 3005 3368 3703 4084 13959 3941 3815 3870 3904 3797 3827 3941 4071 4078 55875
[ [
" 352 36.7 42.6 45.0 44.2 45.9 46.5 45.5 52,2 63.5 55.9 58,4 58.6 61.3 60.6 50.2

(a)Inaividuals who received a total of less than 9 months support are included in Group |

ml;h'nu g:mmt:s who at the tims they completed requirements for their doctorates roportu that thay intended te take post-
al appoin s,

(c)includes biomedical science Ph.D.s who had not received at least 9 months of hIH predoctoral training graat or fellowship

suﬁart but were identified as having been graduste studeats in pn:r-s that had some WIH predoctoral traini ant funding.

(d)Includes other biomedical science Ph.D.s who were identified aving been graduate studests in programs :Lt had no NIW

pradoctoral traiming grant funding.

SOURCES: Natiomal Imstitutes of Health, Roster of Trainees and Fellows; Mational Ressarch Council, Survey of Earmed Doctorates.

-l’-
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TABLE 4.2 Perceat of FY1967-79 Ph.D. Recipieats kho Received NIW Postdoctoral Fellowships or Traimeeships

kI Pradoc m!nhzbl

1215 1562 1813 1841 2068 1780 1680 1613 1585 1652 1522 1418 1426 21075
592 535 586 540
35.6 37.9 35.0 35.9 32.7 32.7 N.8 28.5 37.0 36.0 35.5 37.4 32,5 u.4

586 732 884 959 107 918 879 872 922 960 862 740 716 mao
252 318 374 400 M5 A3 M8 281 402 372 M8 33 M2 4409
43.4 423 4.8 38.7 37.4 39.6 32,2 43.6 38.8 0.4 423 138 39.7

298 423 482 427 490 420 364 326 312 207 285 333 3w 4774
88 147 124 129 133 124 99 78 w02 89 8 16 17 1432
29.5 34.8 25.7 30.2 27.1 29.5 27.2 23.9 32.7 31.0 30.2 34.8 35.8 30.0

330 407 447 455 507 442 437 415 350 305 375 M5 383 5200
93 127 137 131 129 115 @88 101 @2 98 106 101 WM 1412
28.1 3.2 30.6 28.8 25.4 26.0 20.1 24.3 23.4 32.1 28.3 29.3 2.2 27.2

>35 Moaths Predoc
Held WIN Postdoc

24-35 Months Predoc
Ha id NIN Postdoc

9-23 Months Support
hiald MIN Postdoc

MEF MERX MEF NER
]
(=]
.
o

Other ?H‘ﬁlul Pn.D.s N 1297 1443 1555 1862 2016 2179 2261 2202 2285 2352 2275 2409 2515 26651
s N 204 253 256 276 335 386 M5 333 441 479 530 561 6576 4975

% 15.7 12.5 16.5 14.8 16.6 17.7 15.3 15.1 19.3 20.4 23.3 23.3 22.9 18.7

Group I(c) N 572 698 767 &6l 985 994 1091 951 941 929 @899 918 973 11579
kald hIH Postdoc N 10 129 158 160 193 212 174 157 206 215 224 2M 228 2400

¥ 19.2 18.5 20.6 18.6 19.6 21.3 15.9 16.5 21.9 23.1 24.9 25.5 234 20.7

Group 11(d) M 725 745 788 1001 1031 1185 1170 1251 1344 1423 1376 W9 1542 15072
ba ld WIK Postdoc : 126 98 116 142 174 171 176 235 264 305 327 M8 2575

94
13.0 16.6 12.4 11.6 13.8 4.7 4.6 W.1 17.5 18.6 22.2 21.9 22.6 17.1

637 845 B89 937 1012 968 6880 793 1027 W38 W0 109 1039 12228

Total Al l‘h,l.i !l%m] N 2512 3005 3368 3703 4084 3959 3941 3815 3870 3904 3797 3827 3941 47726
[
X 25.4 28.1 26.5 25.3 24.8 24.5 22.3 20.8 26.5 26.6 28.2 28.5 26.4 25.6

i }Imivlﬂulls who received a total of less than 9 months support are included in Group 1.

b)Since individuals who received NIN postdoctoral fellowship or training graat support after 1980 are mot counted,
the pen:enl.ages reported for the most receat Ph.D. recipients may be underestimated.
(c)includes biomedical science Ph.D.s who had mot received at least 9 months of NIN toral training graat or
fellowship support but were identified as having besn graduate studests in programs that had some NIM toral
training grant funding.
(d)Includes other biomedical science Ph.D.s who were identified as having been graduate students im programs that
had no NIH predoctoral training gramt fundimg.

SOURLES: mational Institutes of Health, Roster of Trainees and Fellows; National Ressarch Council, Survey of
Earned Doctorates.

-z,-
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TABLE 4.3 musber and Percent of the FY1967-79 Ph.D. Recipients Who Received Postdoctoral Fellowships or Traineeships from Any of
the NIM Institutes

Institute of Most Recent Postdoctoral Training(a)

Other Total Ko NIN
H Traini rt{b NIGHS NC1 NICHD MHLBI MIEWS MIAID MIADDK MIA NI RE NIH NIH TON.

NIGHS Predocs N 1849 908 351 488 B4 403 560 27 563 66 120 98 5517 9444 14961
£ 124 6.1 23 33 6 2.7 37 .2 3B A N Y | 36.9 63.1

N1 Predocs [ 8 131 15 9 6 2 23 1 ] 3 3 1 267 U9 616
£ 62 21,3 24 V5 V10 5.2 37 2 B8 S5 S5 .2 43.3 56.7

NICHD Predocs ] 76 45 136 19 4 12 2 6§ 26 7 4 2 381 12n 1652
' “‘ z.’ .lz 'lz .2 l’ l.s .‘ '.‘ .‘ .z '.3 za.l ,‘.’

MiLBI Predocs 22 W 10 W3 1 4 25 10 1 4 3 238 400 638
£ 42 1.6 1.6 224 2 .6 39 .6 .2 .6 .5 37.3 62.7

NIEHS Predocs ) 7 9 6 12 M 7 5 6 1 1 98 770 868
£ 2.0 10 .7 14 39 B 6 Y B | .l 1.3 88.7

NIALD Predocs ] 61 120 8 W 3 2% 2 2 10 8 2 4 494 781 1275
X 48 94 6 1.3 2 185 1.8 2 B 6 2 3 38.7 61.3

MIADDK Predocs [ 4 7 24 1 1 1 1 47 100 47
£ 34 14 2.7 4.8 ~7 16.3 J a7 32.0 68.0

RIA Predocs [ 2 1 2 § 26 30
] 6.7 3.3 6.7 16.7 83.3

RINCDS Predocs ] 4 4 1 2 1 7 1 5 2 9 269 368
2 1.1 LIS R | 5 J 218 3 14 5 26.9 73.1

NIDR Predocs n 6 3 3 9 1 3 n 8 35 1 1 92 398 490
£ 33 6 6 18 2 .6 24 .6 7.7 .2 .2 18.8 8.2

NEl Predocs n 1 1 1 n 1 15 15 30
| 3.3 3.3 33 3.7 33 50.0 50.0

Tota) A} NIH Predocs M 2093 1228 538 705 133 700 6% 39 709 123 152 138 7253 13822 21075
£ 99 58 26 33 .6 33 33 .2 34 b 7 6 3.4 65.6

Other Biomedical Ph.D.s N 1038 860 395 643 131 450 554 S0 452 113 157 132 4975 21676 26651
£ 39 32 1.5 24 5 L7 2.0 2 L7 4 6 5 18.7 81.3

Group I(c) N 557 405 184 280 60 215 267 13 229 49 73 @8 2400 Nnr 11579
£ 48 35 1.6 24 5 1.9 23 . 20 4 6 6 20.7 79.3

Group 11(d) B 481 455 211 363 71 235 287 37 223 64 84 @ 2575 12497 15072
£ 32 3.0 14 24 5 16 L9 2 L5 4 6 4 17.1 82.9

Total A1l Ph.D.s (above) M 3131 2088 933 1348 264 1150 1252 89 1161 236 309 267 12228 35498 47726
¥ 66 44 20 28 .6 24 26 .2 24 S5 6 6 25.6 4.4

(a)Includes Ph.D. recipients who received MIH postdoctoral fellowship or training support prior to FY1981.

(b)Includes individuals who received a total of at least 9 months of NIH predoctoral traiaing graat or fellowship n“on.
{c)includes biomedical science Ph.D.s who had not received at Jeast 9 months of MIM predoctoral training grant or fellowship
support but were identified as having been graduste studeats im programs that had some NIN predoctoral training grant funding.
(d)Includes other biomedical science Ph.D.s who were identified as having been graduate students in programs that had no NIH
predoctoral training grant funding.

SOURCES: Mational Institutes of Health, Roster of Trainees and Fellows; Mational Research Council, Survey of Earmed Doctorates.

-ev-
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TABLE 4.4 Perceat of FY1970-81 Ph.D. Recipients Planning to Take Postdoctoral Appointments at Major Research
Universities

Fiscal Year of Doctorate

Total
FY1970-81 Ph.D. Recipieats 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1970-81

NIN Predoctora rt{a)
stinguls 0. Univ.(b)
Postdoc at Res. Univ.(c)

823 @72 762 777 65 82 773 788 719 750 737 768 9313
220 23 217 275 272 319 135 M8 w6 338 350 370 3582
26.7 26.6 20.5 35.4 35.6 40.8 43.3 44,3 42.6 45,0 475 48,2 38.5

1018 1196 1018 903 848 803 779 737 699 676 04 668 10049
25 243 210 259 258 319 288 289 299 265 M2 w7 e
24.9 20.3 20.6 28.7 30.4 39,7 37.0 39.2 42.8 39.2 48.6 43.0 33.0

1847 2068 1780 1680 1613 1585 1552 1522 1418 1426 1441 1436 19362
473 475 427 S 530 638 623 637 605 603 692 657 6894
25.7 23.0 24.0 31.8 32.9 40.3 40.1 41,9 42,7 42,3 48.0 45.8 35.6

Ph.D.s from Other Univ,
Postdoc at Ras. Univ.

Total
Postdoc at Res. Univ,

Other Biomedical Ph.D.s
[3 0. Univ, 519 6543 605 622 53 S64 583 565 S99 629 642 6% m36
Post. at Res. Univ. W 135 W3 WS 17 18 179 200 216 200 1854

92 a3
17.7 15.3 V7.7 21.7 26.8 25.7 29.3 32.0 29.9 32.0 33.6 1.9 26.4

1343 1473 1573 1639 1668 1721 1769 1700 1810 1886 1%88 2012 20592
181 173 196 326 358 431 464 497 S66 5% 618 6
13.5 11.7 12.5 19.9 21.5 25.0 26.2 29.1 31.3 3.6 3.1 .8 24.5

1862 2016 2179 2261 2202 2285 2352 2275 2409 2515 2630 2642 27628
273 256 303 461 501 576 635 678 745 797 @834 B840 6899
.7 12.7 13.9 20.4 22.8 26.2 27.0 29.8 30.9 31.7 3.7 3.8 25.0

'y 378Vl

Ph.D.s from Other Univ.
Postdoc at Res. Univ.

Total
Postdoc at Res. Univ.

See footnote (b) in Table 3.3,

Includes graduates who at the tims they completed requirements for their dectorates reperted that they intended
to take a postdectoral uppointment at one of 100 wniversities with the largest total expenditures for research
and development activities in the biological sciences in FY1980.

SOURCES: Matiomal Imstitutes of Health, Roster of Trafmees and Fellows; Matiemal Research Council, Survey of
Earned Doctorates.

l:ilnlu‘u individuals who received a total of at least 9 months of MIH predectoral training support.
c

-v’-
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5. EARLY CAREER EMPLOYMENT

The ultimate impact of the NIH predoctoral training programs may
be measured in terms of the subsequent accomplishments of graduates
supported by these programs. A fully comprehensive set of measures
would require an analysis of the achievements by individual scientists
during their entire careers of 30 years or more, but since this
evaluation focuses on the FY1967-81 Ph.D. cohorts, such a long-term
perspective is not feasible. In this chapter we examine the employ-
ment activities of NIH-supported predoctorals and other biomedical
science graduates who have had up to 15 years of experience since
earning their doctorates. How many of these young scientists have
been involved in research? What fraction have been hired on faculties
at major research universities? How many have worked on R & D projects
funded by NIH or other federal agencies? These are all questions
pertaining to the early career employment activities of graduates and
are addressed in this chapter; in the two chapters that follow we
examine their specific accomplishments--in terms of their success in
obtaining federal research grants and their records of publication in
biomedical science journals.

In interpreting results from an analysis of the employment of
young biomedical scientists, one must be cognizant of the alternative
career paths that may be followed. The stereotype of the doctoral
graduate acquiring a few years of postdoctoral experience and then
moving on to an appointment at a university or medical school faculty
is by no means the only option available to students aspiring to
careers in biomedical research. Although many have followed such
paths, increasing numbers have embarked on research careers outside
the academic sector. Results from a 1981 survey of biomedical
scientists who had entered postdoctoral training between five and
seven years earlier reveal that nearly one-third of these individuals
were employed in industry, government, or other nonacademic sectors
and that most were devoting a significant portion of their time to
R & D activities (IOM, 1983, p. 63). Thus, any analysis of the
research involvement of young biomedical scientists must not overlook
those working outside the university environs,

The data presented in this chapter are derived from a biennial
(1973-81) Survey of Doctorate Recipients, conducted by the National

8B
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Research Council. The survey sample! included approximately 15-20
percent of the Ph.D. population in the biomedical sciences, and these
individuals were asked to provide detailed information about their
employment situations. Of particular relevance to this analysis are
questions concerning the fraction of time they devoted to various work
activities and whether their work was sponsored by a federal agency.
For purposes of comparison the survey results are reported for seven
individual cohorts--FY1967-68 Ph.D.s through FY1980-81 Ph.D.s--and in
each of the five survey years (see Table 5.1, for example). This
analytical scheme enables us to take into account the number of years
of experience (years since Ph.D.) of a particular cohort. For
example, data pertaining to the 1975 employment situations of the
FY1967-68 cohort might be compared with data about the 1977 situations
of FY1969-70 Ph.D.s. A1l data are presented in terms of percentages
of the three populations being examined in this study: former NIH
predoctorals and the two comparison groups of biomedical science
Ph.D.s. The numbers of survey responses on which percentages are
based are given in Appendix B.

R & D Effort The survey data presented in Table 5.1 and
highTighted 1n Figure 5.1 suggest that former NIH predoctoral trainees
and fellows have, in general, been more likely to be involved in
research-related activities--basic research, applied research,
development/design, and management of R & D--than have members of

L1OR S YEARS AFTER PH.D. 108 2 YEARS AFTER PH.D,

NIH Predoctorsls 90
$ Group I
- Group I1

§§;§ L

3

Ll

10

1967-68 1969- 1971-72 1973-74 1975-76 1977-78 1979-80
PH.D. COMORT PH.D. COMORT

FIGURE 5.1 Percent of former NIH predoctorals and other biomedical
scientists devoting at least one-fourth of their time to R & D
activities, 1975-81. See Table 5.1.

TFor a description of the sampling frame and other survey details,
see NRC, 1982, Appendix B.
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either comparison group. This result is observed for most (but not
all) of the career stages encompassed in the analysis (i.e., from
one-to-two years of postgraduate experience through seven-to-eight
years). The greater involvement in research by former NIH
predoctorals, especially those with only a few years experience, is
not surprising, of course, since it has already been established (in
the previous chapter) that individuals in this group pursued
postdoctoral training more frequently than did their colleagues. It
is of interest to note, however, that the differences observed are not
large--nor are the results entirely consistent. The survey results
for FY1971-72 Ph.D.s with seven or eight years experience, for
example, indicate that proportionally more members of Group I were
devoting a significant amount of time to research than were former NIH
predoctorals. This and other inconsistencies in the survey findings
may be attributed perhaps to the subjective nature of the data, which
reflect respondents' self-reporting of time devoted to various work
activities. The distinction among activities such as teaching and
basic research may often be arbitrary, and the response may have been
influenced more by individual preferences than by the reality of the
situation. Furthermore, it should be emphasized that a large majority
of all three groups of scientists claimed to devote at least
one-fourth of their time to research-related activities--an indication
that attrition from the pool of young investigators has not been
appreciable.

Faculty Appointments Survey results also reveal that, in
comparison with their biomedical science colleagues, NIH predoctorals
more frequently have moved_on to faculty appointments at the leading
100 research universities,z generally regarded as the principal
locus for R & D activities (Table 5.1). Once again, however, the
findings are not entirely inconsistent. As shown in Figure 5.2,
FY1973-74 Ph.D.s who had received their graduate training in
departments with NIH training grants but had not held NIH training
awards themselves (Group I) have had greater representation on these
faculties than have former NIH predoctorals in this cohort. The
survey data also indicate that fewer than one-third of the biomedical
science graduates have eventually taken faculty jobs at major research
institutions. A significant number of other graduates have been
employed in nonfaculty staff positions3 at these 100 universities or
on faculties at smaller institutions. As already mentioned, many
other young investigators have been doing research outside the
academic sector in government and industrial laboratories as well as
in other loci. While these individuals undoubtedly have made
important contributions to the national research effort, they were not
eligible to have received any federal grant support? for their work.

2The selection was based on FY1980 total university expenditures for
Eesearch and development acitivities in the biological sciences.

For an analysis of the growth in the nonfaculty staff population in
Hniversities and their roles in research, see NRC, 1978.

Until January 1982 only scientists employed by universities or
other nonprofit organizations were eligible to apply for NIH research
grant support.
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FY1967-68 PH.D.S EY1973-7¢ PH.D.S
0. 0,
IH Predoctorels
E /V - :)
0| el E ] 8
E /& g %uls
& =
g af N 1 gal
g g )
2 £ Growp 11
g g
g 10 |- E 10 |-
£
0 A A I J 0 1 - L ]
3 % n ” 81 n % n ” 81
YEAR YEAR

FIGURE 5.2 Percent of FY1967-68 and FY1973-74 Ph.D. recipients
holding faculty appointments in the 100 largest research universities,
1973-81. See Table 5.2.

Federal Funding of Work With this restriction in mind we next
turn our attention to data pertaining to participation on federally
sponsored grants and contracts. Presented in Figure 5.3 are the
percentages of NIH predoctorals and other biomedical scientists whose
work was funded by NIH or one of the other federal agencies.® The
percentages reported for each Ph.D. cohort have been averaged across
the 1973-81 period. While the NIH predoctorals in every cohort were
more likely than members of either comparison group to have received
NIH support, the differences between the former NIH trainees/fellows
and Group I are generally quite small. Furthermore, in terms of total
federal support, no consistent differences are found between these two
groups, although both have had greater involvement in federally
sponsored work than has Group II. It may be noted that, for every
cohort, more than half of the NIH predoctorals and those in Group I
have been involved in federally funded activities. The percentages
are somewhat higher for the most recent graduates--apparently a
reflection of the large numbers of young scientists involved in
federally sponsored research while holding postdoctoral appointments.

SIn addition to the NIH, the National Science Foundation and the
Department of Agriculture have provided support for a substantial
amount of research carried out by biomedical scientists.


http://www.nap.edu/catalog.php?record_id=19375

- 49 -

70 _ NIH Predoctorals
l Group [

st 1R,
1973-74 1975~
PH.D. CONORT

Pt

1977-78

FIGURE 5.3 Percent of former NIH predoctorals and other biomedical
scientists whose work was funded by NIH or other federal agencies,
1973-81 averages. See Tables 5.3 and 5.4.

Summary These and other results presented earlier in this chapter
clearly demonstrate that a majority of former NIH predoctoral trainees
and fellows have pursued careers in research, although there is no
consistent evidence to indicate that they have been more likely to do
so than have other biomedical science Ph.D.s who had received their
graduate training in the same set of university departments (Group I).
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TALLE 6.1 Percent of the FV1967-80 Ph.D. Recipients
Least One-Fourth of Their Time on Ressarch and Devel

....‘123:‘.';'... 1!- i

Parcent Devoting & t /471

1975-81
1975 a7 1979 1981 warege
1967-68 Ph.D. Recipients
1) 81.6 74.6 7.8 70.9 73.8
biomedical Group I(c) 77.3 73.0 13.6 73.3 74.3
Biomedical wrouwp 11(d) 70.5 6.8 51.9 54.8 61.4
-]0 Ph.D. Recipi
a 82.0 77.3 80.7 76.4 79.2
Biomedical Growp | 78.1 70.2 n.a 78.2 74.2
Biomedical Growp 11 65.5 §2.6 §5.0 §2.0 58.9
1971-72 Ph.D. Recipients
2 79.2 73.7 73.0 70.2 74.2
Biomedical Group | 75.2 73.4 80.1 75.7 76.1
Biomedical Growp 11 §4.0 58.8 56.0 §7.8 §9.3
973-74 Ph.D. ipients
2 83.1 77.6 77.6 73.3 78.0 L]
Siomsdical Group 1 70.6 72.6 70.1 66. 70.1 wn
Biomedical Growp 11 69.7 62.3 61.2 6.1 4.2 P
1975-76 Ph.D. 1 $ L
] 81.1 78.6 82.9 80.8
Biomedical Group | 78.3 79.0 72.9 76.9
8iomedical Grouwp 11 65.5 65.8 3. 7.9
1977-78 Ph.D. Recipient
4 85.4 87.9 86.6
Biomedical Group | 83.4 83.0 83.2
Biomedical Grouwp 11 78.4 80.2 79.3
197 Ph.D. ipients
7 8s.1 85.1
Biomedical Group 1 87.8 87.56
Biomedical Group 11 78.9 78.9

mm activities include basic research, applied research, design/development,

t of ressarch and deve

lopment.
[hll.-r.l s indivicuals who received a total of at least 9 moaths of NIH predoc-
toral tuill grant or fellowship support.
Ic)lnr.lum biomedica) science Ph.D.s who had not recaived at least 9 months of
RIN predoctoral training grast or fellowship support but were ideatified as having
lnu rmn students in programs that had some NIH predoctoral trainimng graat

hn -‘m other biomedical science Ph.D.s who were fdentified as having been
gracuate students in programs that had mo NINH predoctoral training grant funding.

SUURCES: Mmatfonal Institutes ef Health, Roster of Trainees and Fellows; Natiomal

Ressarch Council, Survey of Doctorate Mecipieats.
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TABLE 5.2 Percent of the FY1967-80 Ph.D. Recipients Holdiag Facul intments in 100
Research Unfversities, 1973-8) ’ ~ ty Appo » 100 Major

Parcent on Faculty in search Univarsiti

1973-81
1973 197§ 1977 1979 1981 Average

1967-68 Ph.D. Mecipients

a ) 35.0 37.4 .2 .9 36.9 35.0
Biomedical Group I{c) 26.8 29.9 28.3 24.4 23.0 26.4
Blomedical Growp 11(d) 244 24.8 24.5 23.5 27.5 25.0

1969-70 Ph.D. Recipieats

a 25.5 30.1 33.56 3.3 30.0 30.6

Biomedical Group | 22.0 26.0 26.3 28.7 27.0 26.0

8iomsdical Group 11 19.1 20.4 20.1 18.2 19.2 19.4
1971-72 Ph.D. Recipient

a 15.5 261 28.9 24.9 29.3 24.7

Biomedical Group | 16.9 22.9 26.0 24.5 25.5 23.1

8iomedical Growp 11 13.4 16.4 21.5 20.3 24.0 18.9
1973-74 Ph.D. Recipieats

IR Predoctoral Support 12.0 2.5 2.9 25.9 2.8

Biomedical Group 1 18.3 24,6 32.2 29.4 26.2

Biomedical Group 11 1.3 5.8 21.4 22.8 1.7
1975-76 Ph.D. Recipients

a 1.5 24.1 2.7 22.8

Biomeaical Group | 1.7 2.4 24.5 19.9

Biomedical Group 11 8.1 19.2 19.5 15.5
1977-78 Ph.D. Recipients

a 12.9 27.4 20.0

Biomedical Group | 12.3 19.8 16.2

Biomedical Group 11 10.3 5.7 13.1
1979-80 Ph.D. Recipfients

ora 1.5 1.5

Biomedical Group | 13.0 13.0

Biomedical Group 11 5.6 5.6

{a)Includes the 100 academic institutions with the la t total expenditures for research
and development activities im the biological sciences in FY1980.

(b)Includes individuals who received a total of at least 9 months of MIH predoctoral trainiag
rﬂnt or fellowship support.

c)lncludes biomedical science Ph.D.s who had rot received at least 9 months of NIN predoc-
toral training grant or fellowship support but were identified as having been graduate
stuceats in programs that had some RIH predoctoral traiai ant funding.

