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NOTICE: The project that is the subject of the report was approved by 
the Governing Board of the National Research Council, whose members 
are drawn from the councils of the National Academy of Sciences, the 
National Academy of Engineering, and the Institute of Medicine. The 
members of the committee responsible for the report were chosen for 
their special competences and with regard for appropriate balance. 

This report has been reviewed by a group other than the authors 
according to procedures approved by a Report Review Committee 
consisting of members of the National Academy of Sciences, the 
National Academy of Engineering, and the Institute of Medicine. 

The Institute of Medicine was chartered in 1970 by the National 
Academy of Sciences to enlist distinguished members of the appropriate 
professions in the examination of policy matters pertaining to the 
health of the public. In this, the Institute acts under both the 
Academy's 1863 congressional charter responsibility to be an adviser 
to the federal government and its own initiative in identifying issues 
of medical care, research, and education. 

The work on which this publication is based was performed pursuant to 
Contract No. NOl-00-9-2112 and Contract No. NOl-OD-4-2102 with the 
National Institutes of Health of the Department of Health and Human 
Services. Support for this project came from Evaluation Set-Aside 
funds (Section 513 of the PHS Act), Evaluation Project No. NIH 75-1. 

Publication No. IOM-84-04 
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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 personnelu (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 committee 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 (FOl) 
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. 

iii 
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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 (listed 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 suggestions, 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 
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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. Grou~ I includes 
FY1967-81 biomedical science Ph.D.s who had obtained the r 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.) Grou§ II comprises all other FY1967-81 
biomedical science graduates who ha never held NIH traineeships or 
fellowships while in graduate school. 

The study results indicate that former NIH predoctorals have 
outperfonmed members of the two comparison groups, in terms of a 
diverse set of career outcome measures. Among the key findings are 
the following: 

• 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). 

• Former NIH predoctorals were also more 
likely to become involved (at later stages 
in their careers) in NIH-sponsored 
activities (Chapter 5, Table 5.4). 

vii 
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• In comparison with Groups I and II, an 
appreciably larger fraction of the study 
9roup applied for NIH research grants 
(Chapter 6, Table 6. 1). 

• 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). 

• 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 re9ression 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 
training experience, employment history, etc.) that influence research 
productivity. Secondly, NIH predoctoral support has pl~ed 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. 

viii 
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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 have received some NIH training 
support while in graduate school.2 

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 

lin 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). 
Of 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 committee 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 
Dr. John A. D. Cooper, issued a report (NRC, 1972) evaluating the 
graduate training programs supported by the National Institute of 
General 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 NIGHS-supported students who 
successfully completed requirements for their 
doctorates compared favorably with the completion 
rates for other groups of bioscience students; 

3until 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) NIGHS-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 1g73. 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&D activities than were 
other bioscientists. On the other hand, little differfnce 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 committee 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 
high level 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 
graduate students had received NIH or ADAMHA5 training grant or 
fellowship 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 (Cog9eshall 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, 1981a, 
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 histor.y, involvement in research, and record of publication 
productivity} of graduates of NIH-supported training programs. 

Methodology 

rom e • n ana ogous s u y o ormer pos oc ora ra nees 
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: 

5The 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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attainment of the research doctorate6; 
postdoctoral research training experience; 
early career employment; 
demonstrated interest and success in obtaining 
federal support for research; and 
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 infonmation 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 'IH 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 been8collated with records in the NIH Consolidated Grant 
Applicant File (see Figure 1.1). The latter file has been used to 
identify all individuals who have applied for NIH research grants9 
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 

6used 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 
~rant 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 
9redoctoral 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 
~he 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 
1Bcluded. 

Missing 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 percentll 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 

llsased 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 
infonnation about his or her employment situation, it was possible to 
identify individual authors on the basis of name, institutional 
affiliation, and field of training or employment.l2 For each 
individual, counts were derived on the number of articles published 
during this eleven-year span and the number of citations to these 
art.icles. 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 

12A 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 FYlg67, 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 fanner 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 aw4rds, but who themselves had not received a total of 
at least 9 months13 of NIH training grant or feTTowship support. 
These in~ividuals 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 
naving 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. 
Furthennore, 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 fanner 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. 

13The 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~eship for a biomedical scientist has increased 
from two to three years. 4 All of these factors are likely 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 

14For a more detailed discussion of these changes, see IOM, 1983, 
Chapter 3. 
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which fonmer 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 T?re support from any of the following NIH training 
activities : Graduate Training Program (TOl), Combined Under-
graduate and Graduate Training Program (T03), Medical Scientist 
Training Program (TOS and T32), Institutional National Research 
Service Award (T32), and Predoctoral Fellowship Award (FOl). 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.2 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 FOl individual fellowship 
program, which by the mid-1970s had been phased out. More than 
two-thirds of the predoctoral ~wards 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 

lfor a description of these activities, see NIH, 1981. 
2The 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. 
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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 progra., 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 
FOl 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 
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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 
throughout this period has provided a majority of the NIH research 
trainfng 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 predoc.tora 1 
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 enrollments have 
subside~. 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 
funding--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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1975 

1981 

FIGURE 2.3 Distribution of primary sources of support 
for graduate students enrolled in Ph.O.-granting 
biomedical science departments, 1975 and 1981. See 
NSF, 1973-83. 
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3. ATIAINft£NT 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 presumE!cr 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 
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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 universlties 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 

lThe combined M.D.-Ph.D degree is, however, included. 
21n 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.O.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 

3rhe 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 82 and 83) 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. During 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 egrolled 
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 

4unfortunately no information was available in this study to 
investigate what has become of those graduate students who did not 
complete their doctoral degrees. 
5Data 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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FIGURE 3.2 Median years elapsed from first enrollment in graduate 
school to receipt of the doctorate, FY1967-81. See Table 3.2. 

I 
81 

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 reputations7 (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 
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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-related 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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TAIL£ 3.1 ....,. 1M Perce~~t of FYIIil-71 IIH Precloctoral TntiiMI or fallows a.,.,.._ lltetr Doctorates'' FYIIII 

Latest Year of IIH Predoc!!!!:al fundt!l 

Total 
Total IIH Predoc S..Ort 1167 IHI INI 1170 1171 1172 1173 1174 1175 llll 1177 1178 1171 IN7-71 

>35 MDnUal Support I 871 1032 1218 I 112 10M 1054 1078 1254 1211 8H 785 714 734 13248 

awned Doctorate(•) 1 803 Ill lliO 1010 -M4 N7 1817 1145 753 Ill 506 381 11310 
I 11.7 13.1 10.7 10.1 10.1 81.1 81.7 86.7 18.2 86.7 78.7 70.7 51.1 85.1 

24-:t5 IIDIIU.s Support I 595 121 Ill 188 510 411 531 531 417 521 414 410 528 7035 

AIMI"CCIcl Doctorate I 452 411 416 540 429 211 Hi 341 314 350 281 214 172 4741 
I 76.0 78.4 74.3 78.5 74.0 71.1 11.1 15.1 75.3 "·' 12.3 41.5 32.1 17.5 

t-23 ... u.s Support I 870 114 1018 M5 w 825 U5 757 171 800 645 702 7H 10558 

awan~ac1 Doctorate I 433 413 547 482 393 404 257 M5 430 332 217 Ill 122 4114 
I 41.8 50.7 53.7 51.0 47.2 41.0 48.0 45.1 43.1 41.5 33.6 21.1 11.1 43.7 N ....., 