(d)Includes other bicmedical science Ph.D.s who were identified as having been graduate
students in programs that had no NIH predoctoral training grant funding.

SOURCES: HNatfonal Institutes of Health, Roster of Traimees and Fellows; Mational Research
Council, Survey of Doctorate Recipients.

-ls—


http://www.nap.edu/catalog.php?record_id=19375

TABLE 5.3 Percent of the FY1967-80 Ph.D. Recipieats Who Reported that Thay Were Morkisg on

Federally Spomsored Activities, 1973-81

Percent Working on Federally Spoasored Activities
1973-81
1973 1975 1977 1979 1981 Average

1967 Recipients

a a) 56.8 §7.9 54.1 47.1 49.1 63.0

Bomedical Group 1(b) §5.7 §2.3 52.8 54.7 §0.2 §4.1

Biomedical Group 11(c) §1.7 §1.7 51.3 35.8 32.7 4.6
1969-70 Ph.D. Recipients

8 §9.8 60.9 §7.2 60.9 53.9 §8.5

Biomedical Group | 58.4 57.0 51.6 52.6 49.5 §3.8

Biomedical Group 11 48.0 47.9 44.3 35.3 A 40.8
1971-72 Ph.D. Recipients

N 63.8 56.9 §5.7 53.6 54.1 56.7

Biomedical Group | 62.9 56.8 58.5 61.5 47.8 52.5

Biomedical Growp 11 §3.6 49.1 48.8 43.9 5.8 47.3
1973-74 Pa.D. iplants

63.1 §2.0 52.0 47.6 §3.6

Biomedical Group 1 59.8 60.1 55.7 42.0 54.0

Blomedical Grouwp 11 50.5 48.0 45.6 48.0 48.1
1975-76 Ph.D. Recipients

a 66.0 62.0 63.3 63.7

Biomedical Group 1 58.5 46.8 49.7 51.3

Biomedical Growp 11 §3.6 52.3 46.0 §0.7
1977-78 Ph.D. Recipieats

a 70.9 60.6 §5.8

Biomedical Growp 1 62.2 56.6 §9.3

Biomedical Group 11 60.9 49.5 §5.0
1979-80 Ph.D. Recipients

a 61.3 61.3

Biomedical Group 1 65.9 65.9

Bicmedical Group 11 60.4 60.4

{a)IncTudes Tadlviduals who received a total of at Veast U months of NIN predoctoral training

rhant or fellowship support

)includes biomedical science Ph.D.s who had mot received at least 9 months of RIH predoctoral
training grant or fellowship support but were identified as having been graduate stwdests in

programs that had some NIW
c)includes other biomedica

edoctoral training grant fumdi
science Ph.D.s who were identi
A programs that had po AIN predoctoral trainimg graat fundimg.

nel as having been graduato students

SOURCES: Katiomal Institutes of Moalth, Roster of Trainees and Fellows; Matiomnal Research

Council, Survey of Doctorate Recipients.
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TABLE 5.4 Percent of the FY1967-80 Ph.D. Reciptents kho Reported that They Mere Working on
WiH-Spomsored Activities, 1973-81

Percent Morking on RIN-Sponsored Activities

1973-81
1973 1975 _1977 1979 1981 Average
1967-68 Ph.D. Recipients
ora a) 38.1 40.5 38.2 3.0 34.3 37.0
Siomedical Group 1(b) 3.9 334 3.1 3.6 28.6 3.2
Blomedical Group 1l(c) 23.2 27.5 25.8 17.0 16.6 22.0
1969-70 Ph.D. Recipients
a 3.6 39.4 37.7 35.1 35.4 37.2
Siomedical Group [ 36.6 35.§ 29.4 33.8 24.0 3.9
Blomedical Grouwp 11 29.0 2.3 23.6 15.5 10.9 21.0
1971-72 Ph.D. Recipients
ora 45.9 37.4 3.6 3.0 33.) 3.3
Biomedical Group 1 37.5 4.6 35.9 40.2 29.3 35.5
Biomedical Group 11 .1 25.0 26.8 18.8 21.3 24.8
1973-74 Ph.D. Recipt
a 46.2 39.4 36.1 29.4 37.7
Biomedical Group 1 40.7 38.8 29.8 23.0 32.8
Blomedical Group 11 27.9 24.2 16.5 19.6 22.2
1975-76 Ph.D. Racipients
ora 50.6 47.3 45.0 47.6
Biomedical Group 1 42.4 32.4 30.0 3.6
Biomedical Group II 3.8 28.0 21.3 21.9
1977-78 Ph.D. ipient
ora 56.0 4.7 50.4
Bicmedical Group | 39.3 38.9 39.1
Biomedical Group 11 38.0 30.8 3.3
1979-80 Ph.D. Recipfients
ora 46.0 46.0
Biomedical Growp | 45.7 45.7
Biomedical Group 11 40.9 40.9

(a)Includes individuals who received a total of at least 9 months of MIH predoctoral training

rant or fellowship support.

?h) Includes biomedical science Ph.D.s who had not received at least 9 months of NIH predoctoral
training ?;ant or fellowship support but were ideatified as having been graduate students in

programs

at had some NIH predoctoral training grant funding.

c)Includes other biomedaical science Ph.D.s who were fdentified as having been graduate students

n programs that had no NIH predoctoral training grant funding.

SOURCES: MNatfonal Institutes of Health, Roster of Trainees and Fellows; Mational Research

Council, Survey of Doctorate Recipients.
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6. ACQUISITION OF NIH AND NSF RESEARCH GRANT AWARDS

In the preceding chapter we explored the extent to which former
NIH predoctorals and other biomedical science graduates were
subsequently involved in research-related activities. Among the
indicators examined was the fraction of Ph.D.s who received some
federal funding for their work--including principal investigators as
well as individuals who played various supporting roles in the
research effort. In this chapter we consider a more selective set of
indices of career achievement: the application and acquisition of NIH
and NSF research grant awards. These awards have been made on the
basis of peer judgments of the scientific merit of the research
proposal and the demonstrated competence of the principal investigator.
Consequently the research grant award constitutes a criterion measure
of an individual's success as an independent investigator--and one
that has been frequently used in previous studies of this kind.

Nevertheless, several caveats must be kept in mind in interpreting
this measure. As mentioned in the last chapter, until very recently
only scientists at universities and other nonprofit organizatons have
been eligible to apply for NIH research grants, and the same
restriction has applied to NSF grants as well. Thus the numbers of
investigators employed by pharmaceutical firms and other industrial
laboratories, as well as the numbers working for federal and state
government research groups, are not reflected in this measure of
career achievement, even though many of these individuals have made
important contributions to biomedical research. Moreover, at most
academic institutions postdoctorals and other nonfaculty staff members
have not been permitted to apply as principal investigators on
research grants, and many new faculty members, burdened with heavy
teaching loads, have been reluctant to seek their own research
grants. For this reason the grant application records of young
scientists are typically quite sparse. Finally, although the NIH and,
to an lesser extent, the NSF have provided the bulk of support for
biomedical research in this country, a signficant fraction of
investigators in this field have received support from other federal
agencies such as the U.S. Department of Agriculture, the Environmental
Protection Agency, the Department of Defense, and the Department of
Energy, as well as from various private foundations. It is

- 5§ -
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estimated! that the NIH funds the work of approximately 50 percent

of the biomedical scientists involved in research each year, with the
NSF supporting another 7 percent. As many as 30 percent are sponsored
by nonfederal sources.

The first eight tables and three figures presented in this chapter
deal only with NIH grants. Included are the following types of grants:
Research Ponects (R-awards) and Program Projects and Centers (M- and
P-awards) . In this analysis four separate but interrelated
criteria are considered:

(1) applications for NIH research grants;

{2; approved funding of grant proposals;

3) funded awards of NIH research grants; and

(4) average priority scores assigned by peer review groups.

An individual's application for a research grant, while not a true
measure of career achievement per se, does indicate that the individual
has been actively pursuing a career in biomedical research. The fact
that the application has been approved for funding signifies that, in
the eyes of peers, the grant proposal was of sufficiently high quality
and that the principal investigator merited federal support. The
receipt of a funded award provides stronger indication of the high
quality of the research proposal and the competence of the scientist
applying for the grant. The priority score assigned to each grant
application represents its relative standing, in the judgment of a
review panel, to other applications received that year in a particular
area of research. Only approved applications are assigned priority
scores, and only those with the best (lowest) scores are funded.

NIH Research Grant Applications and Awards As illustrated in
Figure 6.1, former NIH predoctorals have been more likely than members
of either comparison group (a) to have applied for a NIH research
grant at some point during FY1967-82 period and (b) to have been
awarded a grant. While the findings consistently favor the NIH
trainees in every cohort, the differences are much larger
for the earlier graduates, who of course have had more time and thus
greater opportunity to apply for grants. For individuals in the 1970
cohort, for example, former NIH trainees and fellows were 34 percent
more likely than those in Group I to have submitted a grant
application and 39 percent more likely to have obtained an award.
Moreover, individuals who had acquired their graduate education in
NIH-supported departments but had not themselves received training
grant or fellowship stipends from the NIH (Group I) were considerably
more likely than other biomedical science Ph.D.s (Group II) to apply
for or obtain NIH research grants. As expected, a somewhat smaller
fraction of those who had earned their doctorates since the mid-1970s
have applied for grants, and while the differences among the three
groups are not large, they nevertheless favor former NIH

1Based on data derived from NRC, 1973-82, 1981 Survey.
2For a detailed list of these awards, see IOM, 1984, Appendix A.
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FIGURE 6.1 Percent of former NIH predoctorals and other
biomedical scientists who have applied for NIH research
grants and percent awarded grants during the FY1967-82 period.
See Tables 6.1 and 6.3.
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predoctorals. Furthemmore, it is of some interest to note that those
individuals who had received three years or more of NIH predoctoral
stipends have applied for and have been awarded NIH research grants

more frequently than have other trainees and fellows who had received
less support.

Approval and Award Rates The finding that a larger fraction of
former rainees and tellows subsequently acquired NIH research
grant awards may be partly attributed to the fact that these
individuals have demonstrated greater interest in applying for grants
than have other biomedical sciences graduates. Other findings,
however, reveal that former NIH predoctorals have also had a higher
probabil;ty of success on each of their grant applications. Two
measures® of “success rates" are presented in Figure 6.2: (1) the
percent of total NIH research grant applications that were approved
for funding; and (2) the percent of applications that were actually
funded. It should be pointed out that less than half of all approved

8
1

r NIH Predoctorals

Group 1
b4 f—ﬁmup I

v

PERCENT
& 8 8 & & &8 3 B8

BERELL . G
o e of Pl

1969-70 1971-72 1973-74
FISCAL YEAR OF PH.D. OF APPLICANT

FIGURE 6.2 Percent of NIH research grant applications
that were approved for funding and percent that were
actually funded during the FY1967-82 period. See
Tables 6.7 and 6.8.

3pata for an alternative measure of success rates--the percent of

licants who had one or more research proposals funded--are given in
%E%Ie b.6. The findings are congruent with those i1lustrated in
Figure 6.2.
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research proposals were in fact funded and that this fraction has
declined in recent years as a result of tighter federal funding
policies. With respect to both criteria, the former NIH predoctorals
have been more successful than their biomedical science colleagues in
their attempts to obtain research funding. As many as 83 percent of
the proposals submitted by the NIH group were approved for funding and
39 percent were actually awarded. The corresponding percentages for
comparison Group I are approximately 77 percent and 33 percent, and
for Group II, 73 percent and 29 percent. These differences among the
three groups, while not large, are consistent for each Ph.D.
cohort--with the sole exception of the FY1977-78 Ph.D.s in Group II
who managed to obtain slightly higher "approval rates" than their
Group I colleagues.

Priority Scores Further evidence of former NIH trainees' and
fellows' superior applications for NIH research grants is illustrated
by the fact that their proposals, on the average, received better
(lower) priority scores than did proposals tendered by members of
either Group I or Group II. Figure 6.3 presents the mean priority
score for all grant applications submitted during the FY1967-82 period
by individuals in each Ph.D. cohort. The scores assigned to grant
proposals may range from 1.00 to 5.00, with the lowest values given to
the proposals judged to be of highest quality. Priority scores were
determined by independent review groups (study sections), made up of
peers who were responsible for rating proposals submitted that year in
a particular area of research. For purposes of Rhis analysis, the
scores have been averaged across study sections,” and the scale of
priority ratings has been adjusted to include disapproved applications
by assigning each a score of 5.00. As shown in Figure 6.3, the
research proposals by former NIH predoctorals have been given
®adjusted" priority scores averaging between 2.60 and 3.10, with the
most recent graduates' proposals receiving somewhat lower mean
ratings. The average priority scores obtained by biomedical science
Ph.D.s in Group II have been typically .40 to .50 points higher than
the scores of NIH predoctorals, while the mean ratings received by
those in Group I have consistently fallen between these two sets.
Although the significance of the magnitude of these differences is
difficult to interpret, the results indicate that former NIH trainees
and fellows have generally submitted stronger research proposals than
those prepared by their colleagues.

NSF/NIH Research Support An analysis of FY1973-82 applications
for NSF research grants” reveals that former NIH predoctorals have

4another analysis was carried out using standardized priority scores
to take into account variations in the subjective judgments of
different study sections. The results, not reported here, were
gntire1y congruent with those presented in Table 6.5 and Figure 6.3.

In this analysis both the principal investigator and any co-
investigators named in the grant application have been treated as
independent applicants.


http://www.nap.edu/catalog.php?record_id=19375

- 60 =

NIH Predoctorals ~

3.0

Lo
-
L]

¥<Group II

HEAN PRIORITY SCORE

L=
.
o~
L

3.6

4.0 L i i 1 1 L 1

L 1 L 1 ']
&7 68 6 7 N 72 73 M4 75 % 7Mm B N
FISCAL YEAR OF PH.D. OF APPLICANT

FIGURE 6.3 Mean adjusted priority scores for NIH research grant
applications received during the FY1967-82 period. Priority
scores range from 1.0 to 5.0, with the lowest scores given to
proposals of highest quality; disapproved grant applications have
been arbitrarily assigned a score of 5.0. See Table 6.5.

also been more likely than other biomedical science Ph.D.s to have
applied for and to have obtained a grant from the NSF. Although the
NSF has supported many fewer biomedical investigators than has the
NIH, the number funded by the NSF is by no means insignificant. In
the case of the FY1967-71 Ph.D. cohort, for example, as many as 21
percent of former NIH trainees and fellows have applied for NSF grants
and 9 percent received at least one award during this 10-year period.
As illustrated in Figure 6.4, these percentages are appreciably higher
than those for either comparison group. The corresponding percentages
for the more recent cohorts are, of course, much lower, but consis-
tently favor the NIH trainees. In contrast with these results is the
finding that the grant success rate--i.e., the fraction of NSF
research proposals that were funded--was higher for proposals
submitted py members of Group I than by former NIH predoctoral
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FIGURE 6.4 Percent of former NIH predoctorals
and other biomedical science Ph.D.s applying for
an NSF research grant during the FY1973-82
period and percent receiving an award. See
Table 6.9.

trainees and fellows (Table 6.11). One possible explanation for this
finding is that more individuals in the latter group received
simultaneous awards from the NIH and the NSF for essentially the same
research proposal and decided to accept the NIH grant since it
provided a more generous institutional allowance and other benefits.
However, no evidence is available to confirm this hypothesis.

Summa Although former NIH predoctorals constituted only 43
percent of the population covered in this analysis, they have received
a majority of the research grant awards funded by both the NSF and the
NIH (Figure 6.5). Of the 6,355 awards made by the NSF during the
FY1973-82 period to individuals included in this analysis, 54 percent
were acquired by investigators who had received predoctoral stipends
from the NIH. Of the 14,871 awards made by the NIH during the
FY1967-82 period to the same population, as many as 61 percent went to
former NIH predoctorals. These and other findings presented in this
chapter clearly demonstrate this group's superior achievements, in
terms of both seeking and obtaining federal research grants. Whether
their success may be attributed to the innate potential of those
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N = 6,355 AWARDS N = 14,871 ANARDS

NIH Predoctorals NIH Predoctorals

FY1973-82

FIGURE 6.5 Proportion of NSF and NIH research grants awarded to NIH
predoctorals and other FY1967-81 Ph.D. recipients in the biomedical
sciences. See Tables 6.8 and 6.11.

selected to receive predoctoral stipends or to the graduate training
they received cannot be determined from this analysis. Nevertheless,
it 1s apparent that the NIH investment in predoctoral training has
been fruitful.
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TASLE 6.1 Perceat of the FY1967-8] Ph.D. Recipients Who Applied for NIN Research Gramts During the FY1967-82 Period

Fiscal Year of Doctorgty

Total
FY1967-81 Ph.D. Recipients 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1960 1981 1967-81

hlH Predoc %r‘lll) N 1215 1562 1813 1841 2068 1700 1680 1613 1585 1552 1522 1418 WM26 1441 1436 23952
P or ent(b) M 499 659 747 743 768 622 581 555 548 488 4M W6 205 110 29 7294

1 411 42,2 41.2 40.4 37.1 34.9 M6 M4 6 N4 285 .6 WA 76 20 30.5

>35 Moaths Predoc M 586 732 884 959 1071 918 G679 &72 922 960 862 740 76 664 &0 12445
Mpplica for NIN Gramt B ~ 276 346 429 428 443 370 332 328 353 323 259 163 95 @2 9 419

£ 47.1 473 485 M4.6 414 40.3 37.8 37.6 3.3 3.6 W0 220 13.3 63 13 3.7

€4-35 Moaths Predoc N 298 423 482 427 4% 420 364 326 312 287 285 333 327 352 M5 549
Appliod for RIH Graat B 113 174 174 161 164 126 115 103 9 @80 & N 66 3B W 1560

% 372.9 410 36.1 37.7 33.5 29.8 3.6 3.6 3.1 27.9 29.8 1.0 7.0 9.4 2.7 28.4

$-23 Months B 33] 407 447 455 BO7 442 437 415 351 W6 IS M5 W3 425 M 6016
Applicd for Bl Gramt B 110 139 W4 154 161 127 134 124 98 B85 90 73 84 33 W 1538

$ 332 34.2 32.2 33.8 3.8 28.7 30.7 29.9 27.9 27.9 4.0 21.2 W.1 8.2 2.6 25.6

Other Biomedical Ph.D.s N 1297 1443 1555 1862 2016 2179 2261 2202 2285 2352 2275 2409 2515 2630 2642 31923
P or ant N 406 417 432 469 532 558 555 523 545 499 453 383 299 154 102 6327

£ 313 28.9 27.8 25.2 26.4 25.6 24.5 23.8 23.9 2.2 19.9 15.9 11.9 5.9 1.9 19.8

Group I(c) N 572 698 767 861 985 994 1091 951 941 929 899 918 973 953 932 13464
Mpplied for RIH Gramt N 207 217 246 269 283 29 296 234 229 222 211 157 133 N 6\ ni2

% 3.2 3.1 32.1 0.1 28.7 29.8 27.1 24.6 4.3 23.9 235 V7.0 13.7 7.5 5.5 23.1

Group 11(a) M 725 745 788 101 W31 1185 1170 1251 1344 1423 1376 1491 1542 W77 170 18459
Applied for RIM Grant W 199 200 186 210 249 262 259 289 316 277 242 226 166 83 I s

$ 27.4 26.8 23.6 21.0 24.2 22,1 22.) 23.1 23.6 V9.5 12.6 15.2 0.8 4.9 3.0 17.4

Total All Pu.D.s (a N 2512 3005 3368 3703 4084 3959 3941 3815 3870 3904 3797 3827 394) 4071 4078 §5875
P or aat N 905 W76 1179 1212 1300 1180 1136 1078 1093 987 887 689 504 264 13) 13621

% 36.0 35.8 35.0 32.7 3.8 29.8 2u.8 28.3 28.2 26.3 23.4 18.0 12.8 6.5 3.2 4.4

Includes all individuals who submitted one or more applicatioms for NIN research grants during the FY1967-82 period.
Includes biomedical science Ph.D.s who had not received at least 9 months of NIN predoctoral tralnlnz grant or fellowship
but were identifiod as having been graduate studeats im programs that had some NIN predoctoral rcinlmrmt funding.
(d)Includes other biomedica) science Ph.D.s who were identified as having beem graduate students in programs had mo NIH
predoctoral training grant funding.

SOURCES: Mational Institutes of Health, Roster of Trainees and Fellows and Consolidated Grant Applicant File; Mational Research
Council, Survey of Earned Doctorates.

i;{lﬂliviﬁals who received & total of less than 9 months support are imcluded im Growp I.
c
s
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TABLE 6.2 Percent of the FY1967-8] Ph.D. Recipionts with WIN Research Grant Applications That beve Recommended for Approval
During the FV1967-82. Perioa

Fi ¥

Total
FY1967-81 Ph.D. Recipients 1967 1968 1969 1970 1971 1972 1973 1974 1976 1976 1977 1978 1979 1960 1981 1967-81

hlH Predoc ri( ll ' 1216 1562 1813 1841 2068 1780 1680 1613 1685 1652 1522 1418 1426 1441 1436 23952
ant(b) 454 587 665 672 670 557 609 496 497 443 399 2% 10 94 27 6525
37.4 37.6 36.7 36.5 32.4 N.3 30.3 30.7 3.4 28.5 26.2 19.5 2.6 6.5 1.9 27.2

-586 732 884 959 1071 918 079 @872 922 960 @62 740 716 664 680 12445
256 3W 384 387 395 336 298 293 34 296 46 W @7 W 9 3809
43.7 42.9 434 0.4 36.9 36.6 33.9 33.6 35.1 0.8 28.5 19.9 12.2 5.6 1.3 30.6

]
]
i
>35 Moaths Predoc f
]
)
24-35 Months Predoc N 298 423 482 427 490 420 364 326 312 207 285 333 327 352 3¢5 5491
N W5 M 2 n 80
]
[
[
1

Approved NIN Grant

Approved NIN Grant 158 153 148 138 109 W0 90 64 27 9 1382
35.2 37.4 231.7 34.7 28.2 26.0 27.5 28.5 26.9 25.4 24.9 19.2 V53 7.7 2% 25.2

131 407 447 455 507 442 437 415 351 06 375 M5 383 425 M) 6016
93 115 128 137 137 112 M1 109 89 M &2 65 43 W 9 1334
28.) 28.3 28.6 30.1 27.0 26.3 25.4 26.3 25.4 24.3 21,9 18.8 11.2 7.1 23 22,2

9-23 Moaths
Approved BIK Graat

1297 1443 15556 1862 2016 2179 226) 2202 2285 2352 2275 2409 2515 2630 2642 31923
329 30 33 22

r Biomedical Ph.D.s
e R st 339 337 385 425 457 458 420 458 431 26 75 s216
25.4 23.5 217 20.7 21,1 21.0 20.3 19.4 20,0 18.3 17.1 14.0 9.6 4.8 2.8  16.3

[ ]

[ ]

1

Group I{c) b 572 698 767 861 985 9594 1091 951 941 929 899 918 973 953 932 13464

Approved MIW Grant W 177 189 199 217 237 253 254 155 14 199 1M 138 14 & ¥ 2647
£ 3.9 27.1 25.9 25.2 24.) 26,5 23.3 20.5 20.6 21.4 20.1 15.0 1.7 6.4 4.2 19.7

N

[

725 745 788 1001 1031 1185 1170 1251 1344 W23 1376 W9 1542 177 170 18459
152 150 138 168 188 204 204 232 264 232 209
21,0 20.1 17,5 16.8 18.2 17.2 17.4 18.5 19.6 16.3 15.2

Growp 11(d)
Approved NIN Grost 128

198 6 3% 2569
13.3 8.3 3.9 2.1 13.9

Total Al) Ph, Il.i |ag?1 N 2512 3005 3368 3703 4084 3959 3941 3815 3870 3904 13797 3827 3M4] 4071 4078 55875
aAt W 783 926 1002 1057 1095 1014 967 922 955 @874 789 613 422 220 02 ma
£ 31.2 30.6 20.8 28.b 26.8 25.6 20.5 24.2 24.7 224 20.8 V6.0 10.7 5.4 2.5 21.0

{a)inaividuals who received & total of less than 9 months support are included in Growp I,

’b!lucluﬂn all individuals who had omo or more NIN ressarch grant lications for funding during the FY1967-82 peried.
c)lncludes biomedical science Ph.D.s who had not received at least 9 months of WIW predoctoral training grant or fellowship
support but were identified as having beem graduste studeats im programs that had some MINH predoctoral traimimg grant fuadinmg.
(d)Includes other biomedical science Ph.D.s who were fdentified as having been graduate students im programs that had mg MINW
predoctoral training grant funding.

SULRLES: Mational Institutes of Health, Roster of Trainees and Follows and Comsolidatod Grant Applicant File; Mational Research
Council, Survey of Earnad Doctorates.
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TABLE 6.3 Percent of the FY1967-8]1 Ph.D. Recipients Awarded NIH Ressarch Grants Durimg the FY1967-82 Period

FY1967-81
N rt
MR

> 35 Moaths Predoc
Asarded RIN Grant

24-35 Momths Predoc
Astarded WINH Grant

$-23 honths Support
Awarded NIN Gramt

Other Bi fcal Ph.D.

Growp I{c)
Awardea NIN Grant

Group 11(d)
Awarded NIN Grant

0. ipients

n
B
)
B
f
3
[
]
)
]
]
i

Total All Pw.D.s !l!ggl [ ]
e o [ ]

1967 1968 1

1216
356
29.3

586
200
341

298
85
28.5

k1]
n
21.5

1297
213
16.4

572
120
21.0

725
93
12.8

2512
569
22.7

1562
443
28.4

132
243
3.2

423
w
271.7

407
[ }]
20.4

1443
237
16.4

698
138
19.3

745
102
13.7

3005
660

22.6

1813
430
27.0

4u2
116
23.9

4“7
87
19.5

1555
233
15.0

767
139
18.1
788
)
1.9
3368

123
21.5

Fiscal Year of Doctorate

70

184i
an
25.9

959
279
28.1
427
102
23.9
455
%
t{
1862
275
14.8
861
160
18.6
0ol

1ns
1.5

3703
752
20.3

n
2068
23.7
107

297
27.7
490

97

19.8
607

9%
8.9
2016

290
14.4
285
m
17.4
wi

19
1.5

4084
780
19.1

121973

1780 1680 1613 1585
490 423 M5 3% 1%
23.8 20.5 20.8 21.2

918 879 872 2

420
79
la.8
442
84
19.0
2
298
13.7
94
1[1]
6.2
1186

137
1.6

3959
121
18.2

208
23.7

64
66
18.1

437
n
6.2

2261
301
13.3

1091
7
15.7

1170
130
1.1

394
646
16.4

74197

26
]
20.9
41%
"
19.0

222
2.

n
55
17.6
351

59
16.8

247
1.2

951
115
12.1

1251
132
10.8

3815
582
15.3

an
1.9

!
s
12.5

1344
153
1.4

870
607
15.7

192,
1552
2
18.9
$60
198
20.6
b Y
46
16.0
306
50
6.4
2352
268
1.0
929
129
13.9
1423

3904
852
4.1

197

1522
240

15.8
862

899
m
12.6

1376
107
7.8

3797
460

12.1

1978 197

1418
148
10.4
740
al
10.9
333
33
9.9
345

M
9.9

2409
163
6.8
918
n
1.7
1))
92
6.2

827

mn
8.1

1426 1441 1436
101

7.1

ne
52
1.3

327

25
7.6
3a3

24
6.3

2518
110
4.4
973
58
6.0
1542
52
3.4

3941

2n
5.4

3.7
664

19
2.9

1677
)
1.4
n

m
2.7

1]

680
[ ]
‘,

35
5
T4

k)
4
1.0

2642
27
1.0

932
Ll
1.8

1710
10
..

4078
L}
1.0

Total
7

" 23952

4547
19.0

12445
2698
21.7
549

952
7.3
6016
a97
14.9

31923
3200
10.0

13464
1m7mi
12.7

18459
1489

8.1

85875

1747
13.9

a)Individuals who received a total of less tham 9 months support are included in Growp |
b)incluces all individuals who were awarded one or more NIN research grents duri
{c)Includes biomedical science Ph.U.s who had not received at least 9 months of

] the FY1967-82 period.
M

predocteral training grant or fellowship
support but were identified as having beem graduate studeats in programs that had some NIN predoctoral traini
(d)Includes other biomedical science Ph.D.s who were identified as having been graduate studests im programs
predoctoral training grant funding.

¥hed

SOURCES: Matiomal Institutes of Health, Roster of Traimees and Fellows and Consolidated Grant Applicent File; Natiomal
Research Council, Survey of Earmed Doctorates.

fendi
] lllln
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TABLE 6.4 Nusber and Percent of the FYI967-8]1 Ph.D. Recipients Who Had Been Awarded Research Grasts from NIN
Inst itutes by FYIS82

- Iastityte of Most Receat MIN Research Grant Awgrd(s)
Other Total
H Tratim rtib NIGMS NC1 NICHD K5 NIAID NIA WINCDS MIDR ME] MIW (10]

NIGHS Predocs ] 767 463 238 421 66 266 3N 59 402 66 164 238 M0
£ 22.0 13.3 6.9 2.1 .9 2.7 9.5 1.7 1.6 1.6 4.7 6.9 100.0

MCI Predocs ] 18 57 [ ] 5 3 16 a 3 8 2 2 130
£ 13.8 43.8 6.2 3.8 2.3 12.3 6.2 2.3 6.2 1.5 1.5 100.0

NICHD Predocs ] k1 ” 7% 12 2 4 12 20 13 2 4 L1} 2N
£ .8 7.2 N6 5.1 . L7 8.1 8.4 5.5 B8 1.7 17.3 100.0

WiL8] Predocs ] i 4 & 89 3 2 19 1 s ] 4 7 5
3 2.8 2.8 4.1 1.4 2.0 1.4 M3 J 3.4 J 2.8 4.8 100.0

MIEHS Predocs [ ] 4 7 1 10 9 5 2 1 2 1 2 10 54
] 7.4 13,0 1.9 18.5 1.7 9.3 3.7 L9 3.7 1.9 3.7 185 100.0

RIALD Predocs [ ] 8 72 7 [ ] 5 9 9 8 W [ ] ? 4 245
£ 7.3 29.4 2.9 33 2.0 37.1 3.7 33 4.1 24 2.9 1.6 100.0

RIADDK Predocs [ ] 3 7 1 2 n 3 ) 2 30
g 10.0 23.3 3.3 6.7 36.7 0.0 3.3 6.7 100.0

NIA Predocs ] 1 2 3
33.3 66.7 100.0

ki NCDS Predocs [ ] 2 2 4 1 1 2 3 2 3 é 56
| 3.6 36 7.0 1.8 1.8 3.6 58.9 3.6 5.4 0.7 100.0

RIDR Predocs [ ] 2 8 2 5 1 2 ] 3 3 56 3 100
2.0 8.0 2.0 6.0 1.0 2.0 150 3.0 3.0 56.0 3.0 100.0

NE] Predocs ] 8 [ ]
} 100.0 100.0

Total A1l NIH Predocs [ ] 851 637 340 557 90 387 408 100 477 126 1% M “re
£ 19.0 WM.z 7.6 124 2.0 8.6 9.1 2.2 10.7 2.8 4.3 6.9 100.0

Other Biomedical Ph.D.s 379 488 262 418 62 273 35 62 308 138 163 258 ne

12.2 15.7 8.4 134 2.0 8.8 W.) 1.7 9.9 44 5.2 83 100.0

#

]
Group I(c) B 241 260 MO 214 24 152 V77 20 W@ N M 1S 1661
£ 145 15.7 8.4 129 1.4 9.2 0.7 1.2 W4 43 4.5 6.9 100.0
B 138 227 22 04 38 120 1B 32 ¥ & 89 W 1455
£ 95 156 8.4 4.0 2.6 83 95 2.2 93 4.6 6.1 9.8 100.0

Group 11(d)

la Includes Ph.D. recipients who recaived RIH research graat support prier to FY1983,

b)individuals who received a total of less than 9 moaths support ars included in Growp I.

{(c)Includes biomedical science Ph.U.s who had not received at least 9 months of NIH predoctoral training
grant or fellowship support but were idemtified as having beem graduate students in programs that had some
NIH pregoctoral training grant fundimg.

(a) Includes other biomedical science Ph.D.s who were identified as having been graduate studeats in prograss
that had no NIH predoctoral training gramt funding.

SUURLES: Mationa) Iastitutes of Health, Roster of Traimees and Fellows and Comsolidated Gramt Applicent File;
National Research Council, Survey of Earmed Doctorates.
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TABLE 6.5 Mver M‘:md Priority Score for All NIH Research Graat Applications by FY1967-81 Ph.D. Recipients Who Applied
During the FY196/-82 Period

Fi Ye f at

Total

N1k Predoctora)l Support(a)
Total Grant Applications N 499 659 747 743 768 622 581 556 548 4868 434 306 205 110 2 1294
hean Priority Score(b) 2.9 2,97 3,05 3.03 2.97 2,93 2.93 2.9 2.80 2.70 2.66 2.67 2.67 2.76 2.58 2.89

iomedical Growp I(c)

Total Grant Applications M 207 217 246 259 283 296 2906 2M4 229 222 211 57 133 N 61 ni
Hean Priority Score 3.21 3.25 3.30 3.21 3.21 3.11 3.4 3,19 3.10 2.82 2.89 2.78 2.97 2.8 13.06 3.10
Siomedical Grouwp 11(d)
Total Grant Applications N 199 200 186 210 249 262 259 289 2316 277 242 226 166 83 51 s
Hean Priority Score 3.61 3.57 3.60 3.44 3.52 3.0 3.43 3.40 3.22 3.08 3.00 2.98 3.13 319 2322 .32

Al) Ph.D. Recipients (ahove)
Total Grant Applications N 905 1076 1179 1212 1300 1180 1136 1078 1093 987 887 689 S04 264 131 13621
hean Priority Score 3,13 3.13 3.19 3.4 3.13 3.06 3.10 3.10 2.99 2.84 2.00 2.80 2.9%0 2.92 3.02 .04

(a)Includes fedividuals who received a total of at least 9 moaths of NIN predoctoral training graat or fellowship support.
Il‘lu averaging priority socres, disapproved applications were arbitrarily assigned a value of 5.00,

c)Includes biomedical science Ph.D.s who had not received at least 9 moaths of MIN predoctoral training grant or fellowship
s rt but were identified as having besn graduate students in ams that had some WIN predoctoral trllnh: rant funding.
(d)Includes other biomedical science Ph.D.s who were identified as having been graduate students im programs t I! had po NIM
predoctoral training grant fumding. ==

SOURCES: MNetional Imstitutes of Health, Roster of Traimees and Fellows and Consolidated Grant Applicant File; Natiomal Research
Counci], Survey of Earned Doctorates.
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TABLE 6.6 Perceat of the FYI967-81 Ph.D. Recipients Applying for NIN Research Gramts Who Received Ome or More Awards by FY1982

Fiscal veur of Doctarate

Total
FY1967-81 Ph.D. Racipieats 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1%81 1967-81

NIN Predoctoral Support(a)
Total Grant Applicants
Awarded Ressarch Graat

499 659 747 743 768 622 581 555 648 488 43 06 205 10 2 1294
356 490 477 490 423 M6 336 336 24 240 W48 101 54 15 4547
7.3 67.2 65.6 64.2 63.80 68.0 §9.4 60.4 61.3 60.2 65,3 48.4 49.3 49.1 51.7 62.3

"nE=R
£
w

Biomedical Group I(b)
Total erant Applicaats N 207 217 246 259 283 296 296 2M 229 222 M 157 133 n 51 ne
Asarded Ressarch Graat 139 160 177 160 171 15 18 129 113 n 58 3 ” mi
6.5 61.8 60.4 54.4 57.8 49.1 51.5 58.1 53.6 45.2 43.6 46.5 33.3 §5.0

mm
&
o
8

Siomedical Growp 11(c)
Total Graeat Applicanats

199 200 186 210 249 262 259 209 316 277 242 226 166 1) 3215
hsarded Ressarch Grast 93 102

a3
4 115 119 137 130 132 153 129 W %2 52 A W 1489
4.7 51.0 50.5 54.8 47.8 52.3 50.2 45.7 48.4 46.6 44.2 40.7 3.3 20.9 19.6 4.3

Total Great Appliceats
Asarded Research Grant

905 1076 1179 1212 1300 1180 1136 1078 1093 987 887 689 504 13621
569 680 723 752 780 721 646 582 GO7 552 460 310 211 1 42 747
62.9 63.2 61.3 62.0 60.0 61.1 56.9 54.0 55.5 55.9 S51.9 45.1 41.9 42.0 32.) 56.9

-

n
[ ]
Al] Pn.D. Reciplents tmu}
]

’a}lu:lnn individuals who received a total of at least 9 moaths of NIN predoctoral training runt or followship suppert.
b)lacludes bicmedical science Ph.D.s who had pot received at least 9 months of NIN predoctora tulll1rgrut or followship
n“nrt but were identified as having besn graduate studests in ams that had some NIH predoctoral trafming grant funding.
(c)Includes other biomedical science Ph.D.s who were identified as havimg been graduate studests im programs that had mo NIN
predoctoral training grant funding.

SOURCES: hatiemal Institutes of Health, Roster of Traimses and Follews and Consolidated Grant Applicant File; Rational Research
Council, Survey of Earmed Doctorates.
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TABLE 6,7 Percent of A1l MIH Research Grant Applications by FY1967-81 Ph.D. Recipignts That Were Approved for Funding During the
FY1967-82 Period

Fiscal Ye f torate

Total
FY1967-81 Ph.D. Recipients 1967 1968 1969 1970 1971 1972 1973 1974 19756 1976 1977 1978 1979 1960 1981 1967-81

flh Predoctoral Support(a)
Total Grant Applicatioas
No. Approved for Fuadimg

2352 2986 3159 2923 2695 2121 174) 1553 1280 1039 756 493 284 45 ¥ 23564
1946 2525 2587 239] 2209 1764 1469 1277 1067 872 650 426 235 19 29 19566
-82.7 84.6 81.9 81.8 82.0 83.2 B84.4 82.2 834 83.9 B5.0 86.4 82.7 82.1 78.4 83.0

Siomsdical Group 1(b)

Total Grant Applications N 957 1034 1018 1019 1020 923 969 640 581 613 398 267 198 95 &6 2658
Mo. Approved for Funding N 729 776 759 764 776 730 750 516 462 428 325 208 157 74 44 7498
4 76.2 75.0 74.6 75.0 76.1 79.1 77.4 B80.6 79.5 83.4 &1.7 77.9 19.3 71.9 66.7 17.3

Biomedical Group ll(c)
Total Grant Applicatiens W 837 768 700 764 675 780 746 813 783 568 439 3% 223 132 67 8690
No. Approved for Funding B 563 538 502 550 633 566 541 606 585 446 352 324 123 97 &6 6524
£ 67.3 70.1 N.7 72.0 72.3 72.6 72.8 M.5 74.7 78.5 BO.2 82.0 77.6 73.5 648.7 73.4

All Ph.D. Recipients (above)
Total Grant Arnl!:nhns N 4146 4788 4706 4590 3824 3456 3006 2644 2120 1593 1155 P05 372 1N 42152
No. Approved for Fuading l 3238 3839 3848 3705 3618 3060 2762 2399 14 1746 1327 958 565 200 119 33588
78.1 60,2 78.9 78.7 78.8 80.0 79.9 79.8 80.0 82.4 83.3 @82.9 B80.1 78.0 0.0 79.7

&
]

’a’luluﬂu individuals who received s total of at least 9 months of NIN predoctoral trainisg grant or fellowship support
b)includes biomedical science Ph.D.s who had not received at least 9 moaths of NIH predoctora lrlin!u!rrant or ullmhip
L rt but were ldentified as having been graduste students im programs that had some WIN predoctoral trainimg grant funding.
ll?:r.lm other biomedical science Ph.D.s who were identified as haviag beem graduate studeats in programs that had mo MIH
predoctoral training grant fuading.

SOURCES: Mational Institutes of Mealth, Roster of Traimees and Follows and Comsolidated Gramt Applicant File; Matiomal Research
Council, Survey of Earnad Doctorates.
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TABLE 6.8 Percent of Al) NIN Ressarch Grant Applications by FYI967-81 Ph.D. Recipients That bere Funded During the FY1967-82 Peried

Eiscal Yesor of Doctorste

Total
FY1967-81 Ph.U. Rec $ 967 1968 1969 1970 1971 1972 ) 1974 1975 1976 1977 1978 1979 1980 1861 1967-81

NIN Predoctoral Support(a)

Total Grant Applications N 2352 2986 3159 2923 2695 2121 1741 1553 1200 1039 766 493 284 WS 37 23564
Wo. of Research Awards : 986 1191 1221 1063 1101 822 63 552 490 394 29 169 109 57 1§ 9100

41.9 39.9 38.7 364 40.9 3.8 3.4 35.5 383 37.9 9.2 MU.I W4 3.3 0.5 38.6

Biomedical Group I(b)

Total Grant Applications N 957 1034 1018 1019 1020 923 969 640 581 513 398 267 198 95 66 9638
Mo. of Research Awards N 333 333 350 350 35 299 319 191 124 19 139 86 63 M 7 J222
3.8 32.2 M4 M.I 2.8 324 2.9 9.0 9.9 3.8 M9 32,2 3.8 ¥.a 5.8 3.2

Biomedical Growp ll(c)
Total Grant licatfons N 837 768 700 764 @75 780 746 @13 783 568 439 39 223 132 @7 [
bo. of Research Awards N 241 241 204 231 255 248 2101 203 215 163 127 10 55 3% 10 2549
% 28.8 3.4 29.1 30.2 29.0 N.8 28.3 25.0 27.5 28.7 28.9 27.8 24.7 26.5 V4.9 28.7

A1) Ph.b. Reciplents (above)

Total braat Applicatiens M 4146 4788 4877 4706 4590 3824 3456 2644 2120 1593 118§ 705 372 V0 42152

No. of Research Awards N 1560 1765 1775 1644 1701 1369 1164 879 7246 562 35 227 126 42  wen
$ 3.6 369 36.4 34.9 37.) 35.8 33.7 3.5 33,2 352 353 31.6 32.2 33.9 2.7 3.3

la}lulms individuals who received a total of at lgast 9 moaths of NIN predoctoral trainimg grant or fellowship suppert.
b)lnc ludes bicmedical science Ph.D.s who had mot received at least 9 moaths of NIN predoctorai traiaing graat or fellowship
$ rt but were identified as having been graduste studests im ams that had some NIH predoctoral ailllg.zrut funding.
(c)includes other biomedical science Ph.D.s who were identified as nviq been graduate studemts im programs t had no NIH
predoctoral training graant fuading. ;

SOURCES: matiomal Imstitutes of Mealth, Roster of Trainees and Fellews amd Consolidated Grant Applicast File; National Research
Council, Survey of Earmed Doctoratss.
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TABLE 6.9 Percaat of the FY1967-81 Ph.D. Recipients Who Applied for NSF Research Graats During the FY1973-82 Period

Fiscal Year of Doctorate

FV1967-81 Ph.D. Recipients

MIH Pregoc rt(a) N 1215
1) or Grant(b) N 264

£ 2.7

> 35 Moaths Predoc N - 586
Applied for NSF Graat N 149

g 25.4

24-35 Momths Predoc ] 298
Applied for hSF Grant & 54

£ 18.1

9-23 Moaths N I
Applied for WSF Grant N ]

g ls.4

Other Biomedical Ph.D.s N 1297
P or ant M 187

£ 4.4

Grow 1 (c) N 572
Applied for NSF Grant N 108

£ 8.9

Group 11 (d) N 725
Appliod for NSF Gramt N ]

£ 10.9

Total All Ph.D.s N 2512
or ant N 45)

g 8.0

1562
340
21.8

132
174
23.8

423
86
20.3
407
80
19.7
1443
221
15.3
698
128
18.3
745

93
12,8

3005
561
8.7

1813
359
19.8

884
208
23.5

482
85
17.6

“r
66
4.8

1556
243
15.6

767
142
18.5

188
101
2.8

3368
602
17.9

1967 1968 1969 1970 1971

1841
408
22,2

959
21
22.%

427
90
21.1

455
101
22.2

1862
274
wu.7

861
141
16.4

0ol
133
13.3

3703
682
18.4

721973 1974 1975 197

2068 1780 1680 1613 1585 1562
418 I 303 263 227 209
20.2 19.7 18.0 16.3 WM.l 1.5

1071 918 879 @872 922 960
233 198 170 152 W 14
2.8 21.6 19.3 17.4 154 W7

4% 420 364 326 2312 287
93 713 5 0 2 N
19.0 17.4 15,1 12.3 103 11§

507 442 437 415 351 N5
92 80 778 N 53 ¥
18.1 18.1 17.8 17.1 15.1 1.8

2016 2179 2261 2202 2285 2352
285 298 296 276 274 21
M. 137 130 2.5 12,0 1.6

985 994 1091 951 o941 929
160 163 159 17 129 124
16.2 16.4 4.6 123 13.7 133

W3 1185 1170 1251 1344 142)
1285 135 137 159 M5 149
12,1 1.4 1.7 12.7 10.8 10.5

4084 3959 3941 3815 3870 394
703 649 599 539 500 482
17.2 16.4 15.2 4.1 12,9 123

Tetal

1977 1978 1979 1980 1981 1967-81
1522 1418 1426 1441 43 23952
19 M8 77 W W 3585
128 8.3 5.4 2585 1.2 15.0
862 740 716 664 680 12445
1M s4 4 13 ? 2014
13.3 7.3 5.7 2.0 1.0 16.2
205 333 327 352 35S $491
0 35 118 10 6 750

4.0 10.5 5.6 2.8 1.6 13.7
375 345 383 425 M 6016
W 29 18 13 4 821

10.7 8.4 4.7 3.1 1.0 13.6
2275 2409 2515 2630 2642 31923
225 178 137 65 37 3269
2.9 74 54 2.5 14 10.2
899 918 973 953 932 13464
89 66 6 30 N 1635

9.9 7.2 1.0 31 12 12.1
1376 1491 1542 1677 1710 18459
136 112 69 35 26 1634
2.9 2.5 4.5 2.0 1.5 8.9
3797 3827 3941 4071 4078 55875
420 296 214 100 54 65854
it 7.7 54 2.5 1.3 12.3

b}includes all individuals who submitted one or more applications for NSF research
c)includes biomedical science Ph.U.s who had mot received at least 9 moaths of NIN predoctoral traiai
support but were fdentified as having been graduate studemts im programs that had soms MIN predoctoral

Ia Ingividuals who received a total of less tham 9 months support are iacluded im Growp 1.

grants duri

the FY1973-82 period.

"t

grant or fellowship
aining grant funding.

(a)Includes other biomedical scieace Ph.D.s who ware identified as having been graduate students im programs that had mo MIH

predoctoral training grant funding.

SOURLES: Mational Institutes of Health, Roster ef Traimees and Fellows; Matiomal Science Fowndation, Master File of Grant

Applicents; Mational Research Council, Survey of Earned Doctorates.
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TABLE 6.10 Percest of the FV1967-81 Ph.D. Recipients Awarded NSF Research Granats During the FY1973-82 Period

Fiscal Vear of Doctorsie

Total

iplents 1967 1968 1969 197 72192 74 1975 1976 ) 1978 1979 1980 1981 1967-81

Nlh Predoc rt(a) N 1216 1562 1813 1841 2068 1780 1680 1613 1585 1552 1522 1418 W26 M4 1436 23952
ant(b) N 130 158 151 166 176 132 102 94 84 O N 4 337 18 [ ] 1435

£ o1 101 83 90 85 24 6.1 58 53 52 47 33 2.6 L2 .6 6.0

>35 Months Predoc M- 586 732 884 959 1071 918 @79 872 922 960 862 740 16 664 680 12845
Asarded WSF Graat [ ] n & a3 87 9 72 48 48 52 52 46 22 23 7 4 788

£ N9 1.5 94 91 85 7.8 55 655 56 54 52 3.0 32 V1 .6 6.3

20-35 Months Predoc N 298 423 482 427 4% 420 364 326 312 287 285 333 327 352 365 5491

Aaarded NSF Grant N 20 41 40 34 40 2 W W 12 W 1 ] 5 1 305

£ 67 97 83 80 8.2 69 62 49 38 4.9 4.2 39 28 14 2 5.6

$-23 Moaths Support M 331 407 447 455 507 442 437 415 351 305 375 345 383 4256 391 6016

Msarded NSF Graat N 20 33 28 45 45 3N 3% W 20 15 W [ [ 3 M2

£ 60 81 63 9.9 8.9 7.0 80 7.2 57 4.9 37 35 1.3 1.4 .8 5.7

Other Biomedical Ph.D.s N 1297 1443 1555 1862 2016 2179 2261 2202 2285 2352 2275 2409 2518 2630 2642 923
= Pwarded ¥ Graat & 76 9 99 121 105 119 113 9 97 106 S0 5 59 29 16 1294
£ 659 64 64 65 52 55 50 4.4 42 45 4.0 3.) 2.3 L) .6 4.1

Grouwp 1(c) M 572 698 767 B6) 965 994 109 951 941 929 @899 918 973 953 932 13464

Mmaroed WSF Graat 63 57 66 62 54 10 68 43 43 48 0 28 29 15 6 672

£ 93 82 86 7.2 55 7.0 62 4.5 46 52 33 31 3.0 1.6 .6 5.0

Group lm= M 726 745 788 1001 1031 1185 1170 1251 1344 1423 1376 W8 1542 1677 N0 18459

Maarded NSF Grast N 23 3 33 59 51 4 46 63 54 58 60 4 30 W W0 622

£ 3.2 48 4.2 59 4.9 4. 3.8 4.2 4.0 4.} 44 3.2 19 B .6 3.4

Total All Ph.D.s !'@I M 2512 3005 3368 3703 4084 3959 3941 3815 3870 3904 3797 3827 3941 4071 4078 55875
] M 186 251 250 287 281 2501 16 190 181 187 160 122 9% 4 24 2729

7.4 84 7.4 7.8 69 63 65 5.0 4.7 4.8 4.2 3.2 24 12 .6 4.9

a)Individuals who received a total of less than 9 months suppert are included in Grouwp 1.
blincludes all individuals who were awarded one or more NSF resesrch grasts during the FY1973-82 period.

c)includes biomedical science Ph.D.s who had mot received at lesst 9 months of NIN predoctoral trlluing grant or fellowship

support but were identified as having been graduate students im programs that had soms NIH predoctoral training grast fumd

(d)Includes other biomedical science Ph.D.s who were identifiad as havieg besm graduste studests in programs that had no WIH

predoctoral training grant funding.