I 
1-1 IIDIIUII SUpport I 337 329 no 210 253 323 151 273 118 144 131 152 78 2164 

Mt"CCItl Doctorate I 118 123 111 lot M 122 10 • 41 41 27 31 12 1000 
I 35.0 37.4 35.2 37.6 37.2 37.8 38.5 35.2 27.4 31.1 10.6 10.4 15.4 33.7 

Total IIH Supported I 2178 2101 3284 3115 2760 2618 2300 2820 2112 2331 2025 1028 1075 33805 

awan~ec~ Doctorate I 1806 2038 2301 2211 1102 1718 1631 1877 IIH 1481 1151 131 187 21743 
I 67.4 70.3 70.3 71.0 18.1 17.5 71.3 11.6 17.1 13.3 51.8 41.3 33.1 64.3 

(a)Sha a ltlfttftcMt IIUIIIIer of tllola wlJtng t• tile last fhe r.an :!{ sUII tlawe lieu tl~adllata trat11t11 
after FYIIII. Uaa parent.,., I"'PPrted for raca~~t pradactoral tra ,..,/fa lows .,...rntt.lta .ctua1 parce~~t 
-'o wtll ave~tuall1 CGIPlata ttlatr doctoral tratntng. 

SCUICES: laU011al l1stttutas of Hla1Ua. Roster of Trat,.., 1M faiiOWSi laU011al lalaarcll Co~~~~en. 5wwQ of 
lamaa Doctorates. 
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) 

TMU 3.2 Mldt• Ye1n UIPM4f f,_ ftrst (Rrol'-At t• liredHte Scllool to lecetpt of tile Doctorate, FY1167-Il Plt.D. lectptet~ts 

ftscal Year of Doctorate 

Total 
FY1167-11 Plt.D. lllctete~~ts 1967 1161 1961 )170 1171 lt72 )t7J 1t74 lt75 1t76 Jt77 1t78 1!7t 1110 1t81 1167-81 

•IH Predoctoral ~rt(a) 1 1215 1562 1813 1841 2068 1780 1110 1613 1585 1552 1522 1418 1426 1441 1436 23t52 
Meat. .. te~noPii.o.(b) 5.5 5.4 5.4 5.4 5.6 5.8 6.0 6.0 6.1 6.1 6.1 6.1 6.2 6.2 6.1 5.1 

> 35 MDII U.s Support II 586 732 884 tst 1071 118 87t 872 t22 tiD 862 740 716 664 liD 12445 
MedtM Yeln to Plt.D. 5.5 5.4 5.4 5.5 5.6 5.t 5.t 5.t 6.0 6.0 6.1 6.2 6.3 6.2 6.2 5.t 

24-35 MIIIIUts Support • 2t8 423 482 427 410 420 364 326 312 287 285 333 327 352 365 54t1 
Medtu Ye~n to Plt.D. 5.4 5.3 5.3 5.4 5.5 5.6 5.t 6.3 6.2 6.1 6.0 5.t 6.0 6.1 6.0 5.7 

t-23 MIIIIUts Support • 331 407 447 455 507 442 437 415 351 305 375 345 383 425 3t1 6016 
Mldtu Years to Plt.D. 5.5 5.5 5.4 5.4 5.6 5.t 6.2 6.1 6.6 6.3 6.3 6.1 6.1 6.2 6.2 5.t 

I 

N 
OUter ltc.cltcal Plt.O.s • 1217 M43 1555 1862 2016 217t 2261 2202 2285 2352 2275 24ot 2515 2630 2642 3ltU 01) 

Midi• fears to Pi.u. 6.7 6.7 6.4 6.2 6.3 6.4 6.4 6.5 6.4 6.4 6.3 6.4 6.4 6.4 6.5 6.4 

&roup l(c~ • 572 618 767 861 t85 tM lOti t51 t41 t2t Itt t18 t73 t53 t32 134M 
MecltM ears to Plt.D. 6.7 6.6 6.3 6.0 6.2 6.3 6.4 6.4 6.2 6.1 6.3 6.2 6.3 6.3 6.4 6.3 

&roup ll(d) • 725 745 788 1001 1031 ll85 1170 1251 1344 1423 1376 1411 1542 1677 1710 1845t 
MecltM Ye1n to Pit. D. 6.6 6.7 6.6 6.5 6.4 6.6 6.5 6.6 6.6 6.5 6.4 6.5 6.5 6.5 6.6 6.5 

Total A11 PII.D.! llbove& • 2512 3005 3368 3703 4084 3t5t 3141 3815 3870 3104 37t7 -7 3141 4071 4078 51175 
RidiM Years o Pi. • 6.0 5.t 5.7 5.8 5.t 6.1 6.2 6.3 6.3 6.2 6.2 6.3 6.3 6.3 6.3 6.1 

ttllldtvt ... h .e.o recetved a total of Ins tllan t .. u.s support are tcludl4 ta &roup 1. 
b lased .. reported nllllller of ears f,.. ftrst a.ro1'-At t• edHte scllloo1 to receipt of dectorate. 
c Includes bt.-dtca1 sctece J:.o.s • had •t received at r..st t .. tlls of IIH precloctora1 tratnt .. tr•t or fel'-latp 

s:r.:\ IMit ..,. t•tttted as llavt .. beet~ .,. .... te stulllllts t• ,..,._ tllat Hill ,_ IIH piNIIoctoral trat•t., v•t f_.t.,. 
(d lcludts oUter btc.cltcal sctece Plt.D.s •..,. t•tttted as llavt .. beet~ ,......te st.-.s t• ,..,._ tllat had 110 IIH 
predoctora1 trat•t., trMt f_.t.,. -

SCUIC£5: .. u .... 1 lastttutes of Hu1tll, Roster of Trat~~~n aM Fello.; lattOMl lesearcll Co11Ct1, Sliney of £af'llld Doctoratn. 
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· TAILE l.l r.rce~~t of FYlt70-81 Plt.D. lactptlllts IIIIo E.,.d llletr Doctorates frcMI Ulll.,.,.stttes •tt" 
Dtstt.,ut~ leputatla~s t• 8ta.edtca1 Dtsctplt .. s 

Ftsal Year of Doctor•!! 