SUURLES: Matiomal Institutes of Health, Roster of Traimees and Fellows; Matiomal Science Foumdatien, Master File of Grant
Applicants; Mational Research Council, Survey of Earmed Doctorates.
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T':H‘.:‘G.II Perceat of A1l hSF Research Grant Applications by FY1967-81 Ph.D. Recipients That Were Funded During the FY1973-82
r

Fiscal Year of Doctorate

Total
FY1967-81 Ph.D. Recipients 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1967-81

WIN Predoctoral Support(a)

Total Grant Applications W 781 1042 1038 1183 1162 912 673 584 430 415 31 159 98 4 20 8849
Bo. of Research Awards [ ] 335 422 412 46) 449 337 231 212 156 165 119 66 s 2 10 3440
£ 42,9 40.5 39.7 39.0 38.6 37.0 34.3 36.3 36.3 39.8 38.3 41.5 45.9 48.8 50.0 36.9
Biomedical Group 1(b)
Total Grant Applications N 374 391 414 403 443 510 397 277 279 254 W9 M 9l 40 15 4148
No. of Research Awards [ ] 197 181 168 161 168 208 16 95 8 103 49 45 2 17 9 1679
f 52.7 46.3 40.6 40.0 37.9 40.8 40.6 34.3 30.5 40.6 32.9 40.5 35.2 42.5 60.0 40.5
Blomedical Group ll{c)
Tota) Grant Applications N 164 236 277 359 346 308 308 362 285 276 215 w5 9 & 3466
No. of Research Amaras [ ] 49 91 119 W7 130 99 101 118 106 89 5 56 3 15 n 1236
£ 29.9 38.0 43.0 40.9 37.6 32.1 32.8 32.6 37.2 2.2 M.9 339 310 36.6 33.3 35.7

A1l Ph.D. Recipients (above)
Total Grant Applications N 1319 1669 1729 1945 1951 1730 1378 1223 994 945 675 435 280 122 68 16463
Mo. of Research Awards M 581 694 699 769 747 644 493 425 347 357 243 W7 w0 S2 M 6355
8 44,0 1.6 40.4 39.5 38.3 37.2 35.8 .8 4.9 37.8 3.0 38.4 38.2 2.6 .1 38.6

ln}lnc!wn individuals who received a total of at least 9 months of MIH predoctoral training grant or fellowship support.
b)Includes biomedical science Ph.D.s who had not received at least 9 months of NIH predoctoral traiming grant or fellowship
support but were identified as having been graduate studemts im programs that had some HIN predoctoral trainimg grant funding.
lﬂ:lml other biomedical science Ph.D.5 who ware {dentified as having been graduate students im programs that had no NIH
predoctoral trainimg grant funding.

SUURCE: Natfomal Institutes of Health, Roster of Trainees and Fellows; Natiomal Sciemce Foundation, Master File of Grant
Applicants; Mational Research Council, Survey of Earned Doctorates.
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TABLE 6.12 Percant of the FY1967-8] Ph.D. Recipients Applying for Either WIH or NSF Research Graats Who Received Omne or More
Awaras by FY1982

Fiscal Year of al

Total

FY1967-81 Ph.U. Recipients 1967 1968 1969 1970 1971

NIH Predoctoral Support(a)
Total Grant Applicamts
fsarded Research Grant

700 @10 826 853 700 645 605 589 533 493 33 2 M4 @ 8074
499 548 547 573 484 397 390 383 347 W0 183 W 0 23 5264
7.4 69.2 67.7 66.2 67.2 69.1 61.6 64.5 65.0 65.) 60.9 54.3 S54.4 B52.2 535 65.2

Slomedical Group 1(b)
Total Grant Applicants N 239 259 294 307 343 353 354 274 280 211 241 1 163 84 56 kL)

Mearded Research Grant N 148 167 171 196 201 205 216 147 147 167 135 9 83 47 23 2149
£ 6.9 64.5 58.2 63.8 58.6 58.1 61.0 53.6 52.5 61.6 56.4 49.7 50,9 50,0 4.1 52.8 '
Biomedica) Group 11(c) -
Total Grant Applicamts ® 232 237 243 273 307 328 333 360 381 346 312 279 206 14 76 4027
Mwarded Research Grant M 104 126 113 156 155 177 165 170 196 172 156 133 79 38 20 1966 '
£ 4.8 53.2 46.5 52.) 50.5 54.0 49.5 42.5 51.4 51.2 50.0 47.7 38.3 33.3 26.3 4.8

A1l Ph.D. Recipients (above
Total Grant Applicents
fearded Research Grant

W17 1217 1347 1406 1503 1381 1332 1239 1250 1150 1046 807 608 342 175 15820
792 832 899 929 866 778 708 726 691 692 411 292 155 66 9379
63.1 65.1 61.8 63.9 61.8 62.7 58.4 57.1 58.1 0.1 56.6 50.9 48.0 45.3 37.7 59.3

L ¢+ J
£

(a)Includes ingivicuals who received a total of at least 9 months of NIH predoctoral trainieg r-t or fellowship support.
(b)Includes biomedical science Ph.D.s who had not received at least 9 months of NIN predoctoral training grant or fellowship
$ rt but were identified as having been graduate students im worm that had some WIH predocteral tralulll. ant funding.
(mclms other biomedical science Ph.D.s who were identified as having been graduate studests in prograss t had po NIH
predoctoral training grant fusding.

SOUMCLS: Matiomal Institutes of Health, Roster of Traimees and Fellows aed Consolidated Grant Applicaat File; Matiomal Science
Foundation, Master File of Grant Applicants; Mational Research Council, Survey of Earmad Doctorates.
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7. PUBLICATION RECORDS

Perhaps the most comprehensive indication of a young investigator's
research accomplishments is his or her record of publication.

It is through publications in the scientific
literature that the achievements of
scientists are primarily known to the
scientific community, and it is through
citations to these publications that the
impact of a given scientist's contributions
can most conveniently be measured. This is
not to suggest that these two measures,
publication counts and counts of citations,
constitute an all-inclusive or sufficient
criterion of scientific accomplishment, but
only to indicate the general significance of
[these] criteria . . . (NRC, 1977, p. 46).

Unlike most of the indices examined in the previous two chapters,
publication records are not limited to those employed in the academic
sector and are available for the most recent as well as the older
graduates. In fact, many young investigators, ineligible or not ready
to apply for their own research grants, have established their
"research credentials" by authoring or coauthoring articles that have
appeared in refereed journals. Some individuals begin while still in
graduate school--frequently in collaboration with their faculty
mentors. Others contribute to the scientific literature as part of
their involvement in postdoctoral research activities. As a result,
most biomedical scientists interested in pursuing careers in research
have already compiled records of publications by the time they have
completed their graduate and postgraduate training. Moreover, they
continue to build on these records throughout their careers in research
--irrespective of whether they work in universities, government or
industrial laboratories, or some other research setting. Thus a strong

w 75
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record of published articles provides empirical evidence of a young
investigator's participation in and contribution to biomedical
research.

The chief Timitation of publication and citation counts as
measures of research productivity lies with the difficulty of
compiling data that accurately reflect individual contributions to the
scientific literature. The process of identifying individual authors
(and coauthors) and linking them with former NIH predoctorals and
other biomedical scientists in the two comparison groups involved
extensive data processing and verification. For the purposes of this
analysis publication records were compiled for a sample of 1,773
biomedical scientists who had earned their doctorates in one of three
fiscal years: 1967, 1972, or 1977. A1l of these individuals had been
randomly selected to participate in the NRC biennial Survey of
Scientists and Engineers and had responded to at least one of the six
surveys conducted during the 1973-81 period--thereby having provided
at least some information on their postgraduation employment
histories. The publication data examined in this analysis include all
articles that appeared duriqg the 1970-80 period in a set of 275
carefully selected journals' covering a broad range of biomedical
research areas. A total of approximatley 21,100 articles? were
intially linked with the 1,773 individuals in the sample, solely on
the basis of author's last name and first initial. Since this list
obviously included many papers by individuals who were not in the
sample but who had names similar to those of sample members, the set
of articles identified with each individual was carefully scrutinized
to determine whether or not the individual had in fact authored each
of the articles attributed to him or her. This determination was made
on the basis of fields of research, institutional affiliation, full
names of authors (when known), and other available clues. After
thorough scrutiny the 1ist was reduced to approximately 8,700 articles
that were determined to have been authored or coauthored by sample
members during the 11-year span between 1970 and 1980.

These articles were collated (by computer) with source files from
the Science Citation Index (Institute for Scientific Information,
1970-80), which provided specific citations to each article. For the
8,700 articles identified, a total of 67,800 citations were found in
papers that appeared in the 275 selected biomedical journals during
the 1970-80 period. Because of the complexity and uncertainties
involved in this collation process, there was some reason to suspect
that a significant number of citations might have been missed. To
investigate this possibility a random sample of 100 articles published
in 1978 was selected, and citations to each article were looked up
using a 1ibrary copy of the 1979 and 1980 volumes of the Science
Citation Index. This “look-up* uncovered as many as 857 citations (in

IFor a profile of these journals, see Narin, 1983.

The publication records--including names of all authors and
coauthors, article title, and journal and date of publication--were
derived from the MEDLARS system, a computerized information system
maintained by the National Library of Medicine.
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this two-year span) to the 100 articles, compared with 449 citations
that had been derived by the computer collation. Most of the new
citations discovered in the library volumes, however, were from
articles in books, foreign Journals, and other publications, not
included in the set of 275 biomedical journals, and the correlation
found between the annual number of computer-derived citations to each
article and the number discovered through the 1ibrary search--excluding
those not in the biomedical journal set--is as high as .97. Further-
more, the correlation between annual number of computer-derived
citations from the restricted journal set and the citation count based
on all scientific journals covered in the Science Citation Index, is
.92. On the basis of these findings we conclude that the computer
derivation of citation data presented in this chapter produced highly
accurate indices of research productivity, even though the restriction
to the 275-journal set has resulted in a substantial underestimation
of the total citation count.

Record of Publication In terms of the frequency with which
individual scientists have produced published articles, the early
career records suggest an easily recognizable pattern. Figure 7.1

FY1972 PH.D.S

NIH Predoctorals
/

20

PERCENT

10

1 1 1 1 1 1 ] 1 N | ]

0
70 71 72 73 74 75 76 77 78 79 80

YEAR OF ARTICLE PUBLICATION

FIGURE 7.1 Percent of former NIH predoctorals
and other FY1972 biomedical science Ph.D.s who
had one or more articles published in a
particular year, 1970-80. See Table 7.1.

3For a list of these other journals, see Appendix C.
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describes the publication activity of FY1972 Ph.D. recipients--a group
for whom we have publication data prior to their graduation, as well
as for several subsequent years. Relatively few of these individuals
contributed papers that were published before they had completed their
doctoral training, but many produced articles in the two years
immediately after graduation--presumably reflecting the publication of
their doctoral dissertations. The publication frequency gradually
declines over the next several years, as some young scientists
finished their postdoctoral apprenticeships and moved on to career
positions not involving extensive research activity or into junior
faculty positions in which research time is limited. Many
individuals, on the other hand, have continued to be involved in
research as evidenced by the fact that in each year since 1978 more
than one-fourth of all FY1972 Ph.D.s had contributed one or more
published articles.

Of particular interest to this analysis is the findin? that
throughout their early careers former NIH trainees and fellows have
been more likely to produce articles than have members of either
comparison group. For the FY1972 cohort, the differences are greatest
in the years immediately after graduation when approximately 40
percent of the NIH predoctorals contributed papers annually. Further-
more, 84 percent of this group had at least one article published
sometime during the 1970-80 period, compared with 64 percent of the
FY1972 biomedical science Ph.D.s in Group I and 56 percent of those in
Group II (Table 7.1). For the FY1967 and FY1977 cohorts, similar
differences were found between the NIH-supported graduates and the two
comparison groups.

Total Articles and Citations The tendency for former NIH
predoctorals to publish more frequently than their colleagues is
reflected, as might be expected, in the total numbers of articles each
individual produced during the 1970-80 period (Figure 7.2). With
regard to the FY1967 Ph.D.s, for example, those who had received NIH
training support produced, on the average, one-third more articles
than those in either Group I or Group II. The differences in the
total citations to papers by members of each group are even greater.

A FY1967 graduate who had been supported by the NIH accrued an average
of more than 66 article citations during the 11-year span (Figure
7.2). The comparable figures for Groups I and II are 39 and 31
citations, respectively. For the more recent cohorts, the average
citation counts per individual are, of course, considerably smaller,
but heavily favor the NIH predoctorals, nevertheless.

Citation Rates The higher citation counts (per individual)
attributed to former NIH trainees and fellows reflect, in part, the
fact that these individuals have typically produced more papers than
have their biomedical science colleagues. Of further interest is
whether or not the NIH-supported group has also accrued more citations
gg:_published article. Several studies (Jones, 1980) have

emonstrated that this citation index is a meaningful measure of the
research productivity of scientists--and one that is highly correlated
with peer judgments and other measures of the quality of the
scientific contribution. Figure 7.3 presents g?naings from an
analysis of the citations to papers authored by FY1967, FY1972, and
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T ART INDIVIDUAL
NIH Predoctorals

!GT;ELW 11

b
Ay
e

1977 PH.D.S

o .-' H A ... Ll
1967 PH.D.S 1972 PH.D.S
80 _ TIONS P DUAL

rIIH Predoctorals

60 roup I
Group 1I (2]
m -
v
m -
1967 PH.D.S 1972 PH.D.S 1977 PH.D.S

FIGURE 7.2 Average number of articles by former NIH pre-
doctorals and other biomedical science Ph.D.s that were
published during the 1970-80 period and average number of
;r;iclg gi;ations received per individual. See Tables

.2 and 7.3.
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FY1977 Ph.D.s. Articles written by former NIH predoctorals in each
cohort have received more citations per paper than have their Group I
colleagues' articles, which in turn have been cited more frequently
than articles by those in 6roup II. With regard to the FY1967 cohort,
for example, papers authored by NIH-supported graduates were
referenced in the biomedical research literature an average of 8.3
times during the FY1970-80 period, compared with an average of 6.4 and
5.3 citations to papers by graduates in Groups I and II, respectively.
Somewhat surprising perhaps is the finding that papers by FY1972
Ph.D.s have been cited more frequently than have those by FY1967
Ph.D.s, even though the latter group has been publishing considerably
longer (and thus their papers have had greater opportunity to accrue
citations). As illustrated in Figure 7.3, this finding is applicable
to the two comparison groups as well as to the NIH predoctorals. A
possible explanation for the lower citation rates of FY1967 graduates
is that the data reported do not include articles published prior to
1970 when many of these individuals were involved in postdoctoral
training.

12

-3

10+ ; ’o".\‘

- ™
A\
8 ? /," \\ # NIH Predoctorals

a | - N
= ”’
—
EE 6 Ef' .-""" ‘\Ellsroup I
E L7 N\,
a <
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0 - J

67 72 7
PH.D. COHORT

FIGURE 7.3 Average number of citations per
article published during the 1970-80 period.
See Table 7.4.
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Publication Records of Former Postdoctorals Results presented in
Chapter 4 reveal that, in comparison with other biomedical science
Ph.D.s, a larger fraction of the NIH-supported trainees and fellows
planned to take postdoctoral appointments after graduation. As
discussed, these appointments have afforded young scientists
opportunities to devote their full energies to research pursuits and
at the same time compile requisite records of publications.
Consequently, one might hypothesize that the differences observed in
the publication records of former NIH predoctorals and their
colleagues may be largely attributed to the fact that more of the
former group have had postdoctoral research opportunities. To test
this hypothesis separate analyses were made of the publication and
citation records of graduates who indicated that they would take
postdoctoral appointments after completion of their doctoral require-
ments and those with other postgraduation plans. Findings for the
FY1972 cohort are described in Figure 7.4. The publication counts
include only those articles published within three years following
receipt of the doctorate (i.e, 1973-75)--a time when many of these
graduates were involved in postdoctoral research training. Not at all
surprising is the finding that graduates with definite plans for
postdoctoral study produced approximately twice as many papers as did
their colleagues. Furthermore, their papers have accrued, on the
average, more than twice as many citations per article. Of greater
interest is the finding that, among those who planned postdoctoral
study, the NIH-supported graduates surpassed individuals in either

3.0 .

PUBLISHED ARTICLES
NIN Predoctorals
r

Group |
r Group 11

~N
.
-]
L]

-
L
L]

NUMBER OF ARTICLES

-
-
=
L]
(=
T

NUMBER OF CITATIONS

PLANNED POSTDOC OTHER PLANS

FIGURE 7.4 1973-75 publication and citation rates for FY1972 Ph.D.s
with definite plans for postdoctoral study and corresponding rates
for other FY1972 graduates. See Table 7.5.
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comparison group--in terms of both the number of articles authored and
the average number of citations per article. With respect to the
publication records of those who did not have definite plans to take
postdoctoral appointments, the findings are similar, although the
differences between the NIH group and each of the two comparison
groups are not as large. On the basis of these results we reject the
hypothesis that the tendency for former NIH predoctorals to take
postdoctoral apprenticeships primarily accounts for their superior
records of publication.

Summary The principal findings presented in this chapter--that
the NIH-supported graduates have produced more papers than their
colleagues and that their papers have been cited more frequently--
reinforces the conclusions reached in earlier chapters. There can be
no doubt that, in comparison with other biomedical scientists, members
of the NIH group have been more successful in their pursuits of
careers as independent investigators. This success is measured by
their demonstrated involvement in research activities (e.g., applying
for federal research grants or contributing to the biomedical research
literature) and by their research accomplishments (e.g., the receipt
of grant awards or high article citation rates). Whether their
success may be attributed to the superior ability and research
potential of those selected to receive NIH predoctoral support, the
quality of the graduate training they received, or perhaps other
factors cannot be ascertained from this analysis. This important
issue is discussed at some length in the following chapter, which
provides an overall summary and interpretation of the study findings.
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TALE 7.1 Percent of FYI967, FYI972, and FY1977 Ph.D. Recipients Who Had Une or More Articles Published
During the 1970-80 Period

Year of Article Publication

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 r.i.-
FYI9%7 Ph.D. Recipients

ora BN 24 24 214 24 24 24 24 N4 24 24 21 2
One or More Articles(b) W 63 61 80 8 82 76 71 70 82 6 75 161
3204 3.9 37.4 397 383 3.5 3.2 32.7 383 0.8 3.0 15.2
Slomedical Group I(c) W 126 126 126 126 126 126 126 126 126 126 126 26
UneorMoreAticles M 38 3 37 29 3N 33 32 2 N R 3R "
3 30.2 29.4 29.4 23.0 24.6 26.2 25.4 23.0 24.6 25.4 26.4 58.7
Blomedical Growp 11(d) W 169 169 169 169 169 169 169 169 169 169 169 169
Oneortore Articles N 47 49 46 49 46 37 43 43 ¥ 43 39 14
% 27.8 20.0 27.2 29.0 27.2 21.9 25.4 25.4 2.1 25.4 2.1 61.5

1972 Ph.D. Recipients
imﬁ’:?n N 306 306 06 06 306 306 306 306 306 306 306 308
Gneor More Articles N 40 75 87 121 121 109 101 90 92 93 9 287
£ 1.1 205 28.4 3.5 39.5 36.6 33.0 20.4 30.1 30.4 N4 8.0
blomedical Group 1 W24 24 24 2 234 24 24 24 24 24 2U 20
OeorMoreArticles N 240 42 6 72 63 63 72 65 65 65 59 150
£ 103 12.9 265 30.8 26.9 26.9 30.8 27.8 27.8 27.8 25.2 64.)
Biomedical Grow 11 N9 29 a9 2y Ay Ay e w4y 49 A9 MY 29
OneorMore Articles N 25 37 48 74 63 57 56 60 56 56 83 155
3 9.0 133 1.2 2.5 2.6 204 201 2.5 20.1 20.1 19.0 55.6

1977 Ph.0. Reciplents
NIH Predoctoral WOOWS WS 5 W5 WS WS WIS WS W5 75 78 175
OneorforeArticles N 1 6 13 16 34 3% 48 64 5 63 & 151
5.6 29 2.4 9.0 19.4 20.6 22.4 36.6 42.9 6.0 39.4 86.3
Slomedical Group 1 O L T L TR L TR {7 I VR T B TR 7] "
OneorMoreArticles M 2 1 § &5 8 18 16 27 3% 43 % 72
5 18 .9 44 44 7.0 158 14.0 23.7 3.6 37.7 .6 63.2
Siomedica) Grow 11 No156 156 156 156 156 156 156 156 156 156 156 156
OneorMoreArticles N 4 2 1 7 12 3 2 % U B M 80
£ 26 13 .6 45 17 83 W7 167 2.8 23.1 2.8 51.3

’I {ulﬂiu individuals who received a total of at least 9 momths of WIH predoctoral trainimg graat or

ellowship support.

(b)Includes any individuals who had authored or coauthored st least one article that had been published in

the specified year.

(c)includes biomedical science Ph.D.s who had mot received at least 9 momths of NIH predoctoral traiming

rut or fellowship support but were identified as having been graduate students in programs that had some
1H predoctoral training grant funding.

(d)Includes other biomedical sctun'lh.n.s who ware identified as having been graduate students in programs

that had no NIH predoctoral training grant funding.

SOURCES: Matiomal Institutes of Health, Roster of Trainees and Fellows and Reseirch Publication and
Citation File; Mationa) Research Council, Survey of Doctorate Recipients.
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TABLE 7.2 Average Mumber of Articles Published by FY1967, FY1972, and FY1977 Ph.D. Recipients During the

1970-80 Period

Year of Article Pyblication

1970 1971 1972 1973 1974 1975 1976

FY1967 Ph.D. Recipionts

a {l} [ ]
Articles per Individual(b)

Biomedical Growp I(c)
Articles per lndivicual

Blomedical Growp 11(d)
Articles par lndividual
1972 Ph.D. ipi
a
Articles per Individual
Biomedical Growp 1

Biomedical Growp 11

1977 Ph.0. Recipients
]
Articles per hciuldul
Biomedical Growp |

Articles per Individual

Biomedical wrowp 11
Articles per Ingividual

24
.49

126
.“

2]
.18

219
.10

175
01

114

156

214
.7

126
.“

2N

279
.18

175

14

156

214
.67

169
.53

234

279
26

175

14

24

.

169

.

24

2719
A

176
.02

114

21
.76

126
A8

169
.50

.“
2

279
.4

175

14
.07

156
10

214

126
.u

.s'

234
A7

279

175

14
.18

AN

1977 1978 1979 1980 Years
a0 24 24 24 21 214
66 2 80 03 8.00
126 126 126 128 126 126
63 66 44 56 .48 6.06
169 169 169 169 169 169
56 .65 .54 .60 .47 5.9
306 306 306 306 306 06
59 .54 54 .64 .68 8.7
24 24 24 24 M 234
68 .63 .53 .58 .49 5.07
279 219 219 29 29 279
39 .39 4 5 0 .
s s s WS 75 178
38 68 .67 .58 . 3.64
1 B IV TR SR} T 14
25 3 .4 .82 . 2.9
156 156 156 156 156 156
20 .23 3 % .38 .24

(a)Includes individuals who received a total of at least 9 moaths of NIH predoctoral training grast or

an individual in a specified year.
ved at least 9 months of NIN predoctoral training

fellowship support.