Total 
fY1170-81 Plt.D. llctpt•ts 1170 1971 1172 1171 1174 1175 )171 1177 1178 1171 )110 1181 1170·81 

IIH Predoc ~rt(a) I 1841 2068 1780 1680 1111 1585 1552 1522 1418 1421 1441 1436 11362 
Dtsttntut Ultv.(•) I 821 872 762 777 715 782 773 785 711 750 737 718 1313 

I 44.7 42.2 42.8 41.3 47.4 41.1 41.8 51.1 50.7 52.1 51.1 53,5 48.1 

> 35 IIDIItlls Support • 1St 1071 118 87t 872 922 110 812 740 716 114 180 10243 
Otstt-.utsbed U.tv • • 450 470 446 429 458 411 Sl4 4M 423 407 l82 400 5384 

I 46.1 43.t 48.1 48.8 52.5 53.3 55.1 57.3 57.2 51.8 57.5 58.8 52.1 

24·15 IIDittlls Support • 427 490 420 l64 326 312 287 285 ll3 327 352 365 4288 
DtsttntUt~ U.tv. • 179 lit Ill 148 150 137 111 111 155 167 111 190 1887 

I 41.1 40.6 38.3 40.7 46,0 43.1 40.4 41.8 41.5 51.1 47.2 52,1 44.0 

9-23 IIDIItlls Support • 455 507 442 437 415 151 l05 375 345 38l 4H 391 4831 
Dtsttagutsbed U.tv • • IM 201 155 200 157 154 123 172 141 176 lit 178 2042 

I 42.1 40.0 35.1 45.8 37.8 41.1 40.1 45.1 40.1 46.0 44.5 45.5 42.3 

Cltller 81.-cltca 1 PII.O.s • 181Z 2016 2171 2211 Z20Z 2285 2352 2275 2401 2515 ZilO 2642 27628 N 
DtsttRgUtshid Ultv. • 511 541 606 622 534 564 583 565 519 621 642 6lO 7036 U) 

I 27.1 26.1 27.8 27.5 24.1 24.7 24.8 24.8 24.1 25.0 24.4 23.8 25.5 

liroup l(c) • 861 H5 994 1091 951 Ml 929 819 118 173 953 932 11427 
Dlstt-.utsbed U.tv • • ll1 355 313 477 364 171 392 liD 364 439 410 424 4690 

I 31.1 li.O 39.5 43.7 ll.l 31.4 42.2 43.4 11.7 45.1 u.o 45.5 41.0 

liroup II (d) • 1001 1011 1185 1170 1251 1144 1423 1376 1411 1542 1177 1710 16201 
Dtsttngutshed U.tv. • 208 188 213 145 170 113 111 175 235 190 232 ZOI 2346 

I 20.8 18.2 18.0 12.4 ll.l 14.4 13,4 12.7 15.8 12.1 13.8 12.0 14.5 

Total All Plt.O.s (abo!!) 1 3703 4084 3951 1141 3815 3870 3904 3717 3827 lM1 4071 4078 41910 
D1sf1Rt~lihii Dilv. 1 1342 1415 1368 1119 1291 1341 1351 1350 1318 1371 1371 1318 16341 

I 36.2 34.6 34.6 35.5 34.0 34.8 34.7 35.6 34.4 35.0 33.1 34.3 34.8 

t•)lndivldUals ~o received a total of less than 9 .onths support are included In &roup 1. 
b)Uslng results fra. the 1982 Asses~nt of Mesearch-Ooctorate Progr..s, an average for etch university was 

co.puted fro• the .. an ratings of the scholarly quality of faculty In biochelistry, cellular~lecular biol-
ogy, •icrobiology, and PhYSiology progr..s. In calculating university averages, .. an ratings were weighted 
according to the nUIDer of lg76-80 graduates f~ each progr~ evaluated. A total of 25 universities with 
biOIIIdical progr• nerages of 3.!10 or higher were considered to have dtstlngutshed reputations. 
(c)lncludes bio..dical science Ph.D.s who had not received at least 9 .anths of NIH predoctoral training graat 
or fellowship support but were Identified as having been graduate students in progr .. s that had so.. NIH 
predoctoral training grant funding. 
(d)lncludes other bto.edical science Ph.D.s who were Identified as having been graduate students In progr..s 
had ~NIH predoctoral training grant funding, 

ScutES: llttOMl l111tltutes of tllaltll, Roster of Trat,..s 111111 fe11CNS; latiDM1 llesearc" C..Ctl, S..,.., of 
Earnea Doctorates. 

) 
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) 
Tal 3.4 Fteld of Doctorate of FY1167-81 Plt.D. Rectptuts Milo Received IIH Predoctoral SUpport~ 111 ftscal Year of Doctorate 

ftscal YHr of Doctorate 

f teld of Doctorate 1167 1161 _ JHt 1170 lt 11 lt72 1173 1174 1171 1171 1171 1178 ltll •• 1181 

Total 'IH Pr!docs(a) I 1215 1512 1813 1841 2068 1780 lAO 1113 1516 1552 1122 1411 1421 1441 1436 
I 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 

Total 
1167-81 

23912 
100.0 

Total at...atcal Sct...:n 1 883 1107 1306 13ot 1467 1281 1251 1211 1230 1221 1110 1107 1121 1113 1116 180ta 
I 72.7 70.t 72.0 71.1 70.1 72.0 74.1 75.3 77.1 71.0 78.2 78.1 71.2 82.8 83.3 75.1 

AMU.1. Eliiii'JOlOU 

Aft ... l Pewstolou 

I 70 83 U 0 * M H U M H M H U R • 
I 5.8 5.3 4.t 5.1 5.1 4.8 4.5 4.0 4.2 3.8 3.5 4.2 3.2 3.1 2.8 

• 111 143 173 145 113 133 143 120 131 100 115 101 101 124 101 
I t.l t.2 t.5 7.t 7.t 7.5 8.5 7.4 8.3 1.4 7.1 7.1 7.1 8.1 7.4 

1042 
4.4 

1124 
8.0 

It~ •• JIDIK. ltol. I 23t 305 313 345 376 34t 340 344 331 347 313 2t8 280 325 347 4110 
I lt.7 1t.5 17.3 18.7 18.2 lt.l 20.2 21.3 21.4 22.4 20.1 21.0 lt.l 22.1 24.2 20.3 

lt-.dkal lngt,..rt.. I 
I 

ltOitth. • ltostat. I 
I 

ltop~WStcs I 
I 

lnvt~tal Sct...:es I 
I 

General ltolot~ I 
I 

&enettcs 1 
I ..... . 
I 

18 .. 11 
1.5 1.0 ·' 

20 
1.1 

41 14 76 
4.0 4.1 4.2 

5 15 42 
.4 1.0 2.3 

44 48 58 
3.1 3.1 3.2 

25 
1.4 

21 
1.1 

11 
3.3 

42 
2.3 

34 17 It 17 23 It 11 It 
1.1 1.0 1.1 1.1 1.1 1.2 1.1 1.3 

l2 2t lO 22 36 33 21 24 
1.5 1.1 1.8 1.4 2.3 2.1 1.7 1.7 

16 72 53 11 11 M 13 45 
3.2 4.0 3.2 3.1 3.8 3.5 4.1 3.2 

5 13 I 15 11 10 8 
.3 .8 .4 .t .7 .7 .I 

51 • 44 48 u 3t 41 44 
2.5 2.2 2.1 3.o 2.1 2.1 2.1 3.1 

11 10 
1.1 .7 

21 27 
1.8 '·' 
65 45 

4.1 3.1 

15 ' 1.1 .I 

31 3t 
2.5 2.7 

M M U U » H M H M n 14 
3.1 3.2 2.8 2.7 2.3 3.7 3.5 4.5 3.5 5.1 4.4 

8 a 34 u ~ u u H u 
.4 1.7 2.1 2.2 2.1 3.1 3.0 3.1 3.7 

14 
1.0 

18 
1.3 

43 
3.0 

15 
1.0 

41 
3.4 

70 
4.1 

" 4.3 

Mtcralltolotl I 1M lU 200 1M 224 173 171 155 150 1M 141 111 111 113 105 
I 12.7 12.0 11.0 10.1 10.8 t.7 10.5 t.l t.S t.7 t.3 1.2 8.1 7.8 7.3 

PaUlo lou • 4 8 15 8 12 17 20 31 36 51 42 31 2t 31 21 
I .3 .5 .8 .4 .I 1.0 1.2 2.2 2.3 3.3 2.8 2.5 2.0 2.5 1.7 

274 
1.1 

344 
1.4 

878 
3.7 

107 
.4 

180 
2.4 ., 
3.1 -1.7 

2347 
t.l 

375 
1.1 

PltanNCOI. ' Pltal'll. Set. I t1 101 118 100 125 127 16 111 100 112 112 123 117 125 130 183 

Ntltc Htalth 

I 7.5 1.5 1.5 5.4 1.0 7.1 5.7 7.2 1.3 7.2 7.4 8.7 8.2 1.7 t.l 7.1 

• I 
10 13 24 13 10 ' 14 21 8 11 15 14 20 lt 22 
.8 .8 1.3 .7 .5 .3 .8 1.3 .5 .7 1.0 1.0 1.4 1.3 1.5 

(COAt t.-d Oft Mat !Nie) 

220 

·' 

w 
0 
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) 

TAIL£ 3.4 (eo~tt.ued) 

ftold of Ooctor1to 

-.tertn~ry MllllctDe 

Zoo lou 

81osctaces, GUier 

• I 

flsc1l Yell' of Doctor1te 

1117 ltu 1Mt 1t70 1t7l lt7Z 1173 lt74 1t75 1t71 1t77 1t78 1t7t 1- 1981 

2 
.2 

1 1 
.1 .1 

2 4 7 3 I 3 1 2 3 3 
.1 .2 .4 .2 ·' .2 .1 .1 .2 .2 

I 62 74 75 80 88 68 51 28 31 JO It It 17 14 11 
I 5.1 4.7 4.1 4.3 4.3 3.8 3.0 1.7 2.0 1.t 1.2 1.3 1.2 1.0 1.1 

1 17 H 70 88 17 70 71 64 15 .83 15 71 82 100 10 
I 1.4 2.2 3.t 4.8 3.2 3.t 4.2 4.0 4.1 5.3 4.3 5.4 5.8 l.t 1.3 

Mlcllc11 Sctaces, GUier I 
I 

7 M U H U JO B J4 H JO ~ H H H ~ 
·' .t 1.2 1.t 2.3 1.7 2.1 2.1 1.1 1.t 2.1 1.1 1.8 2.4 2.t 

Tot1l GUier Fields 

MIU...UCI 

~stcs 

a.tstry 

llrtlt Sctences 

£ .. t ... rt11 

Ltfo Sciences(~) 

hydtOlogJ 

Soct•l Sctaces 

GUier fields 

I lJ2 455 507 532 101 419 421 - HI 321 lJ2 311 H7 248 MO 
1 27.3 21.1 28.o 28.t 21.1 28.o 25.1 24.7 22.4 21.0 21.8 2J.t 20.8 11.2 11.1 

I 17 22 10 20 11 21 It 14 22 14 t 10 11 6 7 
I 1.4 1.4 .I 1.1 .t 1.2 1.1 .t 1.4 .t .I .7 .8 .4 .5 

• 5 10 7 12 5 I 7 4 t 4 5 t 5 3 3 
I .4 .1 .4 .7 .2 .3 .4 .2 .1 .3 .3 .1 .4 .2 .2 

• w m m m m ~ • n M R u M M » • 
I 15.1 13.1 12.3 12.1 10.5 7.6 6.3 4.8 3.5 4.0 2.8 3.8 3.8 2.7 2.8 

• 2 3 2 5 1 3 5 5 3 1 3 2 4 2 
I .2 .2 .1 .3 .2 .3 .3 .2 .1 .2 .1 .3 .1 

I 28 51 2t 25 J1 J1 J4 31 1t 18 31 31 17 ZO M 
I 2.3 3.3 1.1 1.4 1.7 2.0 2.0 2.2 1.2 1.2 2.0 2.2 1.2 1.4 1.7 

• I 

• I 

• I 

• 
' 

« ~ n 10 ~ • 15 u u 
3.6 4.5 4.0 4.t 4.8 5.0 3.t 2.t 2.t 

R Jl Q 0 M 77 77 M M 
1.3 2.3 3.7 3.7 4.5 4.3 4.1 5.3 5.3 

It 22 43 34 72 71 II 81 74 
1.6 1.4 2.4 1.8 3.5 4.0 4.1 5.0 4.7 

18 28 53 5I 57 10 ~ 48 42 
1.5 1.8 2.t 3.0 2.8 3.4 2.1 1.0 2.1 

37 41 24 42 21 H 
2.4 2.7 1.7 2.t 1.5 1.8 

85 78 • 78 It 73 
5.5 5.1 1.3 5.5 4.8 5.1 

53 78 M IJ 14 41 
3.4 5.1 3.8 4.4 4.4 2.t 

52 44 J8 23 26 24 
3.4 2.t 2.7 1.1 1.8 1.7 

(I)IRC1udes tiMitwtclulh llbo recehed 1 toll I of It lo11t t .. u.s of IlK precloc:tortl tr1lat11 r.•t or fe11 ... 111p upport. 
(o)lacludes 1grlcultur11 scleRCes 11 .. 11 11 t~ btologlcl1 scleRCe fields aot listed lbowe • tlte bl01edlc11 sciences. 

Tot1l 
1117-81 

J4 

·' 
672 
2.8 

IOU 
4.4 

441 
l.t 

5854 
24.4 

120 
.t 

M 
.4 

1727 
7.2 

41 
.2 

434 
1.8 

815 
3.4 

1078 
4.5 

838 
3.5 

107 
2.5 

SCJUII.(S: IIUORII IMUtutes of Ht1ltll, loiter of Tr11,..1 IH fe1to.s; lltt0R11 ..... reb CGuactl, Suney of £1med Doctor1te1. 

w -
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) 
TMLE 3.5 fteld of Doctorate of FYIM7-81 PII.O. hctpteftts lllo hcehed IIIH ,..edoctoral Support. ' ' J•stttute 
of PNcloctoral Trat•tng 

.. !ttl!!! of Most Rocoftt ,..Hoctoral Trat•t!l 

Total 
fteld of Doctorate 11815 ICI IICIID Kll !llHS I!AID I!MIDI !lA !!IICDS 11• •1 IIH 

Total IIIH Protlocs.(a) • 16777 171 1922 711 t71 13t3 Ill II 413 523 51 23t52 
I 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 ltc.cltca1 Sc toces II 13211 711 112 706 541 1271 111 7 142 U4 4J 11011 
I 71.2 10.5 42.2 19.5 56.5 11.1 19.0 11.3 J4.4 62.0 84.3 75.6 

· AllatGQ • &lllf'J010U • 712 10 145 • ' 1 H 1 11 41 4 1042 
I 4.7 1.1 7.5 1.0 .2 .1 13.8 1.6 3.1 1.2 7.1 4.4 