’biﬁunﬂ number of articles authored or coauthored b
c)lIncludes biomedical science Ph.U.s who had mot rece

grant or fellowship support but were identified as having been graduate studemts im programs that had some
WIH predoctoral training grant fuading.

(o) Includes other biomedical sclemce
programs that had mo NIH predoctoral traiming grant funding.

SOURCES: Matiomal Imstitutes of Health
Citation File; Mational Research mﬂ.

«D.5 who were identified as having been greduate studests im

Roster of Trainees and Fellows and Research Publication and
Survey of Doctorate Recipients.
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TABLE 7.3 Mer

During the 1970 Period

Mumber of Citations to Articles Published by FYI1967, FY1972, and FY1977 Ph.D. Recipients

Year of Articlg Publication

ANl
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Years
FY1967 Ph.D. Recipients
l.‘ B 214 214 214 214 214 214 214 214 214 214 24 214
Citations per Indivioual(b) 6.01 7.18 8.19 9.85 9.66 9.75 5.82 4. 3.33 .80 .3 66.06
Biomedical Growp I(c) N 126 126 126 126 126 126 126 126 126 126 126 126
Citations per Individual 4.61 4.25 4.48 7.27 3.75 3.91 4.73 2.8 1.80 . .10 38.54
Biomedical Grouwp 11(d) N 169 169 169 169 169 169 169 169 169 169 169 169
Citations per Individual 1.81 4.07 3.54 5.74 4.28 3.4 3.44 3.02 V.37 .72 . n.a
1972 Pa.D. ts
) N 306 306 306 306 306 306 306 306 306 306 06 306
Citations per Individual 1.47 4.01 5.16 12.69 10.6) 9.94 6.73 4.28 2.4 V.17 .26 58.46
Biomedical Grow | B 234 234 234 2 234 234 2M 24 24 24 2M 2
Citations per Individual 2.10 2.76 6.11 8.59 5.62 5.74 7.02 4.00 2.92 i1.28 .12 46.24
Biomedical Growp 11 N 279 279 279 219 279 279 219 219 219 279 2719 279
Citations per Individual .85 . 1.70 4.97 3.65 3.78 3.35 2.20 1.49 .77 .08 23.61
1977 Pu.D. ipleats
] h 175 175 125 W25 175 125 175 175 115 125 175 175
Citations par Individual » . - 6.26 3.95 4.79 4.40 3.98 13.03 1.61 .24 29.89
Biomedical trowp 1 N 14 14 14 114 114 14 14 114 14 14 1 114
Citations pear Individual d2 .16 .41 1.14 1.26 2.12 3.52 3.61 2.32 2.51 .33 17.51
Biomedical Growp 11 M 156 156 156 156 156 156 156 156 156 156 156 156
Citations per Individual o 15 .06 .14 98 1.46 1.22 1.5 .48 .06 .44

(a)Includes individuals who received a total of at least 9 moaths of WIM predoctoral training grant or

fellowship support.

(b)Average number of citations to articles authored or coauthored by an individual im & specified year.

(c)Includes biomedical science Ph.D.s who hod mot received at least 9 months of NIN predoctoral training

grant or fellowship support but were identified as having been graduate studeats in programs that had some
hIH predoctora) traiming grant funding.
(d)Includes other biomedical science
that had no hiH pregoctoral training grant funding.

SOURCES: Matfomal Institutes of Health, Roster of Trainees and Fellows and Research Publicatioa and Citatioa
File; Mationa) Research Coumcil, Survey of Doctorate Recipients.

.D.s who were identified as having been graduate students in programs
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TAMLE 7.4 Mver fusber of Citations per Article Published by FY1967, FY1972, and FYI977 Ph.D. Recipients
During the 1970-80 Period

Year of Article Publicatioa

L1
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Years
FY1967 Ph.D. Recipients )
8 a
usber of Articles 04 151 144 176 161 178 139 155 172 156 175 1140
mber of Citatiens 1286 1537 1753 2107 2068 2087 1202 942 713 361 80 14136
Cites per Article 12.4 10.2 12.2 12.0 12.8 11,7 8.6 6.1 4.1 2.3 .5 8.3
Biomedical Group I(b)
Musber of Articles 80 68 78 63 6 6 80 82 5 6 6 764
mber of Citations 581 536 565 916 473 493 5% 360 202 12) 13 4856
Cites per Article 7.3 1.9 7.2 4.5 7.8 7.5 1.5 44 3.6 1.8 .2 6.4
Siomedical Growp 11(c)
usber of Articles 88 100 o N 84 7 4 10 9N 80 1008
mber of Citatioas 206 680 598 970 723 53 581 510 23N 12 15 5274
Cites per Article 34 6.8 6.7 W.7 B.6 6.8 6.2 4.6 2.5 1.2 2 5.2
1972 Ph.0. Recipients
a
tumber of Articles S4 9% 139 191 198 181 182 165 166 165 209 1746
tumber of Citations 450 1228 1579 3884 3246 3041 2058 1309 654 359 &0 17888
Cites per Article 8.3 12.8 1.4 20.3 16.4 V6.8 1.3 7.9 319 2.2 A 10.2
Biomedical Group |
Wusber of Articles 4 59 104 125 113 M1 135 124 124 135 115 1186
usber of Citetions 491 646 1429 2011 1314 1343 1642 935 683 299 27 10820
Cites per Article 12.0 10.% 13.7 6.1 11.6 2.1 2.2 7.5 5.5 2.2 o2 9.1
Stomadical Growp 11
husber of Articles 29 4% 72 N5 14 108 108 w08 113 126 W) 1082
Bumber of Citations 182 264 475 1387 1018 W56 936 615 417 24 23 6587
Cites par Article 6.3 5.4 6.6 2.1 8% 98 8.7 5.7 37 1.7 S 6.3
1977 Ph.D. Recipients
8
Muaber of Articles 1 5 16 21 43 S50 &7 w2 17 W 14 637
Wumber of Citatioas 3 155 125 109 691 839 70 69% S5 282 42 5230
Cites per Article 3.0 N.0 7.8 52.2 6.1 16.8 1.5 6.8 4.5 2.8 4 8.2
Biomedical Grouwp |
umber of Articles 2 1 7 n 8 2 29 4@ @ 9 5 Kk
Wmber of Citations " 18 47 130 14 242 400 V) 2656 286 38 1996
Cites per Article 7.0 18.0 6.7 1.8 18.0 11.5 13.8 9.8 4.3 3.1 " | 6.0
Biomedical Growp 11
Wusber of Articles 5 3 1 & 15 5 3 ¥ 48 55 55 272
umber of Citatioas 4 24 9 22 68 153 228 19 119 75 10 1004
Cites per Article 8.0 &0 90 2.8 4.5 W.2 7.4 53 37 1.4 .2 3.7

Ea iulniun individuals who received a total of at least 9 months of WIH predoctoral training great or

ellowship support.

(b)Includes biomedical scieace Ph.D.s who had not received at least 9 moaths of NIH predoctoral training

rult or fellowship support but were identified as having been graduste studeats im programs that had some
IH pradoctoral training grant funding.

(c)Includes other biomedical science Ph.D.s who were fdentified as having been graduate studeats inm

prograas that hed no NIH predoctoral traiming great funding.

SOURCES: hatfomal Imstitutes of Health, Roster of Traimses and Fellows and Research Publication and
Citation File; Mational Mesearch Council, Survey of Doctorate Recipients.
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TASLE 7.5 Publication and Citation Rates for FYI972 and FY1977 Ph.D. Recipients
with Definite Plans for Postdoctoral Study, Compared with Rates for Other Gradustes

Post tion 1 t P1

Postdoctoral Appt. Other Positiens
Articles _ Citations Articles _ Citatioms
FY1972 Ph.D. Reci lcnts“
a

Three Years After Ph.D.(c) 2.46 50.38 1.25 9.96

Total 1970-80 Period 6.99 85.13 4.23 19.81
Biomedical Growp 1 (d)

Three Years After Ph.D. 2.12 35.40 1.02 6.87

Total 1970-80 Period 6.72 76.05 .20 14.53
Siomedical Group 11(e)

Three Years After Ph.D. 1.98 26.16 .86 6.54

Total 1970-80 Period 6.10 49.92 2.50 11.47
1977 Ph.D.

tora rt

Three Years After Ph.D.(f) 2.09 5.89 1.79 3.55

Total 1970-80 Period 4.07 30.79 3.32 az.n
Biomedical trowp 1

Thres Years After Ph.D. 2.25 6.09 1.33 4.1

Total 1970-80 Period 47 21.46 2.26 14.44
Biomedical Growp 11

Three Years After Ph.D. 1.56 3.20 .38 15

Total 1970-80 Period 2.n 11.38 .80 2.80

(a)Includes only those individuals who had definite employment plans at the time
they had completed uirements for their doctorates.

(b)Includes individuals who received a total of at least 9 months of NIH predoctoral
training grant or fellowship support.

{c)Average number of articles an individual authored or coauthored during the
1973-75 period and the average number of citations to these articles.

(d) Includes biomedical science Ph.D.s who had not received at least 9 months of NIM
predoctoral training grant or fellowship support but were identified as having been
raduate students in programs that had some NIH predoctoral lnlnlnﬂagrmt funding.
e)Incluges other biomedical science Ph.D.s who were identified as having been
graduate students in programs that had no NIH predoctoral training &:'anl. funding.
‘f;aurlge nusber of articles an individual authored or coauthored during the
978-80 period and the average number of citations to these articles.

SOURLES: Matiomal Institutes of Health, Roster of Trainees and Fellows and Research

Publication and Citation File; Mational Research Council, Survey of Doctorate
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8. SUMMARY AND INTERPRETATION OF FINDINGS

The fundamental purpose of this study, as stated in the
introductory chapter, is to determine the extent to which graduate
students who had received NIH training grant or fellowship awards have
been successful in pursuing careers in biomedical research. In this
chapter we summarize the findings presented in earlier chapters and
investigate--through the use of regression models--the relative
importance of NIH predoctoral support and other factors in explaining
various career-achievement measures.

Included in the study population are approximately 24,000
FY1967-81 Ph.D. recipients who while in graduate school had been paid
NIH stipends for a period of at least nine months. A diverse set of
measures pertaining to their early career achievements and research
productivity are examined in the preceding chapters. To better
understand the results of these analyses, corresponding data are
presented for two comparison groups. Group I comprises approximately
13,500 biomedical science Ph.D.s (FY1967-81) who had received their
doctoral education in university departments/programs which held NIH
training grants, but who did not themselves meet the above criterion
for inclusion in the study population. Individuals were placed in
this comparison group if their doctoral institution, field, and year
of graduation matched those of an NIH-supported trainee. Also
included in Group I are graduates who had received between one and
eight months of NIH predoctoral stipend support. Group II is made up
on another 18,500 biomedical science graduates who received their
graduate education in programs with no NIH research training support.
Taken together, the two comparison groups and the study population
include all 50,000 individuals who had earned biomedical science
doctorates from U.S. universities during this 15-year interval. As
discussed in Chapter 3, another 6,000 members of the study population
received their graduate training in chemistry, psychology, and other
health-related disciplines.

Since the interpretation of the study findings relies almost
exclusively on contrasts of the accomplishments of former NIH pre-
doctorals with the accomplishments of the other two groups of
biomedical scientists, the composition of the two comparison groups is
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of paramount importance. Individuals in Group I received their
graduate education in the same set of university departments as did
NIH trainees and may very well have benefited indirectly from the
training grant support provided to their programs (e.g., supplemental
funding for faculty salaries, seminars, and other such educational
expenses). Members of Group II, on the other hand, came from graduate
programs that had no such support. Since the NIH training grant award
has always been made on the basis of peer evaluation, it may be
presumed that those programs without awards were, on the whole,
somewhat inferior--in terms of the reputation of the faculty, the
caliber of graduate students enrolled, and the overall quality of the
curriculum offered.

Two other points should be made with regard to differences in the
composition of the study population and comparison Group I. First, it
must be recognized that, while NIH predoctoral fellows were selected
on the basis of national competition, the trainees have been appointed
by a training grant director, usually a senior member of the
departmental faculty. It is by no means clear what criteria were
typically used by training directors in determining which graduate
students in the program should receive NIH stipends. Some may have
appointed the most promising students in order to enhance the
?rospects for renewal of the training grant. Others may have selected

ess talented students and “saved" their strongest candidates to
compete for national fellowships or to work as research assistants on
federally sponsored projects. Although we have no firm basis for
assessing the relative abilities of trainees and non-trainees (Group
I) in the same department, it should be recognized that there may be
important differences that could affect the career outcomes of the two
groups. The second point pertains to the quality of the graduate
programs in which NIH-supported students and their Group I colleagues
received their training. While members of both groups (by definition)
came from the same set of university programs, there is evidence to
suggest that the NIH predoctorals were concentrated somewhat more
heavily in those institutions with the strongest reputations. As
illustrated in Figure 8.1, as many as 48 percent of these individuals
earned their doctorates from 25 universities that had "distinguished"
biomedical science programs.1 compared with 42 percent of their
Group I colleagues. This finding principally derives from the fact
that programs in these 25 universities have received a proportionally
larger share of NIH predoctoral training support. If one assumes that
the most promising students may be found in universities with the
leading biomedical science programs, then it follows that the study
population, on the whole, included a somewhat more talented cadre of
young investigators than those found in comparison Group I. It is not
surprising, of course, to find that a much smaller proportion (only 15
percent) of those in Group II earned their doctorates from other
departments in these same 25 universities.

1Based on results from the 1982 Assessment of Research-Doctorate
Programs--see footnote (b) of Table 3.3 and accompanying discussion in
Chapter 3.
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FIGURE 8.1 Percent of FY1967-81 Ph.D. recipients who
earned their doctorates from universities with
highest-rated biomedical science faculties. See
footnote (b) in Table 3.3.

The preceding discussion indicates that there may be important
differences in the overall abilities of the study population and the
two comparison groups--differences that may be relevant to the
findings, but could not be controlled for in this study. Moreover,
there is reason to believe that career outcomes are influenced by such
factors as individual motivation, career preferences, postdoctoral
mentor and laboratory, and early employment history. Thus we repeat
the caveat issued in the first chapter: since NIH predoctoral
trainees and fellows had been selected on the basis of criteria
directly or indirectly related to their abilities and interest in
biomedical research, it cannot be determined from the analyses whether
their superior records of achievement may be attributed to the
selection process, the training they received, or a combination of
these and other factors. With this caveat in mind, we proceed to
summarize the key findings from this study.

Summary of Findings The analyses presented in the preceding five
chapters examine a variety of indices relevant to the career

achievements of young investigators in biomedical research. These
indices pertain to:
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successful completion of doctoral training;

participation in postdoctoral research training;

involvement in research-related employment;

application for and acquisition of federal research
funding; and

record of publication productivity.

Although the detailed analyses given in earlier chapters have taken
into account the level of experience (i.e., year of doctorate) of an

individual,

results here are summarized for all Ph.D.cohorts

combined. With the sole exception of the first finding reported

below, data

are available for the two comparison groups as well as for

the study group. Seven key findings from the study are given in Table

8.1z
(1)

(2)

(3)

(4)

(5)

(6)

(7)

By FY1981, more than two-thirds of the NIH
trainees and fellows supported prior to
FY1976 had earned doctorates, compared with
an estimated overall completion rate for
biomedical science graduate students of less
than 50 percent.

Individuals in the study group were
considerably more likely to have
subsequently received NIH postdoctoral
fellowships or traineeships than were
members of either comparison group.

Former NIH predoctorals were also more
likely to have become involved (at later
stages in their careers) in NIH-sponsored
activities.

In comparison with Groups I and II, an
appreciably larger fraction of the study
group applied for NIH research grants.

Those in the study group who applied for NIH
research grants have been more successful in
obtaining awards than have those in either
comparison group.

Former NIH trainees and fellows have
authored, on the average, more articles than
have their biomedical science colleagues.

Articles written by members of the study
group have typically received more citations
in the bioscience literature.

The fourth and fifth columns in Table 8.1 give the ratios of the NIH
predoctorals' statistics to the statistics for those in Groups I and

II, respecti

vely, and provide indices of the relative performances of
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TABLE 8.1 Summary of Key Findings

(1) (2) (3) (4) (5)
NIH Ratio Ratio
Predoctorals Group I Group II  (1)/(2) (1)/(3)

(1) Proportion of FY1967-75 NIH predoctoral
trainees and fellows who had earned
doctoral degrees by FY1981 (Table 3.1) .690 N/A N/A

(2) Proportion of FY1967-79 Ph.D. recipients
who received NIH postdoctoral trainee or
fellowship support by FY1980 (Table 4.2) 344 .207 A7 1.66 2.01

(3) Proportion of FY1967-80 Ph.D. recipients
Mil’? on NIH sponsored activities
in 1981 (Table 5.4) 418 .358 .290 .17 1.44

(4) Proportion of FY1967-81 Ph.D. recipients
who applied for NIH research grants during
the FY1967-82 period (Table 6.1) .305 .231 174 1.32 1.75

(5) Proportion of all NIH research grant
applications by FY1967-81 Ph.D. recipients
that were funded during the FY1967-82
period (Table 6.8)2 .386 .332 .287 1.16 1.34

(6) Average number of articles authored by
FY1972 Ph.D. recipients that were
published between 1970 and 1980 (Table 7.2) 5.70 5.26 3.78 1.08 1.52

(7) Average number of citations per article
published by FY1972 Ph.D. recipients
between 1970 and 1980 (Table 7.4) 10.3 9.0 6.3 1.14 1.63

&This measure reflects the overall "success rate® on NIN research grant applications by members
of each of the three groups.
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the three groups for a particular measure. With respect to each of
these seven measures, the NIH-supported predoctorals have outperformed
members of either comparison group--and the same results were observed
for all other indices examined in this report, as well. Furthermore,
individuals in Group I, all of whom had received their graduate
education in biomedical science programs with NIH training grant
funding, had records of achievement for each of the seven measures
that were superior to those of other biomedical science graduates
(6roup II). The differences observed among these three groups, while
not necessarily large, are remarkably consistent for a diverse set of
career outcome measures. On the basis of this evidence we conclude
that graduates of the NIH predoctoral training programs have been
highly successful in pursuing careers in biomedical research.

E%Qression Models Until now we have relied exclusively on
descriptive statistics in our presentation of study results and have
deferred the issue of statistical significance. This analytical
approach was adopted since all of the results other than those
presented in Chapters 5 and 7 are based on records of the entire study
group and comparison groups, and the question of whether the observed
differences among groups are statistically significant is not of
interest--i.e., the data represent population parameters rather than
estimates of such parameters. In the analyses in Chapters 5 and 7,
which deal primarily with employment activities and publication
productivity, respectiyely, the samples from which data are derived
are sufficiently 1arge§ to guarantee that even small differences
?mon? group means are considered significant at the .95 confidence
evel.

In the remainder of this chapter we employ a multiple regression
model3 to probe more deeply into the relationship between NIH
predoctoral traineeship and fellowship programs and the early career
outcomes of talented young scientists. In this analysis three
independent variables are considered:

(1) years of experience (Ph.D. cohort);

(2) quality of Ph.D. institution (reputational rating?
of biomedical science faculty); and

(3) total months of NIH predoctoral support.

The first two of these variables are included in the model because of
their demonstrated influence on various outcome measures. For example,
it 1s quite evident from earlier findings that level of experience has
an important bearing on an individual's cumulative career accomplish-
ments--e.g., older graduates have typically had greater opportunity to
apply for federal research grants and to contribute to biomedical
science publications than have their younger colleagues. It is also

25ee Appendix B for a description of sample sizes.
3For a discussion of this model, refer to Pedhazur, 1982, Part I.

4see footnote (b) in Table 3.3 for a description of how this measure
was derived.
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reasonable to hypothesize that prestigious universities have attracted
the most talented graduate students who are more likely to have
compiled strong records of achievement than are Ph.D. recipients from
other institutions. Of particular relevance to this study, however,
is the question of whether former NIH predoctoral trainees and fellows
have outperformed other biomedical science Ph.D.s--when the effects of
these other two variables are taken into account. It is important to
recognize that since the primary purpose of this analysis is to
estimate the relative influences of each of the three independent
variables described above, no attempt has been made to differentiate
between individuals in comparison Groups I and II (as was done in
earlier analyses). Level of NIH predoctoral support is measured in
terms of how many total months an individual had received training
grant and fellowship stipends--and no one in either comparison group
had more than eight months of NIH support (most had no support). The
multiple regression models provide a statistical technique for
assessing the influences of each of the three independent variables on
the following four measures of achievement (dependent variables):

El; total number of NIH research grant applications;

2) total number of articles published;

(3) average priority score assigned to NIH grant
applications; and

(4) average number of citations per article published.

The first two measures reflect an individual's continuing interest and
involvement in biomedical research; the latter two represent measures
of individual accomplishments as an independent investigator. In
Chapters 6 and 7 it was shown that, with respect to each of these four
measures, the study population had an appreciably higher standard of
achievement than either comparison group. But would these same
results be obtained after taking into account each graduate's years of
experience and the reputed quality of his or her Ph.D. institution?
The regression models derived to explain the total number of NIH
research grant applications and the total number of published articles
attributed to an individual--two measures of research involvement--are
given in Figure 8.2. The first model is based on the records of
55,875 individuals who had earned their doctorates between FY1967 and
FY1981 and yields a multiple correlation coefficegt (R) of .284, i.e.,
the model accounts for approximately 8 percent (R¢) of the variance
in the number of grant applications by an individual. Given in the
figure are the bivariate correlation coefficients (r) describing the
relationships of each of the three independent variables with the
dependent variable and with each gther. Not surprisingly, total
months of NIH predoctoral support® is positively correlated with an

SFor the purposes of this analysis no distinction has been made
between those who had received their graduate training in departments/
programs with NIH training grants but had not themselves received NIH
stipends (Group I) and those who had received graduate training in
other settings (Group II).
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Number of NIH Research Grant Applications

N=55875 R=.28 RZ= .08l
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Number of Published Articles
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L] - - L ] L] l'. . L ] L ] L] - r = I]]] '
. university rating ., - - - = - - - T T e, e=s=se---- :
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FIGURE 8.2 Regression models for predicting total number of FY1967-82 NIH
research grant applications and total number of 1970-80 published articles
attributed to an individual. See Appendix E for means, standard deviations,
and nonstandardized regression coefficients.
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individual's level of experience (r = ,091) and the reputation of the
biomedical faculty at his orf her Ph.D. institution (r = .256), as well
as with the total number of NIH grant applications made (r = .108).

Also presented in the figure are the standardized regression coeffi-
cients (b”) in the equation:

Y = biX] + bjXp + b3X3

These standardized coefficients--sometimes referred to as beta weights
--provide a convenient index for comparing the relative effect of each
of the three independent variables on the dependent variable. As
might be expected, an 1nd1¥idua1’s years of experience is by far the
most important variable (b™ = .260) in accounting for the total

number of grant applications submitted during the FY1967-82 period.
The beta wef hi for the NIH predoctoral support variable is considera-
bly smaller ?b = ,073), but nevertheless statistically significant

at the .99 level of confidence. Thus one may surmise from this
analysis that, even after controlling for the effects of their level
of experience and the reputation of their Ph.D. institution, former
NIH trainees and fellows have submitted more NIH grant applications
than have their biomedical science colleagues.

The model for predicting the total number of articles published
between 1970 and 1980 is presented in the lower half of Figure 8.2.
The coefficients are derived from an analyis of the publication
records of 1,773 biomedical scientists who had earned their doctorates
in FY1967, FY1972, or FY1977. In view of the smaller sample size and
limited coverage of Ph.D. cohorts, it is not surprising that the model
yields a somewhat smaller multiple correlation (R = .235) than the
model discussed above. The inclusion of only these three Ph.D.
cohorts also accounts for the relatively low correlation (r = .013)
between years of experience and months of NIH predoctoral support. In
many other respects the parameters describing the two models are simi-
lar. In the second model the beta weights for all three independent
variables are statistically significant at the .99 confidence level,
with the variable representing years of experience having the largest
coefficient (b* = .196). The correlation between months of support
and number of published articles (r = .092) is not very different from
the correlation between months of support and number of grant applica-
tions (shown in the first model). In each model the NIH support
variable plays a small, but statistically significant role in
explaining the variance associated with the dependent variable.