AA ... I PJwstolou II 1303 22 II 356 43 I 18 3 47 23 I 1124 
I 7.8 2.5 4.7 45.2 4.4 .6 1.1 4.1 11.4 4.4 17.6 8.0 

ltocllla •• JIDioc. lto1. II 4246 182 166 43 50 63 57 3 I 40 2 4860 
I 25.3 20.1 8.6 5.5 5.1 4.5 31.5 4.1 1.1 7.6 3.1 20.3 

lt.-dtca1l .. tMOrt .. • 242 5 7 I 10 1 274 I 
I 1.4 •• .4 1. I 1.0 .1 1.1 w 

at .. tll. • ltostat. • 271 41 2 ' 2 6 6 344 N 

I 1.7 6.1 .2 1.1 .5 1.1 11.8 1.4 

ltop~WStcs • 711 22 5 22 5 5 3 I 21 3 871 
I 4.7 2.5 .3 2.1 .5 .4 1.7 .2 4.0 5.1 3.7 

E•vt,.....ta1 Sctocos • 10 2 1 I 84 1 107 
I •• .2 .1 1.1 1.7 .I .4 

..... alltolou • 370 12 114 14 Zf 26 2 4 I 3 510 
I 2.2 1.4 5.1 1.11 2.7 1.1 1.1 1.0 1.7 5.1 2.4 

..._ttcs • 770 15 30 I 16 7 I 13 853 
a 4.6 1.7 1.6 .I 1.6 .5 .2 2.5 3.6 

a-1ot1 • 127 106 I 2 3 151 8 406 
I .8 12.2 .5 .3 .3 10.1 1.5 1.7 

Mtcrolltolotl II 1297 121 16 10 42 814 5 40 2 1347 
I 7.7 13.1 •• 1.3 4.3 58.4 2.8 7.6 3.1 1.8 

Patllo1ou • 258 57 5 15 11 7 1 21 375 
I 1.5 6.5 .3 1.1 1.1 .5 .2 4.0 1.6 

Plla...acol ......... Set •• M35 56 4 II 67 I 2 6 34 1693 
I ... 6.4 .2 11.2 6.1 .I I. 1 1.5 6.5 7.1 

Mite Hta1tll • 79 It 21 16 46 24 6 2 7 220 
I .5 2.2 1.1 2.0 4.7 1.7 3.3 .5 1.3 ·' 

(c011t tnued on next p~ge) 
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TAIL£ 3.5 (co.tt~Ue4) 

latltl!!l of !!It !!§eat Predoctoral Trat•l!!l 

Total 
field of Doctorate ··- 1£1 IIICIID H.ll !lfltS IIIAIO IIIAIIOl lilA IIIICOS Ill.. lEI IIIH 

Veterttaaey ltlellct .. • 17 1 14 2 34 
I .1 .1 1.0 1.1 .1 

ZGolotl • 435 27 M 22 M II 2 1 I 172 
I 2.1 3.1 3.3 2.1 3.5 5.1 1.1 .2 1.1 2.1 

ltoscteaces. GUier II 641 70 117 l7 4t 36 32 35 34 12 1043 
I 3.1 8.0 1.1 2.2 5.0 2.6 17.7 1.5 6.5 23.5 4.4 

ltleltul Sciences. OUter II 207 12 11 H It 38 5 11 14 2 446 
I 1.2 7.1 .I 3.2 1.1 2.7 2.1 4.4 2.7 3.t '·' 

Total GUier fields II Mit 83 1110 83 422 114 20 55 271 Itt I 5854 
I 20.8 t.5 57.1 10.5 43.5 1.2 11.0 ... 7 65.1 38.0 15.7 24.4 

llatlleMttcs II 187 3 I 2 24 1 2 220 
I 1.1 .3 .1 .3 2.5 .1 .5 ·' I 

Ptwslcs II 55 19 I 5 3 11 M w 
I .3 2.2 .1 .5 .7 2.1 .4 w 

O.lstey II 1~17 40 3 14 36 I 3 1 1 21 1727 
I 9.s 4.6 .2 1.8 3.7 .4 1.7 1.6 .2 s.o 7.2 

£artlt Scleaces II 10 1 25 1 4 41 
I .1 .1 2.6 .2 .8 .2 

Engineering II 229 10 1 30 lOt 6 1 7 41 434 
I 1.4 1. I .1 3.8 11.2 3.3 1.1 1.7 7.1 1.1 

Ltfe Scleaces(b) II 476 3 40 I 183 " I I 4 815 
I 2.1 .3 2.1 .I 11.1 l.t 3.3 .2 .I 3.4 

Psyc:ltO lot~ II 321 3 652 7 H 28 2t I 1071 
I 1.9 .3 33.t .9 40.3 6.1 5.5 15.7 4.5 

Social Sciences II 491 1 HI 5 28 2 2 23 1 17 838 
I 2.t .1 13.t .6 2.9 .1 1.1 37.1 .2 3.3 3.5 

Other ftelds II 118 4 144 11 12 9 3 5 227 17 107 
I .7 .s 7.5 2.3 1.2 .6 1.7 1.1 55.0 12.1 2.5 

(a)lnclucles ladhtdllals .eao recetftd a total of at least 9 .. tits of IIIH pretloctoral training trent or 
fellowsblp support. 
(ll)lnclucles •r.tcultural sciences as .. 11 as tltose blolotkal science fte1u •t listed aboft In tile 
llla.edtu 1 sc ences. 

SWIICES: ll.ttonal Institutes of Health, Roster of Trainees aad fellc•s; llttonal Resurclt Council, Surwey 
of Earned ~torates. 
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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 fonmal 
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 (10M, 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). 

- 35 -
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The increases in both the numbers of biomedical science 
postdoctorals and the length of their apprenticeships m~ 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 
appreciabl~-a consequence of the stabilization of student enrollments 
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). 

Plannin~ Postdoctorals Whatever the factors underlying the 
postdoctora expansion, it 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 likely 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 Traineeshi¥s A more direct, but 
narrowly focused, measure of postdoctoral pursu t is based on how many 
graduates have actually held NIH postdoctoral fellowships or 
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~ • • ~ n n n u n n n n n ~ u 
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.O.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 

Copyright © National Academy of Sciences. All rights reserved.

The Career Achievements of NIH Predoctoral Trainees and Fellows
http://www.nap.edu/catalog.php?record_id=19375

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


I 
I 
= ii 
I ; 
i 

- 38 -
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~~~.=-~,~~--~M~~71~~n~~73~~n~~7~5~7~,~n~~7~a--in 
FISCAL YfM OF DOCTORATE 

FIGURE 4.2 Number of NIH predoctorals and other biomedical 
science Ph.O.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 ~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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Rlcehed postdoctoral s...-rt f,_. 
MOther IIH tnstttute 

IICI IIAID IlLII II- IIIGS 11011 11• IIEIIS cmtERS 
IISTI'Mt PIIOVIDIIIS PII£DOCTOML Sti'PORT 

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 ointments at M or Research Universities In 
exam n ng e re a ons p e ween pre oc ora ra n ng an 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 pl~ a ver,y important role in 
deten~ining 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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reputationsl in the biosciences planned2to 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. 

Summar~ The principal conclusion of the analyses examined in this 
chapter--t at 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 literature. 
These and many other measures of early career achievement are 
considered in the next three chapters. 

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

2zncluded are 100 academic institutions with the largest total 
expenditures for research and development activities in the biological 
sciences in FY1980. 
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T-.E 4.1 ,_rc•t of FYIH7-II PII.D. hctptet~ts PIIMtnt to T1ke P'osWoctorll Appotat.ttts After lirlllultt• 

ftscal Yur of lloctorate 

Total 
FYI.7-II "'-11 llctet.tl IM7 1161 IH9 1910 1971 1!72 1973 1974 1975 1971 1977 1971 1979 1- 1!!1 IM7-11 

IIIH Prldoc ~rt(1~ I 1215 1562 1113 1141 2061 1110 1610 1613 1515 1552 1522 1411 1426 1441 1436 2Jt52 
" ...... ~taoc b) • 535 07 910 1010 1084 917 930 Ill HI 173 952 937 935 .. 1002 1370 

I 44.0 44.6 50.2 54.9 52.4 54.9 55.4 53.1 60.6 62.7 62.5 66.1 65.6 69.3 69.1 57.5 

>35 MIMIU.s Support • 516 732 114 959 1071 911 179 172 922 ,.. 162 740 716 164 610 12445 
,. ... t... P'ost4oc • 291 371 519 576 625 566 557 522 105 151 5t2 531 504 499 514 7950 

I 50.7 51.6 51.7 60.1 51.4 61.7 63.4 59.9 65.6 11.5 11.7 72.7 70.4 15.2 75.6 63.9 

24-35 MIMIU.s Support • 291 423 412 427 490 420 364 326 312 217 215 333 327 352 365 5491 
Pl~Mtnt P'osWoc • 119 159 203 207 224 212 184 156 177 155 160 195 219 231 251 2859 

I 39.9 37.6 42.1 41.5 45.7 50.5 50.5 47.9 56.7 54.0 56.1 51.6 67.0 65.6 70.7 52.1 

t-23 MIMitlts su,port • 331 407 447 455 507 442 437 415 351 305 375 345 313 4H Jtl 6016 
PIIMtlll P'ost4oc • 119 160 118 227 235 Itt 189 Ito 179 160 200 204 212 261 230 ,.. 

I 36.0 39.3 42.1 49.9 46.4 45.0 43.2 45.1 51.0 52.5 53.3 59.1 55.4 63.1 51.1 49.2 
I 

GUier ltCIMdtCII PII.O.s II 1297 1443 1555 1862 2016 2179 2261 2202 2215 2352 2275 2409 2515 2630 2642 31ft3 ~ -,. ....... i'OddOC • 341 405 526 656 723 141 904 867 1060 1116 1171 1299 1374 1418 1470 14251 
I 26.1 21.1 33.1 35.2 35.9 31.6 40.0 39.4 46.4 47.4 51.5 53.9 54.6 57.0 55.6 44.7 

liroup l(c) • 572 691 767 861 185 994 loti 951 941 929 ... 911 973 953 932 13464 
PIIMtlll P'ost4oc • 191 236 315 312 397 441 467 420 414 486 510 536 543 599 551 6555 

I 33.4 33.1 41.1 43.2 40.3 45.1 42.1 44.2 51.4 52.3 56.7 58.4 55.1 62.9 59.1 41.7 

Group ll(d) • 725 745 781 1001 1031 1115 1170 1251 1344 1423 1376 1491 1542 1677 1710 11459 
P111111t111 P'ostdoc • 157 169 211 284 326 Jt3 437 441 576 630 161 763 831 ... 919 7703 

I 21.7 22.7 26.1 21.4 31.6 33.2 37.4 35.7 42.9 44.3 41.0 51.2 53.9 53.6 53.7 41.7 

Totll All Pla •• ~l I 2512 3005 3368 3703 4084 3959 3941 3115 3870 3904 3797 3127 Jt41 4071 4071 li5875 
rJIMtRf I II 813 1102 1436 1666 1807 1111 1834 1735 2021 2019 2123 2236 2309 24M 2472 21027 

"I 35.2 36.7 42.6 45.0 44.2 45.9 46.5 45.5 52.2 53.5 55.9 58.4 51.6 61.3 60.6 50.2 

(l)lllahtclulh t111o racehed 1 tot1l of less tllla 9 -u.s IIIPfOrt are tacludtd tn liroup 1. 
(b)lacluaes grlllultes wilD 1t t .. tt• t .. , CCIIIIPieted ,....t..-ts for t .. tr doctor1tes reported tiNt tiiQ tateedld te tlke post-
doctor1l 1pp0tat11111ts. 
(c)lncludes bt.acltul sctence PII.D.s w11o llld 110t recetvecl 1t lust 9 -u.s of IIIH predoctor11 tr1tat111 FMt or fellc.slltp 
s:;n:rt llut •r• tdnttfted 11 IIIYtnt lleea grlllulte stlllleMs tn p~r- thlt laid soee IIH predoctoral tr1tat:Lgr1nt flllldt •• 
(a ncludes ott.r btCIMdtCI1 sctence PII.D.s w11o ..,. tdlftttfted 11 IYtnt 1teea tr•lte stlldeats tn ,...._ t t llld 110 IIH 
predoctor1l tr1tntng tr•t fundtnt. -

SOIIIClS: .. ttoul lastttutes of Hultll, Iotter of Tr1t .... IIIII fellows; lltton~l lese~rell CoiiiiCtl, Sune1 of fii'MCI Doctor1tes. 

) 
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) 
TAal 4.2 ,.rc.t of fYit67-7t Ph.D. llectpte~~ts 111o llecetved lilt Fosttloetorel fe11owslatps or TratiiMSIItps 

fl!£11 Yetr of l!!stw•~ 

Total 
fYit67-7t Plt.O. l!clpte~~ts lt67 1161 1161 1170 1171 Jt71 lt7l lt74 lt75 lt76 1tZ7 1171 1171 1167-71 

•IH ~ ~rt(ll I 1215 1562 1113 1141 2061 1710 1610 1613 1515 1552 IS22 1411 1426 11075 
li Ia ll~taDc II) I 433 512 6U 661 677 5IZ 5l5 460 516 SSt 540 S30 463 7253 

I 3S.6 37.1 35.0 35.1 32.7 l2.7 ll.l 21.S l7.0 li.O 35.5 37.4 31.S 34.4 

>3S Mollttll Predoe • 516 7l2 1114 tSt 1011 tll 171 171 122 t60 liZ 740 716 11101 
Held liN f'oltcloc I 252 311 374 401 41S 34l 341 111 402 372 341 ll3 142 4401 

I 43.0 43.4 42.3 41.1 31.7 37.4 39.6 32.2 43.6 38.1 40.4 42.l 33.1 39.7 

14-35 MDIIttls Predoc I HI 423 412 427 490 420 364 326 312 217 215 333 l27 4774 
Held IIH ftosttloe I .. 147 114 121 1l3 124 " 71 102 at 16 116 117 1432 

I Zt.S 34.1 25.7 30.2 27.1 2t.S 27.1 13.1 32.7 31.0 30.1 34.1 35.1 30.0 

t-23 MDIIttls Support • 331 407 447 45S 507 442 437 415 351 305 375 34S 313 5200 
Held IIH f'oltdoc • 13 127 137 131 12t 115 .. 101 12 .. 106 101 104 1411 

I 21.1 31.2 30.6 11.1 25.4 26.0 20.1 24.3 23.4 32.1 21.3 21.3 27.2 27.1 
I 

GUier ,t-.cltcal PII.D.s I 1217 1443 1555 1862 2016 2171 2261 2202 2215 2352 2275 240t 1515 21651 ~ 