Figure 8.3 depicts the relationships of these same three
independent variables with two outcome measures that reflect research
productivity. Coefficients for the model described in the upper half
of this figure are based on the average priority scores received by
13,601 scientists who had applied for NIH research grants during the
FY1967-82 span. Coefficients for the other model are derived from an
analysis of the average number gf citations per article published by
1,204 biomedical science Ph.D.s® who had contributed to at least one

6Included are biomedical scientists in the FY1967, FY1972, and
FY1977 Ph.D. cohorts only.
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Mean Priority Score on NIH Grant Proposals
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FIGURE 8.3 Regression models for predicting mean priority scores on FY1967-81 NIf
research grant proposals and average number of citations per article published,
1970-80. See text for a description of data transformations of dependent variable
See Appendix E for means, standard deviations, and nonstandardized regression
coefficients.
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article published during the 1970-80 period. In both models data
transformations of the dependent measures have been made to enhance
the analysis. In the first model mean priority scores have been
subtracted from a constant (5.00) so that larger values represent
superior ratings. In the second model the square root of the number
of citations per article has been used as the dependent measure since
this transformation yields_a somewhat higher correlation with each of
the independent varfables.” The overall results of the two
regression analyses are similar. The equations explaining priority
scores and citation rates yield multiple correlation coefficients of
.242 and .271, respectively--accounting for 6 to 7 percent of the
variance in the dependent measures. The NIH support variable and the
university rating variable are both positively correlated with the
dependent measures in the two models and have beta weights that are
statistically significant at the .99 confidence level. It is of
interest to note that in the regression equation explaining citations
per article the beta weight attributed to years of experience is not
statistically significant (at this same level). This result is not at
all surprising in view of the data presented in the previous chapter
(Table 7.4) which indicate that FY1972 Ph.D.s have received, on the
average, more citations per published article than have FY1967 Ph.D.s.

Summary Two general conclusions may be drawn from the four
regression models presented in this chapter. First, the three
independent variables examined--years of experience, reputed quality
of Ph.D. institution, and total months of NIH predoctoral
support--together explain only a small portion (6 to 8 percent) of the
variance associated with the dependent measures. There are
undoubtedly many other factors (such as a scientist's abilities,
research interests, postdoctoral training experience, employment
history, etc.) that are relevant to individual career outcomes, but
that are not captured in the regression models. Secondly, NIH
predoctoral support has played a small but significant role in
explaining various measures of career success--even after removing the
effects of an individual's level of experience and the reputed quality
of his or her doctoral institution. This finding is important since
it suggests that the superior records of former NIH trainees and
fellows cannot be entirely attributed to the fact that most of these
individuals received their graduate training at universities with the
leading biomedical science faculties. That is not to say, however,
that the selectivity of the NIH predoctoral training programs is
unimportant. On the contrary, many knowledgeable scientists® would
argue that one of the greatest strengths underlying these programs has
been the peer review mechanisms by which institutional training grants
and individual fellowships have been awarded.

A detailed analysis of the number of citations per article reveals a
highly skewed distribution, with a few individuals with exceptionally
large values. The square root transformation of this measure reduces the

effect of extreme values in the regression model. For a discussion

gf the use of this transformation in citation analyses, see Stewart, 1983.
NRC, 1976, pp.6-8.
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APPENDIX A
DATA SOURCES

The information reported in this study comes from six data sources

that have been collated, as described in Chapter 1. These sources
include:

(1) Roster of NIH Trainees and Fellows (NRC, FY1938-80);

{2} Survey of Earned Doctorates (NRC, FY1920-81);

3 Survey of Doctorate Recipients (NRC, 1973-81);

i4¥ NIH Consolidated Grant Applicant File (NRC, FY1967-82);

5 NSF Master File of Grant Applicants (NSF, FY1973-82); and
(6) Research Publication and Citation File (NIH, 1970-80).

The first four of these sources are maintained by NRC staff, with
partial or full support from the NIH. The derivation of the

information contained in each computer file is briefly described in
this appendix.

(1) Roster of NIH Trainees and Fellows This source includes records
for approximately 170,000 individuals who had received NIH training
grant or fellowship support (at either the predoctoral or postdoctoral
level) during the FY1938-80 span. The data are compiled from NIH
appointment records that are kept on individual fellowship or
institutional training grant awards. The file is updated periodically
by NRC staff--work is now underway to add awards through FY1982. The
trainee-fellow file provided the basis for identifying the study
population. Included in this population were any FY1967-81 Ph.D.
recipients who had received a total of nine months or more support
from the following NIH predoctoral training programs:

{1} Graduate Training Program (T01);

2 Combined Undergraduate and Graduate Training Program (T03);
53; Medical Scientist Training Program (T05 and T732);

4 Institutional National Research Service Award (T32); and
(5) Predoctoral Fellowship Award (FO1).

In addition to information about the type of award and months of
predoctoral support an individual received, the file also contains
data on NIH postdoctoral fellowship and training grant appointments
which are analyzed in Chapter 4, as well as full name, social security
number, training institution, and other biographic information that
was used in collating with records from other files.

- 105 -
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(2) Survey of Earned Doctorates This annual survey of new recipients
) .D. or equivalent research doctorates from U. S. institutions in
all fields of learning collects information on the demographic
characteristics, educational background, graduate training, and
postgraduation employment plans of the doctoral graduates

(FY1920-81). The data file contains records for all 50,000
individuals who earned Ph.D.s in biomedical sciences during the
FY1967-81 period and for numerous graduates in other related fields as
well. Since the survey population encompasses virtually all graduates
of accredited doctoral programs, the file was used to determine
whether or not particular individuals had completed their doctoral
training, and if so, in which specialty field (examined in Chapter

3). The file also provides information on a graduate's plans to
pursue postdoctoral training (examined in Chapter 4). The demographic
data collected in the survey--includig full name, social security
number, undergraduate and graduate institutions attended, year of
birth, sex, and citizenship--were useful in collating with records in
other data files. Most important, the Survey of Earned Doctorates was
the source for identifying individuals to be included in the two
comparison groups used in the study analyses.

(3) Survey of Doctorate Recipients This biennial survey compiles
current employment information on a stratified random sample of
individuals who had earned science or engineering doctorates in the
preceding 42-year period. The sample selected in the biomedical
sciences represents approximately one-fourth of the Ph.D. population,
and between 65 and 70 percent of those surveyed provided responses in
each survey year (1973, 1975, 1977, 1979, and 1981). Among the
information compiled were the fraction of time an individual devotes
to research and other work activities, his or her faculty rank (if
applicable) and whether or not an individual's work was federally
sponsored. This information is analyzed in Chapter 5. In addition,
survey respondents with FY1967, FY1972, or FY1977 Ph.D.s in biomedical
science fields were selected for the publication analyses (Chapter
7). Survey information on employment histories was matched with
authors' institutional affiliations in order to help identify
individuals with common names.

(4) NIH Consolidated Grant Applicant File This file includes records
Tor all applications for NIH research grants and contracts., For
purposes of our analyses (see Chapter 6) we have considered only
FY1967-82 applications for Research Projects (R-awards), Research
Program Projects and Centers (P-awards), and General Research Clinical
Centers (M-awards). For each application the file contains
information on the name of the principal investigator, whether or not
the proposal was approved and funded, and the priority score assigned
by the peer review group (study section). Disapproved applications
have been arbitrarily assigned a priority score of 5.0. Application
records have been summarized by individuals and then matched with
records from the Survey of Earned Doctorates.
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(5) NSF Master File of Grant Applicants With the cooperation of NSF
staff, a file was created with all FYI19/3-82 applications for NSF
research grants in the biological sciences. Each record includes the
name of the principal investigator, the names of any co-investigators,
and an indication of whether or not the proposal was funded. Not
available in the file is information on whether an application was
approved for funding or the priority score it received. As was the
case with the NIH file described above, the NSF applications have been
summarized by individual and collated with records from the Survey of
Earned Doctorates. For purposes of this study the principal
investigator and any co-investigator named in the grant application
have been treated as independent applicants. These data are analyzed
in Chapter 6.

(6) Research Publication and Citation File Publication records were
compiled for approximately I, ndividuals who had earned biomedical
science Ph.D.s in FY1967, FY1972, or FY1977. As described earlier,
these individuals had responded to the biennial Survey of Doctorate
Recipients at least once during the 1973-81 period. For each
individual a determination was made of how many articles he or she had
authored or coauthored during the 11-year span between 1970 and 1980.
Also tabulated was the total number of citations during this same
period to the articles attributed to an individual. Both the :
publication and citation analyses were restricted to articles that
appeared in a carefully selected set of 275 journals (listed in
Appendix C) covering a broad range of areas in biomedical research.
The publication records--including names of all authors and coauthors,
article title, and journal and date of publication--were obtained from
the MEDLARS system, a computerized information system maintained by
the National Library of Medicine. The citation data were derived from
the Science Citation Index, compiled by the Institute for Scientific
Information. The initial processing of publication data was performed
by Computer Horizons, Inc. under contract to the NIH. A description
of the collation process used to derive individual publication counts
is given in Chapter 7. !
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APPENDIX B

SURVEY RESPONSE DATA FOR TABLES 5.1-5.4

Number of Responses in Each Survey Year

T973-]
1973 1975 1977 1979 1981 Average

1967-68 Ph.D. Recipients

NIH Predoctoral Support 446 444 405 274 278 1847
Biomedical Group I 202 195 178 133 132 840
Biomedical Group 11 248 237 214 170 176 1045
1969-70 Ph.D. Recipients

NIH Predoctoral Support 566 541 491 343 366 2307
Biomedical Group I 226 222 190 143 157 938
Biomedical Group 11 268 258 216 161 164 1067
1971-72 Ph.D. Recipients

NIH Predoctoral Support 593 566 527 349 345 2380
Biomedical Group I 320 300 264 179 179 1242
Biomedical Group 11 412 367 kkj 203 195 1508
1973-74 Ph.D. Recipients

NI Predoctoral Support 502 422 Kk n 1629
Biomedical Group | n 281 175 228 1015
Biomedical Group 11 414 330 219 279 1242
1975-76 Ph.D. Recipients

NIH Predoctoral Support 449 319 378 1146
Biomedical Group I 267 172 197 636
Biomedical Group 11 440 286 n 1067
1977-78 Ph.D. Recipients

NIH Predoctoral Support n 309 640
Biomedaical Group I 208 204 412
Biomedical Group 11 285 272 557
1979-80 Ph.D. Recipients

NIH Predoctoral Support 284 284
Biomedical Group I 175 175
Biomedical Group 11 309 309
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APPENDIX D

DETAILED DATA ON THE CAREER ACCOMPLISHMENTS OF PREDOCTORALS
SPONSORED BY EACH NIH INSTITUTE

TABLE 3.1A Number and Percent of FY1967-79 NIH Predoctoral Trainees
or Fellows Awarded Their Doctorates by FY1981 116

TABLE 3.3A Percent of FY1970-81 Ph.D. Recipients Who Earned Their
Doctorates from Universities with Distinguished
Reputations in Biomedical Disciplines 117

TABLE 4.1A Percent of FY1967-81 Ph.D. Recipients Planning to Take
Postdoctoral Appointments After Graduation 118

TABLE 6.1A Percent of the FY1967-81 Ph.D. Recipients Who Applied for
NIH Research Grants During the FY1967-82 Period 119

TABLE 6.2A Percent of the FY1967-81 Ph.D. Recipients with NIH
Research Grant Applications That Were Recommended for
Approval During the FY1967-82 Period 120

TABLE 6.3A Percent of the FY1967-81 Ph.D. Recipients Awarded NIH
Research Grants During the FY1967-82 Period 121

TABLE 6.6A Percent of the FY1967-81 Ph.D. Recipients Applying for NIH
Research Grants Who Received One or More Awards by FY1982 122

TABLE 6.7A Percent of A1l NIH Research Grant Applications by FY1967-81
Ph.D. Recipients That Were Approved for Eunding During the
FY1967-82 Period 123

TABLE 6.8A Percent of A1l NIH Research Grant Applications by FY1967-81
Ph.D. Recipients That Were Funded During the FY1967-82 19
Period

TABLE 6.12A Percent of the FY1967-81 Ph.D. Recipients Applying for
either NIH or NSF Research Grants Who Received One or More
Awards by FY1982 125

TABLE 7.1A Percent of FY1967, FY1972, and FY1977 Ph.D. Recipients Who
Had One or More Articles Published During the 1970-80
Period 126

TABLE 7.2A Average Number of Articles Published by FY1967, FY1972,
and FY1977 Ph.D. Recipients During the 1970-80 Period 127

TABLE 7.3A Average Number of Citations to Articles Published by
FY1967, FY1972, and FY1977 Ph.D. Recipients During the
1970-80 Period 128

TABLE 7.4A Average Number of Citations per Article Published by

FY1967, FY1972, and FY1977 Ph.D. Recipients During the
1970-80 Period 129
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TABLE 3.1A Mumber and Percent of FY1967-79 NIH Predoctoral Trainees or Fellows Awarded Their Doctorates by FY1981

Latest Year of WIM Predoctoral Funding

Total

NIH Training Support(a) 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1967-79
NIGS Predocs N 1852 1981 2167 2108 1698 1558 1430 1607 1942 1445 1349 1335 1332 21804
Mwarded Doctorate(b) N 1319 1479 1637 1587 1241 1120 1101 1138 1372 973 813 635 430 14845
£ 71,2 74,7 75.5 75.3 73.1 7.9 77.0 70.8 70.6 67.3 60.3 47.6 32.3 68.1
NC] Predocs ] 7 69 83 75 86 81 92 153 151 207 151 167 214 1606
Awarded Doctorate W 42 39 4 39 48 42 49 87 89 125 86 85 81 854
£ 54,5 56.5 50.6 52.0 55.8 51.9 53.3 56.9 58.9 60.4 57.0 %50.9 137.9 §3.2
NICHD Predocs N 240 249 366 286 312 305 211 328 252 184 193 204 14 3314
Awarded Doctoratea N 136 158 230 193 203 200 137 195 159 103 97 79 63 1953
£ 56.7 63.5 62.8 67.5 65.1 65.6 64.9 59.5 63.1 56.0 50.3 38.7 .2 58.9
MHLBI Predocs N 1M 147 121 119 81 136 95 146 100 102 101 85 90 1434
Awarded Doctorate L 57 76 65 57 46 79 56 90 53 49 46 42 39 758
% S51.4 51.7 53.7 47.9 56.8 58.1 58.9 61.6 53.0 48.0 45.5 49.4 43.3 52.6
NIEHS Predocs ] 102 128 169 158 196 88 93 108 106 83 57 45 9% 1429
Mearded Doctorate N 59 76 107 102 14 54 60 69 56 56 n 16 28 8ss
£ 57.8 59.4 63.3 64.6 71.9 61.4 64.5 63.9 52.8 67.5 54.4 35.6 29.2 59.8
NIAID Predocs L] 182 180 244 217 243 246 237 256 134 133 45 57 42 2216
Awarded Doctorate i 14 113 137 125 140 160 146 169 92 n 17 27 13 1324
% 62.6 62.8 56.1 57.6 57.6 65.0 61.6 66.0 68.7 53.4 37.8 47.4 31.0 59.7
HIADDK Predocs N 22 3 26 26 27 4 28 N k! } 5 16 25 26 341
Awarded Doctorate N 12 16 15 19 15 18 4 12 21 5 n 12 170
% 54,5 853.3 §7.7 73.1 55.6 43.9 50.0 38.7 55.3 31.3 44,0 46.2 49.9
NIA Predocs N 46 42 47 1 168
Asarded Doctorate N 24 17 18 3 62
] §2.2 40.5 38.3 9.1 36.9
NINCDS Predocs N 40 43 5 67 54 56 43 ™ 75 45 10 27 18 597
Marded Doctorate N 3 M 29 54 3 26 1N 58 54 k1) 3 10 5 396
% 77.5 79.1 82.9 80.6 57.4 46.4 72.1 69.0 72.0 66.7 30.0 37.0 27.8 66.3
NIDR Predocs N 52 74 72 58 62 104 69 93 58 72 42 16 19 791
Amardea Doctorate N 3 & & 35 37 66 43 51 3 4 20 7 7 472
% 69.2 63.5 65.3 60.3 59.7 63.5 62.3 54.8 62.1 55.6 47.6 43.8 136.8 §9.7
MEI Predocs ] 1 1 1 3 2 14 6 7 19 20 21 108
Mmarded Doctorate N 3 2 4 3 10 16 9 6 57
] 100.0 100.0 57.1 50.0 58.8 B84.2 45.0 28.6 54.3
Total NIH Predocs N 2678 2901 3284 3115 2760 2618 2300 2820 2862 2339 2025 2028 2075 33805
Mwarded Doctorate W 1806 2038 2309 2211 1902 1768 1639 1877 1935 1481 1151 939 687 21743
£ 67.4 70.3 70.3 71.0 68.9 67.5 71.3 66.6 67.6 63.3 56.8 46.3 33.1 64.3

(a)Includes all individuals with one or more months of predoctoral training support from an NIH institute;

individuals with support from more then one institute are categorized according to the institute from which they
received their most recent predoctoral sti

(b)Since a significant number of those

m%yini in the last five years may still have been in graduate training

after FY1981, the percentages reported for recent predoctoral trainees/fellows underestimate the actual percent
who will eventually complete their doctoral training.

SOURCES:
Earned Doctorates.

National Institutes of Health, Roster of Trainees and Fellows; National Research Council, Survey of
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TABLE 3.3A Percent of FY1970-81 Ph.D. Recipients Who Earned Their Doctorates from Universities with
Distinguished Reputations in Biomedical Disciplines

Fiscal Year of Doctorate

Distinguished Univ. 1 3 1 9 8 6 [ 34
100.0 100.0 50.0 60.0 88.9 50.0 66.7 66.7

1841 2068 1780 1680 1613 1585 1552 1522 1418 1426 1441 1436 19362
823 @872 762 777 765 782 773 785 719 750 737 768 9313
44.7 42.2 42.8 46.3 47.4 49,3 49.8 S51.6 50.7 52.6 51.1 53.5 48.1

Total NIH Predocs
Distinguished Untiv.

Total
NIH Traini t(a 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1970-81
NIGMS Predocs N 1369 1523 1249 1159 1090 W48 1029 1002 922 907 905 9N 13114
Distinguished Univ.(d) N 656 704 595 575 6578 571 570 581 S8 525 508 527 6908
£ 47.9 46.2 47.6 49.6 53.0 54.5 55.4 58.0 56.2 57.9 56.1 57.8 52.7
RCI Predocs ] u 23 45 k) 7 45 54 68 92 119 127 128 806
Distinguished Univ. il 1 7 24 12 13 24 28 13 43 55 68 72 390
% 32.4 30.4 53.3 35.3 35.1 53.3 51.9 48.5 46.7 46.2 53.5 56.3 48.4
NICHD Predocs N 14 W8 150 155 178 166 145 154 124 130 134 136 1734
Distinguished Univ. ] 46 53 50 76 78 72 67 61 61 65 57 55 L]
£ 40.4 35.8 33.3 49.0 43.8 43.4 46.2 39.6 49.2 50.0 42.5 40.4 42.7
WHLBI Predocs N 42 48 49 45 59 49 54 48 52 60 73 77 656
Distinguished Unfv. L] 15 15 10 16 8 10 9 13 15 18 19 27 175
£ 357 3.3 20.4 35.6 13.6 20.4 16.7 27.1 28.8 30.0 26.0 35.1 26.7
NIEHS Predocs N 10 95 94 98 65 66 62 54 48 51 50 53 837
Distinguished Univ. ] n 26 18 29 23 23 25 21 19 30 17 26 288
% 30.7 27.4 19.1 29.6 35.4 34.8 40.3 38.9 39.6 58.8 34.0 49.1 34.4
NIAID Predocs [ ] 104 133 111 112w 17 s 07 77 70 63 55 1168
Distinguished Univ. N 41 43 39 44 36 48 45 40 25 23 30 23 437
£ 39.4 32.3 35.1 39.3 35.6 41.0 39.1 37.4 32,5 32.9 47.6 41.8 37.5
NIADDK Predocs ] 9 17 9 16 15 7 12 10 1 8 13 21 148
Distinguished Univ. N 4 4 ] 6 7 1 7 5 3 7 7 16 12
% 44,4 23.5 55.6 37.5 46.7 14.3 58.3 50.0 27.3 87.5 53.8 76.2 48.6
RIA Predocs N 6 W0 14 18 14 o8
Distinguished Univ. N 2 k| 3 10 4 22
£ 33.3 30.0 21.4 55.6 28.6 35.5
RINCDS Predocs ] 27 40 30 22 30 28 3 3 33 25 26 19 346
Distinguished Univ. N 4 1 3 4 8 15 9 13 10 1n 13 n 112
£ 4.8 27.5 10.0 18.2 26.7 53.6 27.3 39.4 30.3 44.0 50.0 57.9 32.4
NIDR Predocs ] 41 41 43 39 38 58 45 38 3 33 20 13 443
Distinguished Univ. N 15 9 18 15 4 17 10 15 13 5 2 1 134
% 36.6 22.0 41.9 38.5 36.8 29.3 22.2 39.5 38.2 15.2 10.0 7.7 30.2
NE] Predocs : 1 3 2 15 9 12 9 51
4
N
N
)

a)Includes all individuals with a total of at least 9 months of predoctoral training support from an NIH
nstitute; individuals with support from more than one institute are categorized according to the institute from
which they received their most recent predoctoral stipend.

(b)using results from the 1982 Assessment of Research-Doctorate Programs, an average for each university was
computed from the mean ratings of the scholarly quality of faculty in biochemistry, cellular/molecular biol-
ogy, microbiology, and physiology programs. In calculating university averages, mean ratings were weighted
sccording to the number of 1976-80 graduates from each program evaluated. A total of 25 universities with
biomedical program averages of 3.50 or higher were considered to have distinguished reputations.

%nas: Mational Institutes of Health, Roster of Trainees and Fellows; National Research Council, Survey of Earned
torates.
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TABLE 4.1A Percent of FY1967-81 Ph.D. Recipients Planning to Take Postdoctoral Appointments After Graduation
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Fiscal Year of Doctorate

NIH Traini rt{a
NIGNS Predocs N
Planning Postdoc(b) l’l

WC] Predocs
Planning Postdoc

NICHD Predocs
Planning Postdoc

MHLBI Predocs
Planning Postdoc

NIEHS Predocs
Planning Postdoc

NIAID Predocs
Planaing Postdoc

N

N

4

N

N

]

N

N

]
L]

N

]

4
NIADDK Predocs N
Planmning Postdoc :
KIA Predocs i1
Planning Postdoc :
N

]

]

]

N

b 1

L]

B

4

N

N

RINCDS Predocs
Planning Postdoc

NIDR Predocs
Planning Postdoc

NEI Predocs
Planning Postdoc

Total NIH Predocs
Plaming Postaoc

Total
1967 1 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1967-81
1018 1244 1401 1369 1523 1249 1159 1090 1048 1029 1002 922 907 905 91 16777
467 593 746 809 867 743 705 651 703 707 6B7 676 653 667 681 10355
45.9 47,7 53.2 59.1 56.9 59.5 60.8 59.7 67.1 68.7 68.6 73.3 72.0 73.7 74.8 61.7
13 20 32 23 45 34 37 &5 54 68 92 119 127 128 871

6 8 17 19 12 29 23 23 n 42 53 65 81 9 9 602
46.2 40.0 53.1 55.9 52.2 64.4 67.6 62.2 68.9 77.8 77.9 70.7 68.1 78.0 73.4 69.1
22 66 100 114 148 150 155 178 166 145 154 124 130 134 136 1922
10 20 37 55 46 54 54 53 60 49 53 40 54 66 74 725
45,5 30.3 37.0 48.2 31.1 36.0 34.8 29.8 36.1 33.8 34.4 32.3 41.5 49.3 54.4 37.7
32 42 58 42 48 49 45 59 49 54 48 52 60 73 77 788
15 14 32 21 23 23 27 33 36 37 30 3 44 50 §7 473
46.9 33.3 55.2 50.0 47.9 46.9 60.0 55.9 73.5 68.5 62.5 59.6 73.3 68.5 74.0 60.0
22 50 62 101 95 94 98 65 66 62 54 48 51 50 53 m
4 5 8 20 30 26 21 20 17 22 17 15 22 22 21 270
18.2 10.0 12.9 19.8 1.6 27.7 21.4 30.8 25.8 35.5 31.5 31.3 43.1 44,0 39.6 27.8
63 85 80 104 133 111 112 w1 117 115 107 77 70 63 55 1393
22 35 4 64 72 72 68 63 79 81 80 56 46 43 37 862
34.9 41,2 55.0 61.5 54.1 64.9 60.7 62.4 67.5 70.4 74.8 72.7 65.7 68.3 67.3 61.9
10 12 n 5 17 9 16 15 7 12 10 n 8 13 21 181
2 4 7 3 9 4 8 8 4 3 6 8 1 7 n . 8§
20.0 33.3 63.6 33.3 52.9 44.4 50.0 53.3 57.1 25.0 60.0 72.7 12.5 53.8 S52.4 47.0
6 10 14 18 4 62

2 3 2 5 3 15

33.3 30.0 14,3 27.8 2.4 24.2

4 23 0 27 & 30 2 30 28 33 33 33 25 26 19 413
3 n 9 9 n 12 7 9 14 14 10 16 13 14 10 162
21.4 47.8 30.0 33.3 27.5 40.0 31.8 30.0 50.0 42.4 30.3 48,5 52.0 53.8 52.6 39.2
21 20 39 & 4] 43 39 38 58 45 38 3 33 20 13 523
6 7 10 10 4 14 17 8 17 15 12 16 n 14 7 * 178
28.6 35.0 25.6 24.4 34.) 32,6 43.6 21.1 29.3 33.3 3.6 47.1 33.3 70.0 53.8 u.0
1 3 2 15 9 12 9 51

3 2 n 8 n 7 42

100.0 100.0 73.3 88.9 91.7 77.8 B2.4

1215 1562 1813 1841 2068 1780 1680 1613 1585 1552 1522 1418 1426 1841 1436 23952
535 697 910 1010 we4 977 930 868 961 973 952 937 935 998 1002 13769
44.0 44.6 50.2 54.9 52.4 54,9 55.4 53.8 60.6 62.7 62.5 66.1 65.6 69.3 69.8 §7.5

(a)Incluces all individuals with a total of at least 9 months of predoctoral training support from an MIN
fnstitute; individuals with support from more than one institute are categorized according to the institute from which they
raceived their most recent predoctoral sti
(b)Includes graduates who at the time they completed requirements for their doctorates reported that they intended to take

postdoctoral sppointments.