Hi a NIH Pistaoc 1 204 253 256 276 335 316 345 333 441 471 530 561 576 4175 N 

I 15.7 17.5 16.5 14.1 16.6 17.7 15.l 1S.1 11.3 20.4 13.3 23.l 21.1 11.7 

&r-. l(c) • 572 6tl 767 1161 ta5 1M 1091 tSI Ml t2t 8tt tll t73 11S71 
Hlld ••tt Pltstdoc I 110 121 151 160 113 212 174 IS7 201 215 224 234 221 2400 

I lt.l 11.5 20.6 11.6 11.6 21.3 15.1 16.S 21.1 ll.l 24.1 25.5 13.4 20.7 

Group ll(d) I 725 745 781 1001 1031 1115 1170 1251 1344 1423 1376 1411 1541 15072 
Mild lilt PostdDc: • M 124 II 116 142 174 171 176 235 264 305 327 341 2575 

I 13.0 16.6 12.4 11.6 13.1 14.7 14.6 14.1 17.5 11.6 21.2 21.1 21.6 17.1 

Total All Plt.D.s£11ove) I 2S12 3005 3361 3703 4014 liSt lt41 3115 3870 liCM 3717 3127 3941 47721 
Rita iiH Pii 1 637 845 ltl 137 1012 161 -713 1027 1031 1070 1011 103t IZZZI 

I 25.4 21.1 26.5 25.3 24.1 24.5 22.3 20.1 26.s 26.6 21.1 11.5 26.4 25.6 

fa) Individual• who received 1 total of less tlalo t .oottls sypport are tocludld to &roup I. 
b) Since lndhldu.ls who recei ved IIH postdOctoral fellowslltp or tratot111 triM s...,.-t after 1110 are!!! c-tell, 

the percenta~s reported for the •st ,...t Ph.D. rectpteats MJ H IIDderesttMted. 
(c)Includes la~edlcal science Ph.D.s who llld oot received at least t .ootlls of IIH predoctorel trelot~t or 
fellowship •upport but were ldeottfted as lllvtog lleeo trlduAte studlots tn progr•s tlalt llld .... IIH p torll 
tr1lnlng grant funding. 
(d) Includes other blooedlcal sc ience Ph.O.s .-a .ere tdenttfted IS •avlftt lleeo graduAte studlots to Protr ... tlllt 
had~ NIH predoctonl training grut flllllltog. 

SOIII(;lS: llttonal losttbltes of Hlaltla, Roster of TratMes and fe11DW1i llttonal leseercll CG~~~~etl, Surve1 of 
larned Doctorates. 
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T-.E 4.3 llullber 1nd V.rcat of te. FY1H7·71 Plt.D. lectpt~t~tsllllo Recetwed PGsWoctor.l fe11a.slltps or Trttt~~eslltps free MJ of 
tile IIH Institutes 

Institute of Most lecat PGsWoctor•l Tr•tnl!!ll•l 

Dtller Tot1l liD IIH 
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I 6.2 21.3 2.4 1.5 1.0 5.2 3.7 .2 •• .5 .5 .2 43.3 56.7 

IICHD PredDcs • 76 45 136 .. 4 12 26 5 26 7 4 21 381 1271 1652 
I 4.6 2.7 1.2 1.2 .2 .7 1.6 .3 1.6 .4 .2 1.3 23.1 76.1 

Mtlll ....... l • . 27 10 10 143 I 4 25 10 I 4 3 238 400 631 
I 4.2 1.6 1.6 22.4 .2 .6 3.1 1.6 .2 ·' .5 37.3 62.7 

lllt:HS PredDcs • 17 I 6 12 34 7 5 6 1 1 .. 770 ... 
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IIIA,....._I • 2 I 2 5 2li 30 
I 6.7 3.3 6.7 16.7 13.3 

IIIIICDS ,....._, II 4 4 1 2 1 71 I 5 2 " Z6t .. • I 1.1 1.1 .3 • 5 .3 21.5 .3 1.4 .5 26.1 73.1 
1101 ....... 1 • 16 3 3 I 1 3 12 • 35 I I 12 - 4to • I 3.3 .6 .6 1.1 .2 .6 2.4 1.6 7.1 .2 .2 11.1 11.2 w 
liE I PredDcs • 1 I 1 11 I 15 15 30 

I 3.3 3.3 3.3 36.7 3.3 50.0 50.0 

Tot1l All IIH ,....._, • 2013 lUI 538 705 133 700 611 31 701 123 152 135 7253 13122 21075 
I 1.1 5.8 2.6 3.3 .6 3.3 3.3 .2 3.4 .6 .7 .6 34.4 65.6 

OtMr 1t~1c11 Pb.D.s I 1038 860 315 643 131 450 554 50 452 113 157 132 4175 21676 26651 
I 3.1 3.2 1.5 2.4 .5 1.7 2.1 .2 1.7 .4 .6 .5 11.7 11.3 

liroup l(c) • 557 405 184 280 60 215 267 13 221 41 73 " 2400 1171 11571 
I 4.1 3.5 1.6 2.4 .5 1.1 2.3 .I 2.0 .4 .6 .6 20.7 71.3 

Group ll(d) • 411 455 211 363 71 235 287 37 223 M 84 M 2575 12417 15072 
I 3.2 3.0 1.4 2.4 .5 1.6 1.1 .2 1.5 .4 .6 .4 17.1 82.1 

Tot11 All Ph.D.s (lbove) I 3131 2088 133 1341 2M 1150 1252 .. 1161 236 301 261 12221 35411 47n6 
I 6.6 4.4 2.0 2.1 .6 2.4 2.6 .2 2.4 .5 .6 .6 25.6 74.4 

(l)lnc1udes Ph.D. rectpt~t~ts lllllo recetwed IIH postdoctor•l fe11a.slltp or tr1tntng StWOrl prior to FY1111. 
(b)lnc1udea tndtv1dulls who recetYid 1 tot11 of 1t 1e11t 9 .a.ths of IIH predoctor•l tr1tn119 yr .. t or fel1a.slltp ':tt::!• 
(c)lncludes bt~ICI1 science Pb.D.s lllllo hid not recetved It l .. st I -ths of IIH predoctor• tr•t•t•t gr .. t or fe o.shtp 
aupport but were tcletlttfted 11 hBtnt beellgrldll1te atudenta tn pro.-- thlt IIIII , .. 1111 predoctorll tr1tntng gr .. t fund1nt• 
(d)lncludes ote.r bt~tc11 science Ph.O.a lllllo •re tclenttfted 11 ll1vtng lleen gr..,.te studellts tn progr•a tllet hid no IIH 
predoctor•l tntntng gr .. t funding. -

SWICES: llltton•l Institutes of Hultll, Roster of Trt1neea 1M fe11ows; llltlontl leae1rcll Counctl, Surve1 of limed Doctor1tes. 
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TAal 4.4 l'ercellt of FY1t70-11 Ph.D. lectpt•ts ''-'"' to Tlke Postdoctoral •'•'-ts at Major lesearcll 
Uft tvars t ttes 

Ftsc11 Year of 11Dctor1te 

Total 
FY1170-11 PII.D. llctet .. ts 1170 1171 11n 1173 1174 1175 1176 1177 1171 1171 ·- 1111 1170-11 