SOURCES: National Institutes of Health, Roster of Trainees and Fellows; National Research Council, Survey of Earned

Doctorates.
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TABLE 6.1A Percent of the FY1967-81 Ph.D. Recipients Who Applied for NIH Research Grants During the FY1967-82 Period

NIH Traini a
NIgMS

NCI Predocs
Applied for NIH Grant

NICHD Predoc
Applied far NIN Grant

WHLB]I Predocs
Applied for NIH Grant

NIEHS Predocs
Applied for NIH Grant

NIAID Predocs
Applied for NIN Grant

NIADDK Predocs
Applied for NIH Grant

NIA Predocs
Applied for NIN Grant

NINCDS Predocs
Applied for NIH Grant

NIDR Predocs
Applied for NIH Grant

NE] Predoc
Applied for NIH Grant

Total NIH Predocs
Applied for NIH Grant

Predocs
Applied for NIH Grant(b)

N
N
b 3
N
N
%
N
)
]
N
N
b
H
N
1
N
H
%
N
N
i
N
N
]
N
N
]
N
N
%
N
N
3
N
N
%

Fiscal Year of Doctorate

Total

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 196781
1018 1244 1401 1369 1523 1249 1159 1090 1048 1029 1002 922 907 905 91 16777
416 536 605 583 573 459 412 390 391 339 295 195 113 6 13 5382
40.9 43.1 43,2 42,6 37.6 36.7 35.5 35.8 37.3 32.9 29.4 21.1 12.5 6.9 1.4 32.1
1 20 32 34 23 45 34 37 45 54 68 92 119 127 128 Y4l

4 12 14 B8 15 23 15 16 21 26 14 25 26 5 4 238

30.8 60.0 43.8 52,9 65.2 51.1 44,1 43,2 46.7 48,1 20.6 27.2 21.8 3.9 3.1 27.3
22 66 100 114 148 150 155 178 166 145 154 124 130 134 136 1922

8 28 32 44 58 38 40 62 43 35 35 24 18 10 2 a7

36.4 42.4 32,0 38.6 39.2 25.3 25.8 34,8 25.9 24.1 22,7 19.4 13.8 7.5 1.5 24.8
32 42 58 42 48 49 45 59 49 54 48 52 60 713 77 788

1 21 29 17 21 24 20 19 17 W6 15 4 19 N 2 260

46.9 50,0 50.0 40.5 43.8 49.0 44.4 32,2 34,7 29.6 31.3 26.9 31.7 15.1 2.6 33.0
22 50 62 101 95 94 98 65 6 62 54 48 51 S0 53 m

6 7 7 6 22 5 15 9 10 9 8 5 5 6 130

27.3 14,0 11,3 15,8 23.2 5.3 15.3 13.8 152 14.5 14.8 10.4 9.8 12.0 13.4
63 85 80 104 133 1M 112 101 117 115 W07 77 70 63 5§ 1393

30 33 29 43 49 42 54 28 39 31 3} 13 5 3 3 433

47.6 38.8 36.3 41.3 36.8 37.8 48.2 27.7 33.3 27.0 29.0 16.9 7.1 4.8 5.5 3.1
W 12 1N 9 W 9 18 15 7 122 1w N 8 13 2 181

5 5 5 2 6 3 5 3 2 7 4 4 3 1 2 §7

50.0 41.7 45.5 22.2 35.3 33.3 31.3 20.0 28.6 58.3 40.0 36.4 37.5 7.7 9.5 31.5
6 10 11w 1B 18 62

2 2 3 3 2 12

33.3 20.0 21.4 16.7 14.3 19.4

M 23 30 27 4 30 22 30 28 33 33 33 2% 26 19 M

4 10 9 8 9 9 7 N 6 8 10 4 3 1 99

28.6 43.5 30.0 29.6 22.5 30.0 31.8 36.7 21.4 24.2 30.3 12.1 12,0 3.8 26.0
21 20 39 4 4 43 39 38 S8 45 38 3¢ 33 2 13 523

1 7 w7 12 15 19 13 17 18 16§ 1B 13 9 6 1 192

52.4 35.0 43.6 29.3 36.6 44.2 33.3 44.7 31.0 35.6 47.4 38.2 27.3 30.0 7.7 36.7
' 1 3 2 15 9 12 9 51

1 1 2 7 1 2 i

100.0 33.3 100.0 46.7 11.1 16.7 27.5

1215 1562 1813 1841 2068 1780 1680 1613 1585 1552 1522 1418 1426 1441 1436 23952
499 659 747 743 768 622 581 555 543 488 434 306 205 110 29 7294
41,1 42.2 41.2 40.4 37.1 34.9 34.6 34,4 34.6 3.4 28.5 21.6 4.4 7.6 2.0 30.5

a)Includes all individuals with a total of at least 9 months of predoctoral training support from an NIH

nstitute; individuals with support from more than one institute are categorized according to the institute from which they

recaived their most recent predoctoral stipend.
(b)Includes all individuals who submitted one or more applications for NIH research grants during the FY1967-82 period.

SOURCES: Mationmal Institutes of Health, Roster of Trainees and Fellows and Consolidated Grant Applicant File; National Research

Council, Survey of Earned Doctorates.
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TABLE 6.2A Percent of the FY1967-81 Ph.D. Recipients with NIH Ressarch Grant Applications That Were Recommended for Approval
During the FY1967-82 Period

Fiscal Year of Doctorate

Total

HIK Traini [ 1967 1968 1 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 198] 1967-81
NI@MS Predocs N 1018 1244 1401 1369 1523 1249 1159 1090 1048 1029 1002 922 907 905 9 16777
Approved NIH Grant(b) N 385 482 543 539 510 420 362 354 364 315 277 176 104 54 12 4897
% 37.8 38.7 38.8 39.4 33.5 33.6 3.2 32.5 34.7 0.6 27.6 19.1 1.5 6.0 1.3 29.2
NCI Predocs N 13 20 32 34 23 45 34 37 45 sS4 68 92 119 127 128 an
Approved MNIH Grant ] 4 1 13 15 14 21 13 16 19 25 14 21 21 5 4 216
% 30.8 55.0 40.6 44.1 60.9 46.7 38.2 43.2 42.2 46.3 20.6 22.8 17.6 3.9 1. 24.8
NICHD Predocs N 22 66 100 114 148 150 155 178 166 145 154 124 130 1M 136 1922
Approved NIH Grant N 7 24 26 34 &0 28 34 S 39 26 228 23 W 6 2 381
£ 31.8 36.4 26.0 29.8 27.0 8.7 21.9 28.1 23.5 17.9 18.2 18.5 0.8 4.5 1.5 19.8
NHLBI Predocs ] 32 42 58 42 48 49 45 59 49 54 48 52 60 73 77 788
Approved NIN Grant N n 8 27 W 20 2 6 15 16 4 15 W 17 10 2 230
£ 34.4 42,9 46.6 33.3 41.7 42.9 35.6 25.4 32.7 25.9 31.3 26.9 28.3 13.7 2.6 29.2
MIEKS Predocs N 2 S0 62 W1 98 94 98 65 66 62 54 48 51 S50 8 am
Approved NIH Grant L] 5 5 5 14 18 5 12 8 9 4 8 L] 5 5 108
% 22.7 0.0 8.1 13.9 18.9 5.3 2.2 12.3 13.6 6.5 14.8 0.4 9.8 10.0 na
NIAID Predocs [ ] 63 a5 80 104 133 1M 112 wr 17 s w7 77 70 63 L1 ] 1393
Approved NIH Grant ] 27 28 27 37 44 39 50 26 32 3t 30 12 5 3 3 394
£ 42,9 32.9 33.8 35.6 33.1 35.1 44.6 25.7 27.4 27.0 28.0 15.6 7.1 4.8 5.5 28.3
NIADDX Predocs N 0w 12 n y 7 9 16 15 7 12 W n g8 13 2 181
Approved WIH Grant N 5 5 4 2 4 3 4 3 2 6 4 3 3 2 50
£ 50.0 41,7 36.4 22.2 23.5 33.3 25.0 20.0 28.6 50.0 40.0 27.3 37.5 9.5 27.6
ll:’m RIK Gr : ? “'I’ '; Ig 1? .g

ant

% 16.7 10.0 14.3 1.1 7.1 11.3
RINCDS Predocs N 4 23 0 27 & 3N 2 30 28 33 33 33 25 26 "V 413
Approved NIH Grant [ ] 3 8 8 5 8 9 6 8 5 7 6 3 3 1 80
% 21.4 34,8 26.7 8.5 20.0 30.0 27.3 26.7 17.9 21.2 18.2 9.1 12.0 3.8 19.4
NIDR Predocs i 21 20 3 4 4] 43 39 38 58 45 338 M4 33 20 1N 523
Approved NIH Grant N 7 6 12 12 12 n 12 15 0 W4 15 n 5 6 1 149
% 33.3 30.0 30.8 29.3 29.3 25.6 30.8 39.5 17.2 31.1 39.5 32.4 15.2 30.0 7.7 28.5
NE] Predocs ] 1 3 2 15 9 12 9 51
Approved NIH Grant L] 1 1 1 7 1 2 13
% 100.0 33.3 50.0 46.7 11.1 16.7 25.5
Total NIH Predocs N 1215 1562 1813 1841 2068 1780 1680 1613 1585 1552 1522 1418 1426 1441 1436 23952
Approved NIH Grant N 454 587 665 672 670 557 509 495 497 443 399 276 180 94 27 6525
£ 37.4 37.6 36.7 36.5 32.4 31.3 30.3 30.7 3.4 28.5 26.2 19.5 12.6 6.5 1.9 27.2

*a}lulm all indivicuals with a total of at least 9 months of predoctoral training support from an NIM

nstituts; individuals with support from more than one institute are categorized according to the institute from which they
received their most recent predoctoral stipend.

(b)Includes all indivicuals who had one or more NIH research grant applications approved for funding during the FY1967-82

peried.

SOURCES: Nkational Institutes of Health, Roster of Trainees and Fellows and Consolidated Grant Applicant File; National Research
Council, Survey of Earned Doctorates.
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TABLE 6.3A Percent of the FY1967-81 Ph.D. Recipients Awarded NIH Research Grants During the FY1967-82 Period

NIH Traini
NIGMS

NCI Predocs
Mwarced RIN Grant

NICHD Predocs
Awarded NIH Grant

NHLB] Predocs
Asaroed NIH Grant

MIEHS Predocs
Awarded NIH Grant

NIAID Predocs
Awarded NIH Grant

NIADDK Predocs
Awarded NIH Grant

RIA Predocs
Amarded NIH Grant

MINCDS Predocs
Awarded MIH Grant

NIDR Predocs
Mwaroed NIN Grant

NE] Predocs
Amarded NIH Grant

Total NIH Predocs
Mmarded MIH Grant

rt{a

Fiscal Year of Doctorate

Predocs
Awarded NIM Grant(b)

* Total
1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1580 1981 1967-81

N 1018 1244 1401 1369 1523 1249 1159 1090 1048 1029 1002 922 907 905 91 16777
N 297 368 401 396 392 324 250 250 257 206 173 98 56 32 9 sn
£ 29.2 29.6 28.B 28.9 25.7 25.9 21.6 22.9 24.5 20.0 17.3 10.6 6.2 3.5 1.0 20.9
N 13 20 32 AN 23 &5 34 37 & 54 68 92 119 127 128 an
N 4 7 8 9 7 19 8 g 12 17 5 10 15 5 3 138
£ 30.8 35.0 25.0 26.5 30.4 42,2 23.5 24.3 26.7 N.5 7.4 0.9 1.6 3.9 2.3 15.8
L] 22 66 100 114 148 150 155 178 166 145 154 124 130 134 136 1922
N 7 8 20 21 6 21 22 36 19 4 17 n 5 3 1 241
£ 31.8 27.3 20.0 18.4 17.6 14.0 1.2 20.2 11.4 9.7 11.0 8.9 3.8 2.2 7 12.5
N 32 42 58 42 48 49 &5 59 &9 54 48 52 60 73 77 788
N 9 4 21 9 16 15 12 6 8 12 9 7 7 6 2 153
% 28.1 33.3 3.2 21.4 33.3 30.6 26.7 10.2 16.3 22.2 18.8 13.5 11.7 8.2 2.6 19.4
B a2 50 62 101 95 94 98 65 66 62 S4 48 51 50 853 m
N 3 3 2 0 n 2 4 4 5 2 3 3 2 3 57
£- 136 6.0 3.2 9.9 11.6 2.1 4.1 6.2 7.6 3.2 5.6 6.3 3.9 6.0 5.9
N 63 85 80 104 133 111 112 w01 117 1S5 107 77 70 63 55 1393
N 23 19 8 20 27 28 33 12 20 23 15 4 3 1 246
%2 36.5 22.4 22.5 19.2 20.3 25.2 29.5 11,9 17.1 20.0 4.0 5.2 4.3 1.6 17.7
[ ] 10 12 n 9 17 9 16 15 7 12 10 n 8 13 21 181
& 4 3 3 1 3 4 2 1 3 1 2 3 30
% 40.0 25.0 27.3 5.9 33.3 25.0 13.3 14.3 25.0 10.0 18.2 37.5 16.6
] 6 10 4 18 14 62
N 1 2 3
3 10.0 14.3 4.8
n 4 23 30 27 & 30 2 30 28 33 33 3 25 26 19 413
N 3 6 7 4 k] 4 4 5 5 6 6 3 56
% 21.4 26.1 23.3 148 7.5 13.3 18.2 16.7 17.9 18.2 18.2 12.0 13.6
N 21 20 ¥ & 41 43 39 338 58 45 38 k' ) 33 20 13 523
N 6 5 8 8 7 7 8 n 8 10 10 8 4 3 103
£ 28.6 25.0 20.5 19.5 17.1 16.3 20.5 28.9 13.8 22.2 26.3 23.5 12.1 15.0 19.7
N 1 3 2 15 9 12 9 51
N 1 1 1 4 1 1 3
1 100.0 33.3 50.0 26.7 11.1 8.3 17.6
N 1215 1562 1813 1841 2068 1780 1680 1613 1585 1552 1522 1418 1426 1441 1436 23952
N 356 443 490 477 490 423 345 335 336 294 240 148 101 54 15 4547
£ 29.3 28.4 27.0 25.9 23.7 23.8 20.5 20.8 21.2 18.9 5.8 10.4 7.1 3.7 1.0 19.0

(a)Includes all individuals with a total of at least 9 months of predoctoral training support from an WIH

institute; individuals with support from more than one institute are categorized according to the institute from which they
received their most recent predoctoral stipend.

(b)Includes all individuals who were awarded one or more NIH research grants during the FY1967-82 period.

SOURCES:

Research Counctl, Survey of Earned Doctorates.

National Institutes of Health, Roster of Trainees and Fellows and Consolidated Grant Applicant File; National
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TABLE 6.6A Percent of the FY1967-81 Ph.D. Recipients Applying for NIH Research Grants Who Received One or More Awards by FY1982

Fiscal Year of Doctorate

v Total
NIH Training Support(a) 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1967-81

NIGHS Predocs(b) 416 536 605 583 573 459 412 390 391 339 295 195 113 62 13 5382
Awarded NIH Grant(c) 297 368 403 396 392 324 250 250 257 206 173 98 56 32 9 sn
71.4 68.7 66.6 67.9 68.4 70.6 60.7 64.1 65.7 60.8 58.6 50.1 49.6 S51.6 69.2 65.2

4 12 14 18 15 23 15 W 2 26 14 25 26 5 238
4 7 8 9 7 19 8 9 12 7 5 10 15 5
100.0 $8.3 57.1 50.0 46.7 82.6 53.3 56.3 S57.1 65.4 35.7 &0.0 57.7 100.0 75. 58.0
477

4

3

0

8 28 32 4 58 38 4 62 43 3 35 u 18 10 2
7 i 20 21 26 21 22 36 19 W 17 n 5 3 ; 241

2

2

0

WCI Predocs
Mwarded NIH Grant

MICHD Predocs
Amarded NIH Grant

87.5 64.3 62.5 47.7 44.8 55.3 55.0 58.1 #44.2 40.0 48.6 45.8 27.8 30.0 S0. 50.5

Total NIM Predocs
Awarded NIH Grant

499 659 747 741 768 622 581 555 S48 488 434 306 205 110 29 7294
356 443 490 477 490 423 345 335 336 294 240 148 101 54 15 454
7.3 67.2 65.6 64.2 63.8 68.0 59.4 60.4 61,3 60.2 55.3 48.4 49.3 49.1 5.7 62.

N

]

%

B

L]

5

N

]

]
BHLB] Predocs L] 15 21 29 7 2 28 20 19 17 16 15 14 19 }] 260
Asaroed MIH Grant N 9 1w 21 9 16 15 12 ] 8 12 9 7 7 6 153
% 60.0 66.7 72.4 52.9 76.2 62.5 60.0 31.6 47.1 75.0 60.0 S50.0 36.8 54.5 100. 58.8
NIERS Predocs L] 6 7 7 16 22 5 15 9 10 9 8 5 5 L] 130
Awarded NIH Grant N 3 3 2 10 1 2 4 4 5 2 3 3 2 3 §7
£ 50.0 42,9 28.6 62.5 50.0 40.0 26.7 44.4 50.0 22.2 37.5 60.0 40.0 50.0 43.8
NIAID Predocs L] 30 33 29 43 49 42 54 28 3% N 3 13 5 3 3 413
Awarded NIH Grant ] 23 19 8 20 27 28 33 12 20 23 15 4 3 1 246
X 76.7 57.6 62.1 46.5 55.1 66.7 61.1 42,9 51.3 74.2 48.4 30.8 60.0 33.3 56.8
NIADDK Predocs N 5 5 5 2 [ 3 5 3 2 7 4 4 3 1 2 §7
Awarded NIH Grant N 4 3 3 1 3 4 2 1 3 1 2 3 30
% 80.0 60.0 60.0 16.7 W00.0 80.0 66.7 50.0 42.9 25.0 50.0 100.0 52.6
NIA Predocs ] 2 2 3 3 2 12
Awarded NIH Grant N 1 2 3
] 50.0 66.7 25.0
RINCDS Predocs N 4 10 9 8 9 9 7 1 6 8 10 4 3 1 »
Amarded NIN Grant ] 3 6 7 ) 3 4 4 5 5 6 6 3 56
% 75.0 60.0 77.8 50.0 33.3 44.4 57.1 45.5 83.3 75.0 60.0 100.0 56.6
NIDR Predocs N n 7 7 12 15 19 13 17 18 16 18 13 9 6 1 192
Awaroed NIH Grant N (] 5 8 8 7 7 8 N B 10 10 8 4 k] 103
£ 54.5 71.4 47.1 66.7 46.7 36.8 61.5 64.7 44.4 62.5 55.6 61.5 44.4 50.0 53.6
NE] Predocs N 1 1 2 7 1 2 4
Amarded NIH Grant N 1 1 1 4 1 1 9
] 100.0 100.0 50.0 57.1 100.0 $50.0 64.3

N

L]

]

Iﬂ\l

a)Includes all indivicuals with a total of at least 9 months of predoctoral training support from an NIH

nstitute; individuals with support from more than one institute are categorized according to the institute from which they
received their most recent predoctoral stipend.

(b)Includes individuals who applied for an WIH research grant during the FY1967-82 per

(c)Includes individuals who received at least one NIN research grant award during the F!‘I!ﬁ?-&l period.

SOURCES: Iatimal Institutes of Health, Roster of Trainees and Fellows and Consolidated Grant Applicant File; National
Research Council, Survey of Earned Doctorates.
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TABLE 6.7A Percent of Al]l NIH Research Grant Applications by FY1967-81 Ph.D. Recipients That Were Approved for Funding During

the FY1967-82 Period

NIH Training Support(a)

Appl. by NIGMS Predocs
Approved for Funding

Appl. by NCI Predocs
Approved for Funding

Appl. by NICHD Predocs
Approved for Funding

Appl. by MHLBI Predocs
Approved for Funding

Appl. by RIEHS Predocs
Approved for Funding

Appl. by NIAID Predocs
Approved for Funding

Appl. by NIADDK Predocs
Approved for Funding

Appl. by NIA Predocs
Approved for Funding

Appl. by NINCDS Predocs
Approved for Funding

Appl. by NIDR Predocs
Approved for Funding

Appl. by NEI Predocs
Approved for Funding

Total Appl. by Predocs
Approved for Funding

MEZX MER MUEX MEE MEFX MIF NEXZT MUET MEIFX REXFXE MNEZT NN

Fiscal Year of Doctorate

Total

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1967-81
1977 2448 2597 2390 2111 1586 1229 1063 916 715 513 299 150 80 14 18088
1646 2091 2157 2008 1758 1342 1050 906 784 607 457 264 132 69 13 15284
83.3 B85.4 83.1 84.0 83.3 84.6 85.4 B85.2 85.6 84.9 89.1 B88.3 88.0 86.3 92.9 84.5
22 52 48 55 45 93 44 63 49 S5 23 40 43 6 4 642

20 46 41 41 32 79 38 555 44 S 21 35 33 6 4 546

90.9 88.5 85.4 74.5 71.1 84.9 86.4 B7.3 89.8 92.7 91.3 87.5 76.7 100.0 100.0 85.0
41 123 114 148 176 109 106 W84 91 68 s3I 37 22 13 4 1269

33 103 87 108 133 76 85 112 63 44 36 32 17 8 3 940

80.5 83.7 76.3 73.0 75.6 69.7 80.2 68.3 69.2 64.7 67.9 86.5 77.3 61.5 75.0 74.1
43 94 128 68 71 B89 68 S1 34 41 29 40 25 16 7 804

32 73 98 45 60 71 55 4 28 33 28 33 21 12 2 630

74.4 77.7 76.6 66.2 B4.5 79.8 77.9 80.4 B82.4 80.5 96.6 82.5 84.0 75.0 28.6 78.4
30 30 23 6 n 9 45 30 35 15 1§ 7 7 10 388

23 19 W4 33 54 8 26 22 28 8 12 7 7 8 269

76.7 63.3 60.9 54.1 76.1 88.9 57.8 73.3 80.0 53.3 80.0 100.0 100.0 80.0 69.3
157 143 142 137 W45 147 174 78 92 64 53 19 5 5 3 1364
125 118 120 108 124 130 160 68 75 61 S 17 5 5 3 170
79.6 82.5 84.5 78.8 85.5 88.4 92.0 87.2 81.5 95.3 96.2 89.5 100.0 100.0 100.0 85.8
29 27 24 3 W 8 2 10 6 26 10 9 4 1 2 197

22 25 17 3 9 7 % 6 6 2 9 § 3 2 182

79.3 92.6 70.8 100.0 64.3 87.5 66.7 60.0 100.0 80.8 90.0 55.6 75.0 100.0 77.2
7 2 4 5 2 20

3 1 3 2 1 10

42,9 50.0 75.0 40.0 50.0 50.0

17 & 34 22 17 26 19 26 13 18 1§ 6 4 1 262

15 33 26 16 W 20 15 17 W0 16 9 4 4 1 200

88.2 75.0 76.5 72.7 82.4 76.9 78.9 65.4 76.9 88,9 60.0 66.7 100.0 100.0 76.3
3 25 49 39 45 54 32 68 40 35 35 26 1S 6 1 506

29 17 27 29 25 3N 26 5 26 29 23 2 6 6 1 s

80.6 68.0 55.1 74.4 55.6 57.4 B1.3 73.5 65.0 82.9 65.7 76.9 40.0 100.0 100.0 68.2
4 2 3 8 5 2 24

3 2 1 8 4 2 20

75.0 100.0 33.3 100.0 80.0 100.0 83.3

2352 2986 3159 2923 2695 2121 1741 1553 1280 1039 756 493 284 145 37 23564
1946 2525 2587 2391 2209 1764 1469 1277 1067 872 650 426 235 119 29 19566
82.7 84.6 81.9 81.8 82.0 B83.2 B4.4 82.2 B3.4 B3.9 B86.0 86.4 B2.7 82.1 78.4 83.0

iallncluus all individuals with a total of at least 9 months of predoctoral training support from an NIH
nstitute; individuals with support from more than one institute are categorized according to the institute from which they
received their most recent predoctoral stipend.

SOURCES: Matiomal Institutes of Health, Roster of Trainees and Fellows and Consolidated Grant Applicant File; National

Research Council, Survey of Earned Doctorates.
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1":11.5‘5.&\ Percent of All NIH Research Grant Applications by FY1967-81 Ph.D. Recipients That Were Funded During the FY1967-82

Fiscal Year of Doctorate

Total

MIN Training Support(a) 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1967-81
Appl. by NIGWS Predocs N 1977 2448 2597 2390 2111 1586 1229 1063 916 715 S13 299 150 80 14 18088
Awaroed Grant N 839 986 1046 911 911 G644 469 408 376 277 223 12 58 k) 9 7303
% 42.4 40.3 40.3 38.1 43.2 40.6 38.2 38.4 41,0 38.7 43.5 37.5 38.7 42.5 64.3 40.4
Appl. by NCI Predocs N 22 52 48 55 45 93 44 63 49 55 23 0 43 6 4 642
Awarded Grant L] 13 24 17 16 12 46 4 22 6 22 5 1" 18 5 3 244
% 59.1 46.2 35.4 29.1 26.7 49.5 3.8 34.9 32.7 40.0 21.7 27.5 41.9 B3.3 75.0 38.0
Appl. by RICHD Predocs N 41 123 114 148 176 109 106 164 9 68 53 37 22 13 4 1269
Awarded Grant N 17 55 42 47 60 4 40 57 20 17 18 \[ 5 4 1 438
% 41,5 44,7 36.8 31.8 34,1 37.6 37.7 34.8 22.0 25.0 34.0 37.8 22.7 30.8 25.0 3.5
Appl. by NHLBI Predocs N 43 94 128 68 N B9 68 51 M 4 29 & 25 16 7 804
Awarded Grant N 17 35 3 15 32 18 19 8 10 17 n 8 7 6 2 244
£ 39.5 37.2 30.5 22.1 45.1 20.2 27.9 15.7 29.4 41,5 37.9 20.0 28.0 37.5 28B.6 30.3
Appl. by NIEHS Predocs N 30 3 23 61 n 9 45 30 35 15 15 7 7 10 388
Awarded Grant ] 8 5 8 4 18 3 5 7 10 4 3 .3 2 3 93
% 26.7 16.7 34.8 23.0 25.4 33.3 11.1 23.3 28.6 26.7 20.0 42.9 28.6 30.0 24.0
Appl. by NIAID Predocs N 157 143 142 137 145 147 174 78 92 64 53 19 5 5 3 1364
Awarced Grant N 56 53 38 40 46 45 61 21 34 28 16 4 3 1 446
% 35.7 37.1 26.8 29.2 31.7 30.6 35.1 26.9 37.0 43.8 30.2 21.1 60.0 20.0 32.7
Appl. by NIADDK Predocs N 29 27 3 14 8 2 10 6 26 10 9 4 1 2 197
Awarded Grant L] 6 5 6 4 5 12 3 2 6 1 2 3 55
% 20.7 8.5 25.0 28.6 62.5 50.0 30.0 33.3 23.1 10.0 22.2 75.0 - 27.9
Appl. by NIA Predocs N 7 2 4 L 2 20
Awarded Grant N 1 3 4
4 50.0 75.0 20.0
Appl. by NINCDS Precocs N 17 44 n 22 17 26 19 26 13 18 15 6 4 1 262
Awarded Grant ki 8 17 4 8 5 8 5 8 g 7 6 3 97
% 47.1 38.6 41.2 3¥6.4 29.4 30.8 26.3 30.8 61.5 38.9 40.0 75.0 37.0
Appl. by NIDR Predocs N 3 25 & 3 45 54 32 68 W 35 35 26 15 6 1 506
Amarded Grant N 22 n 1" 12 13 12 9 18 12 4 12 10 4 3 163
% 61.1 44,0 22.4 30.8 28.9 22.2 28,1 26.5 30.0 40.0 34.3 38.5 26.7 50.0 32.2
Appl. by NE1 Predocs N 4 2 3 8 5 2 24
Awarded Grant N 2 2 1 4 3 1 13
% 50.0 100.0 33.3 50.0 60.0 50.0 54.2
Total Appl. by Predocs N 2352 2986 3159 2923 2695 2121 1741 1553 1280 1039 756 493 284 145 7 23564
Amarded Grant N 986 1191 1221 1063 1101 822 634 552 490 394 296 169 109 57 15 9100
£ 41,9 39.9 38.7 36.4 40.9 38.8 36.4 35.5 38.3 37.9 39.2 .3 38.4 39.3 40.5 , 38.6

(a)Includes all individuals with a total of at least 9 months of predoctoral training support from an RIH

institute; individuals with support from more than one institute are categorized according to the institute from which they
recaived their most recent predoctoral stipend.

SOURCES: Matfonal Institutes of Health, Roster of Trainees and Fellows and Consolidated Grant Applicant File; Watiomal
Research Council, Survey of Earned (octorates.
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TABLE 6.12A Perceat of the FY1967-81 Ph.D. Recipients Applying for either NIM or NSF Research Grants Who Received One or More

Awards by FY1982

NIM Traimi rt(a 1967
NIGMS Predocs(b) L] 458
Amarded Res. Grant(c) W 329
2 71.8
NCI Predocs N 4
Awarced Research Grant N 4
% 100.0
NICHD Predocs N 9
Awarded Research Grant N 7
% 77.8
NHLBI Predocs H 15
Mwarded Research Grant N 10
% 66.7
MIEHS Predocs N 7
Awarded Research Grant N 3
% 429
NIAID Predocs N 32
Awarded Research Grant N 24
£ 75.0
NIADDK Predocs | 5
Awarded Research Grant N 4
% 80.0
NIA Predocs N
AMwarced Research Grant N
NINCDS Predocs N 5
Awarded Research Grant N 3
% 60.0
NIDR Predocs N n
Mwardad Research Grant N 6
3 545
NE] Predocs N
Awarded Research Grant N
Total NIM Predocs L] 546
Awaroed Research Grant : 7?’2

Fiscal Year of Doctorate

591
415
70.2
12

7
58.3
3

21
67.7
21
14
“.?
9

3
33.3
k2
22
64.7
5

4
80.0

10

7
70.0
8

6
75.0

721
69.2

' Total
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981  1967-81
643 639 517 455 427 418 364 340 218 139 78 26 £970
452 455 375 283 294 286 244 224 128 77 a4 16 4074
70.3 M.2 72.5 62.2 6€8.9 68.4 67.0 65.9 57.3 55.4 56.4 61.5 68.2
19 15 24 15 16 22 26 15 26 29 6 4 247
10 7 19 1 9 14 22 6 n 19 5 3 15§
52.6 46.7 79.2 73.3 56.3 63.6 B4.6 40.0 42.3 65.5 83.3 75.0 62.8
45 61 41 43 64 47 41 40 28 21 15 3 524
24 33 22 25 40 27 17 20 17 7 7 2 290
£3.3 54.1 53.7 58.1 62.5 57.4 41.5 50.0 60.7 33.3 46.7 66.7 55.3
18 24 26 22 20 17 17 16 14 19 n 2 2n
10 16 16 13 7 9 13 9 7 8 6 2 162
§5.6 66.7 61.5 59.1 35.0 52.9 76.5 56.3 50.0 42.1 54.5 100.0 59.3
28 30 15 25 17 15 13 1 5 5 7 196
16 17 9 n 7 7 3 6 3 2 3 4
57.1 56.7 60.0 44.0 41.2 46.7 23.1 54.5 60.0 40.0 42.9 48.0
48 53 45 60 29 42 38 k| 13 6 3 3 470
22 3 29 36 13 24 28 16 4 4 1 278
45.8 62.3 64.4 60.0 44.8 57.1 73.7 47.1 30.8 66.7 331.3 58.5
3 [ 3 5 3 2 7 4 5 3 1 2 60
1 3 4 2 1 3 1 2 3 N
16.7 W0.0 B0.0 66.7 50.0 42.9 25.0 40.0 100.0 §1.7
2 2 3 3 2 12
1 2 3
50.0 66.7 25.0
8 9 9 7 12 6 9 n 5 4 2 106
4 4 4 4 7 5 6 7 3 61
50.0 44.4 44,4 57.1 58.3 83.3 66.7 63.6 75.0 57.5
14 16 20 13 17 19 17 18 14 9 6 1 202
9 7 7 10 n 9 10 10 8 4 3 109
64.3 43.8 35.0 76.9 64.7 47.4 58.8 55.6 57.1 44.4 50.0 54.0
1 1 2 7 1 2 14
1 ] 1 5 1 1 10
100.0 100.0 50.0 71.4 100.0 50.0 1.4
826 853 700 645 605 589 533 493 337 239 134 43 8074
547 573 484 397 390 383 347 300 183 130 70 23 5264
66.2 67.2 69.) 61.6 64.5 65.0 65.1 60.9 54.3 S4.4 52,2 53,5 65.2

‘n}ln:luus all individuals with a total of at least 9 months of predoctoral training support from an NIH
nstitute; individuals with support from more than one institute are categorized according to the imstitute from which they

received thair most recent predoctoral stipend.

(b)Includes individuals who applied for an NIH or NSF research grant during the FY1967-82 period.
(c)Includes individuals who received at least one NIH or NSF research grant award during the FY1967-82 period.

SOURCES: Mational Institutes of Health, Roster of Trainees and Fellows and Consolidated Grant Applicant File; Mational Science

Foundation, Master File of Grant Applicants; National Research Council, Survey of Earned Doctorates.
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TABLE 7.1A Percent of FY1967, FY1972, and FY1977 Ph.D. Recipients Who Had One or More Articles Published
During the 1970-80 Period

Year of Article Publicatiom

Any
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Year

1967 Ph.D. Recipients

NIGMS Predoc Support(a)
One or More Articles(b)

77 W77 W7 w7 W7 W? o7 W o o am 127
52 64 66 74 66 6] 58 59 69 60 66 137
29.4 36.2 37.3 41.8 37.3 4.5 32.8 33.3 39.0 33.9 237.3 77.4

Other NIH Predoc Support 37 3w ¥ 3 ¥ ¥ 3 37 N 3 x 7

One or More Articles 17 14 n [ ] 15 13 n 13 6 9 24
29.7 45.9 37.8 29.7 43.2 40.5 35.1 29.7 35.1 16.2 24.3 64.9

Other Biomedical Ph.D.s 295 295 295 295 295 295 295 295 295 295 295 298
One or More Articles 85 85 &3 78 77 70 75 72 0 75 n 178

MEXE MNEX mE=x
—
—

28.8 29.2 28.1 26.4 26.1 23.7 25.4 24.4 23,7 25.4 4.1 60.3

1972 Ph.D. Recipients

NIGMS Predoc Support N 230 230 230 230 230 230 230 230 230 230 230 230
One or More Articles N 30 52 67 9 86 78 74 64 65 &7 N 190
% 13.0 22.6 29.1 39.1 37.4 233.9 32.2 27.8 28.3 29.1 3.3 82.6

Other NIM Predoc Support N 7 76 76 1% 76 76 76 76 16 76 76 76
One or More Articles ] 10 23 20 3 s 3 27 26 27 2 67
% 13.2 30.3 26.3 40.8 46.1 40.8 35.5 34.2 35.5 34.2 3.6 88.2

Other Biomedical Ph.D.s N 513 513 513 513 S13 513 513 S13 S13 513 513 513
One or More Articles N 49 79 110 W6 126 120 128 125 121 121 112 305
£ 9.6 15.4 21.4 28.5 24.6 23.4 25.0 24.4 23.6 23.6 2.8 59.5

1977 Ph.D. Recipients

NIGMS Predoc Support (] 122 122 122 122 122 122 122 122 122 122 22 122
One or More Articles N 1 4 8 12 27 29 35 a4 49 46 49 104
£ 8 3.3 6.6 9.8 22.1 23.8 28.7 36.1 40.2 37.7 40.2 85.2

Other NIH Predoc Support N 53 53 53 8§83 53 53 53 53 53 53 53 53
One or More Articles ] 1 5 4 7 7 13 20 26 17 20 47
£ 1.9 9.4 7.5 13.2 13.2 24.5 37.7 49.1 32.1 37.7 88.7

Other Biomedical Ph.D.s N 270 270 270 270 270 270 270 27 270 270 270 270
One or More Articles N 6 3 [ 12 20 3 k[ ] 53 70 79 10 152

4 2.2 1.1 2.2 4.4 7.4 11.5 14.4 19.6 25.9 29.3 25.9 56.3

(a)Includes all individuals with a total of at least 9 months of predoctoral training support from an NIH
fnstitute; individuals with support from more than one institute are categorized according to the
institute from which they received their most recent predoctoral stipend.

(b)Includes any individuals who had authored or cosuthored at least one article that had been published in

the specified year.

SOURCES: MNational Institutes of Health, Roster of Trainees and Fellows and Research Publication and
Citation File; National Research Council, Survey of Doctorate Recipienmts.
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TABLE 7.2A Average Wumber of Articles Published by FY1967, FY1972, and FY1977 Ph.D. Recipients During the
1970-80 Period

Year of Article Publication

Al
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Years

1967 Ph.D. Recipients

a (a) m b2 A A AR b N & A N V. AN b 4 AN b 4 SR R 4 ) 177

Articles per Individual(b) 45 .68 .69 .90 .72 .84 .65 .77 .85 .81 .90 8.27
Other NIH Predoc Support N 37 3 3 3¢ 3 3¢ 3¢ 33w 33 3¢ % 37
Articles per Individual .68 .84 .57 .46 .89 .81 .65 .49 .59 .32 .4 6.70
Other Biomedical Ph.D.s | 295 295 295 295 295 295 295 295 295 295 295 295
Articles per Individual .57 .57 .57 .52 .49 .49 .59 .65 .50 .58 .48 6.01

1972 Ph.D. Recipients

r a N 230 230 230 230 230 230 230 230 230 230 2% 230
Articles per Individual 17 .29 47 60 .63 .56 .57 .52 .50 .50 .60 5.39
Other NIH Predoc Support L} 7% %6 76 76 716 716 76 76 16 76 16 76
Articles per Individual .18 .39 42 M1 .M .68 .66 .61 .68 .67 .93 6.66
Other Biomedical Ph.D.s N 513 513 513 513 513 513 513 513 513 513 513 513
Articles per Indivioual L4 .21 4 47 44 43 47 45 46 51 M 4.36

1977 Ph.D. Recipients

redoctora N 122 122 122 122 122 122 122 122 122 122 22 122
Articles per Individual 01 .03 .07 .14 29 .34 .40 .52 .62 .59 .69 n
Other NIH Predoc Support N §3 53 53 53 53 53 53 53 53 853 83 53
Articles per Individual 00 02 .13 .08 .15 .15 .34 .72 .77 .55 .57 3.47
Other Biomedical Ph.D.s N 270 270 270 270 270 270 270 270 270 270 270 270
Articles per Individual 03 .00 .03 .07 .09 .13 .22 .29 .40 .55 .41 2.24

(a)Includes all individuals with a total of at least 9 months of predoctoral training support from an NIH
institute; individuals with support from more than one institute are categorized according to the institute from
which they received their most recent predoctoral stipend.

(b)Average number of articles authored or cosuthored by an individual in a specified year.

SOURCES: Mational Institutes of Health, Roster of Trainees and Fellows and Research Publication and
Citation File; National Research Council, Survey of Doctorate Recipients.
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TABLE 7.3A A;w Nusber of Citatioms to Articles Published by FY1967, FY1972, and FY1977 Ph.D. Recipients
During the 19 Period

Year of icl lication

AN
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Yegrs

1967 Ph.D. Recipients

a (a) N 177 177 17wy vido o o\1r o oN17o Wi ot 1 W 177
Citations per Individual(b) 6.53 7.36 9.15 11.40 9.82 11.07 6.05 5.02 3.73 1.99 .« 72.55
Other NIH Predoc Support N 3 337 3w ¥ ;¥ ¥ 33; ;W 37 37 n 37
Citations per Individual 3.51 6.35 3.59 2.41 8.89 3.46 3.57 1.46 1.41 .24 .08 34.97
Other Biomedical Ph.D.s N 295 295 295 295 295 295 295 295 295 295 295 295
Citations per Individual 3.01 4.15 3.94 6.39 4.05 3.47 1.99 2.95 1.47 .82 .09 34.34
1972 Ph.D. Recipients
4 N 230 230 230 230 230 230 230 230 230 230 230 230
Citations per Individual 1.63 4.43 4.96 12.44 11,37 10.}7 6.54 3.82 2.07 1.00 .24 58.69
Other NIH Predoc Support H 7 76 78 716 716 716 7 16 716 7% 78 76
Citations per Individual 99 2.74 5.76 13.46 B8.29 9.25 7.28 5.66 2.34 1.68 .32 57.76
Other Biomedical Ph.D.s m 513 513 513 513 8513 513 513 513 513 513 513 513 .
Citations per Individual 1.31 1.77 3.7 6.62 4.55 4.68 5.03 3.02 2.4 1.00 .10 33.93
1977 ’“'Ei Rﬁigimts
al Support N 122 122 122 122 122 122 122 122 122 122 122 122
Citations per Inaividual 02 .75 .38 8.83 5.03 6.47 5.33 4.01 3.13 1.75 .30 35.98
Other NIH Predoc Support H 53 583 853 5 %3 55 53 53 53 53 83 53
Citations per Individual L00 1.21 1.49 .36 1.45 .94 2,26 3.97 2.81 130 .1 15.85
Other Biomedical Ph.D.s N 270 270 270 270 270 270 270 270 270 270 270 270
Citations per Individual 22 .16 .21 .56 .79 1.46 2.33 2.23 1.64 1.34 .18 1.1

(a)Includes all individuals with a total of at least 9 months of predoctoral training support from an NIN
institute; individuals with support from more than one institute are categorized according to the institute from
which they received their most recent predoctoral stipend.

(b)Average number of citations to articles authored or coauthored by an individual in a specified year.

SOURCES: MNational Institutes of Health, Roster of Trainees and Fellows and Research Publication and Citation
File; National Research Council, Survey of Doctorate Recipients.
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TABLE 7.4A Average humber of Citations per Article Published by FY1967, FY1972, and FY1977 Ph.D. Recipients
During the 1970-80 Period

Year of Article Publication

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 _ Years

1967 Ph.D. Recipients

a pport(a) L N b A b A VAR Vv S AN A v A b A b A 177
Mumber of Articles 79 120 123 159 128 148 115 137 150 144 160 1463
Number of Citations 1156 1302 1620 2018 1739 1959 1070 888 661 352 77 12842
Citas per Article 4.6 10.9 13.2 12.7 13.6 13.2 9.3 6.5 4.4 2.4 5 8.8
Other NIN Predoc Support 37 337 3w 3w n 7 37 37 37 W% 37 37
Mumber of Articles 25 3 21 17 3 30 24 18 22 12 15 248
Mumber of Citations 130 235 133 89 329 128 132 54 52 9 3 1294
Cites per Article 5.2 7.6 6.3 5.2 0.0 4.3 5.5 3.0 2.4 .8 o2 5.2
Other Biomedical Ph.Ds. 295 295 295 295 295 295 295 295 295 295 295 295
Mumber of Articles 169 169 167 154 145 144 174 192 147 170 W4 1772
Number of Citations 887 1224 1163 1886 1196 1024 1177 870 433 242 28 10130
Cites per Article 5.2 7.2 7.0 12,2 8.2 7.0 6.8 4,5 2.9 1.4 2 5.7
1972 Ph.D. Recipient:
a port 230 230 230 230 230 230 230 230 230 230 2% 230
Nusber of Articles 40 66 107 137 144 129 132 119 114 114 138 1240
MNumber of Citations 375 1020 1141 2861 2616 2338 1505 879 476 231 56 13498
Cites per Article 9.4 15.5 10.7 20.9 18.2 18.1 11.4 7.4 4.2 2.0 4 10.9
Other NIN Predoc Support 7% 76 76 6 76 76 76 76 76 76 76 76
Wumber of Articles 14 30 32 54 54 52 50 46 52 51 n 506
Number of Citations 75 208 438 1023 630 703 553 430 178 128 24 4390
Cites per Article 5.4 6.9 13.7 18.9 11.7 13,5 11.1 9.3 3.4 2.5 F | 8.7
Other Biomedical Ph.D.s 513 513 513 513 513 513 513 513 513 513 513 513
Wumber of Articles 70 108 176 240 227 219 243 232 237 260 226 2238
Mumber of Citations 673 910 1904 3398 2332 2399 2578 1550 1100 513 50 17407
Cites per Article 9.6 8.4 10.8 14,2 10.3 11.0 10.6 6.7 4.6 2.0 - 7.8
1977 Ph.D. Recipients
a 122 122 122 122 122 122 122 122 122 122 122 122
Musber of Articles 1 4 9 17 35 42 49 64 76 72 84 453
Mumber of Citations 3 9N 46 1077 614 789 650 489 382 213 6 4390
Cites per Article 3.0 22.8 5.1 63.4 17.5 188 13.3 7.6 5.0 3.0 .4 9.7
Other NINH Predoc Support 53 53 53 53 53 53 53 53 53 53 53 53
Mumber of Articles 1 7 [} 8 8 18 a8 4 29 30 184
Wumber of Citations 64 79 19 77 50 120 207 149 69 6 840
Citas per Article 64.0 11.3 4.8 9.6 6.3 6.7 5.4 3.6 2.4 4 4.6
Other Biomedical Ph.D.s 270 270 270 270 270 270 270 270 270 270 270 270
Musber of Articles 7 4 8 19 23 36 60 78 109 148 112 604
Mumber of Citations 59 42 5 152 212 395 629 602 444 351 48 3000
Cites per Article 8.4 10.5 7.0 8.0 9.2 11.0 10.5 7.7 4.1 2.4 4 5.0

(a)Includes all individuals with a total of at least 9 months of predoctoral training support from an NIH
institute; individuals with support from more than one institute are categorized according to the institute from
which they received their most recent predoctoral stipend.

SOURCES: Mational Institutes of Mealth, Roster of Trainees and Fellows and Research Publication and Citation
File; National Research Council, Survey of Doctorate Recipients.
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APPENDIX E

MEANS, STANDARD DEVIATIONS, AND NONSTANDARDIZED COEFFICIENTS
FOR VARIABLES USED IN THE REGRESSION MODELS

Model Predicting Number of NIH Research Grant Applications

Mean std. dev. b-coefficient

dependent variat;}e‘ .754 1.86 -0.449 (intercept)
years experienc 3 7.65 4.20 0.116

NIH predoc supporﬁ 15.5 20.8 0.00658
university rating 3.01 1.1 0.000721

Model Predicting Number of Published Articles

Mean std. dev. b-coefficient

dependent variable® 4.91 7.64 -1.44 (intercept)
years experience 10.2 3.66 0.408

NIH predoc support 15.1 21.3 0.0245
university rating 2.85 1.20 0.00642

Model Predicting Mean Priority Score on NIH Grant Proposals

Mean std. dev. b-coefficient
dependent variableb 1.95 1.15 1.56 (intercept)
years experience 9.29 3.62 -3.29
NIH predoc support 20.3 22.2 0.631
university rating 3.16 1.06 0.181

Model Predicting Number of Citations per Article

Mean std. dev. b-coefficient

dependent variable/ 2.08 1.32 1.08 (intercept)
years experience 10.1 3.65 0.0149

NIH predoc support 18.6 2.5 0.00804
university rating 2.94 1.15 0.00237

]NuTber of NIH research grant applications submitted in FY1967-82
eriod.

BYears since Ph.D., as of FY1981.

3Total months of NIH predoctoral support.

4university rating in biological sciences (scale from 1.00 to 5.00).
STotal articles published during FY1970-80 period.

6Mean priority score (scale from 1.00 to 5.00).

7Square root of the number of citations per published article.
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