IIIH PrMoctor~ ~rt(a) 
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FQstcloc at lis. ~tv.(c) • 220 232 217 275 2n 319 335 341 -331 350 370 3512 
• 26.7 21.6 21.1 35.4 35.6 40.1 43.3 44.3 42.6 45.1 47.5 41.2 31.5 

PII.D.s fnlll Dtller ~tv. • 1011 1196 1011 103 ... 103 771 737 '" 676 704 - 10049 
Pvstcloc at lis. ~tv. • 253 243 210 2!it HI 319 211 281 HI H!i 342 H7 JJ12 

I 24.1 20.3 20.6 21.7 30.4 39.7 37.0 39.2 42.1 31.2 41.6 43.0 n.o 
Tot1l • 1141 2061 1780 IUD MU IW 1552 1522 1411 1421 1441 Mla ltJIZ 

FQstcloc It les. ~tv. • 473 475 427 534 530 631 123 Q7 - IOJ liZ H7 6194 
-f • 25.7 23.0 24.0 31.1 32.1 40.3 40.1 41.1 42.7 42.3 41.0 45.1 35.6 ~ I 

Otller 1tc.acltc11 Ph.D.s PI -blstt:!IW K.D. U.tv. • 511 543 - 622 534 564 513 565 !itt 629 142 630 lnJ6 
., -FQst It les. ~tv. • IZ IJ 107 135 143 145 171 111 171 201 216 201 1154 -• 17.7 11.3 17.7 21.7 26.1 25.7 21.3 32.0 zt.l 32.0 33.6 31.1 21.4 • -PII.D.s fnlll Otller ~tv. • 1343 1473 1573 1631 1661 1721 1761 1710 1110 ·- ·- 2012 

20512 
Pvstcloc 1t Res. ~tv. II Ill 173 116 m 351 431 464 417 1M SM All I :It 5045 

• u.s 11.7 12.5 11.1 21.1 21.0 21.2 21.1 31.3 31.6 31.1 31.1 24.5 

Total • 1162 2016 2171 2211 2202 2ZI!i 2352 2275 2401 2515 HJO 2142 27QI 
FMtdoc It les. ~tv. • 273 256 303 461 501 576 635 671 745 717 134 140 1119 • 14.7 12.7 13.1 20.4 22.1 25.2 27.0 zt.l 30.1 31.7 31.7 31.1 25.0 

trnciUIIes tlldtvtcllla1s .... recetwd I total of at least I -till of liN .....-tor1l tr1tatag ...,..-t. 
b See footaote (b) ta Table 3.3. 
c lacl.,.. grldultos • 1t tile tt• tlle7 '-:!'ted ,...t ...... ts for tlletr dlctor1tn reperted tlllt tlle1 tateaded 

to tlke 1 postdlctoral IIPPOiat..nt 1t oae of 100 •tverstttn wttll till lai'IHt total ••••lttWIS for NMarcll 
111d ""'~~~~~~~~'t acttvtttn ta till btolottcal sctiKII ta FYI•. 

SOUiaS: 11ttoa1l lastttattes of 1t111t11, lostar of TratAIII 1M Fellewsi latt .. l lesl1rcll c.ncn. Sww7 of 
llrllld Doctor1tn. 
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5. EARLY CAREER EftPLOYrENT 

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 

- 45 -
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Research Council. The survey samplel 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. All data are presented in tenns 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 
highlighted in 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 

10 

70 

30 

20 

10 

0 

7 OR I JEMS AFIQ PH.D. 

PNdoctoNls 
Group I 

Iroup II 

1117-68 1J69-70 1171-72 1173-74 
PH. D. CGHIIIT 

1 OR z YEARS AFTER PH.D. 

1173-74 1175-7& 1177-78 1171-10 
PH. D. CGHIIIT 

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. 

lFor 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 fonmer 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.O.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 Ap~ointments Survey results also reveal that, in 
comparison wit their biomedical science colleagues, NIH predoctorals 
more frequently have moved on to faculty appointments at the leading 
100 research universities,2 generally regarded as the principal 
locus for R & 0 activities (Table 5. 1). Once again, however, the 
findings are not entirely inconsistent. As shown in Figure 5.2, 
FY1973-74 Ph.O.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 fonmer 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 support4 for their work. 

2The selection was based on FY1980 total university expenditures for 
sesearch and development acitivities in the biological sciences. 
For an analysis of the growth in the nonfaculty staff population in 
~niversities 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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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.5 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. Furthe~re. in ten~s 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. 

5Jn 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. 
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FIGURE 5.3 Percent of fon~er 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 ~ority of former NIH predoctoral trainees 
and fellows have pursued careers in research, although there is no 
consistent evidence to indicate that they have been .ore likely to do 
so than have other biomedical science Ph.O.s who had received their 
graduate training in the same set of university departments (Group I). 
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llsetrch URtwerstttes, 1173-81 

r.n:ORt u flcult.z t• !!!Jor I!MI!:§II llllhersJU!!I!l 
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6. ACQUISITION OF NIH AND NSF RESEARCH GRANT AWARDS 

In the preceding chapter we explored the extent to which fonmer 
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 penmitted 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 
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estimatedl 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 Projects (R-awards) and Program Projects and Centers (~ and 
P-awards).Z 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 predoctora1s 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, fonmer 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.O.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 

laased 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. Furthen.ore, 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 NIH trainees and fellows subsequently acquired NIH research 
grant awards m~ 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 
probability of success on each of their grant applications. Two 
measuresl 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 

10 

• 
70 

10 

I 
50 

40 

r NIH Predoctorals -I [''"''' Flllldlcl r-" 

1M7-ta 1Mt-70 1971-72 1973-74 1975-715 1977-71 
nSCAL YEAR OF PH.D. OF APPUCMT 

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. 

loata for an alternative measure of success rates--the percent of 
~&licants who had one or more research proposals funded--are given in 
a le 6.6. The findings are congruent with those illustrated 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 fonmer 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 
detenmined 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 1his 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 fonmer 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.O.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 fonmer NIH trainees 
and fellows have generally submitted stronger research proposals than 
those prepared by their colleagues. 

NSF/NIH Research Su8port An analysis of FV1973-82 applications 
for NSF research grants reveals that fonmer 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 
gntirely 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. 
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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.O.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 fonmer 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 ~Y members of Group I than by former NIH predoctoral 

Copyright © National Academy of Sciences. All rights reserved.

The Career Achievements of NIH Predoctoral Trainees and Fellows
http://www.nap.edu/catalog.php?record_id=19375

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


25 

H Predoctorall 

Group I 

15 

10 

5 

0 
FY1t17-71 PH.D.S 

II 

- 61 -

FY1172-76 PH.D.S 
catan' 

FY1t77-81 PH.D.S 

FIGURE 6.4 Percent of former NIH predoctorals 
and other biomedical science Ph.O.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. 

Summall Although fon~er NIH predoctorals constituted only 43 
percent o 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 
fonner NIH predoctorals. These and other findings presented in this 
chapter clearly demonstrate this group's superior achievements, in 
ten~s of both seeking and obtaining federal research grants. Whether 
their success may be attributed to the innate potential of those 
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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 is apparent that the NIH investment in predoctoral training has 
been fruitful. 
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SCUIC£S: llttoul lnstttutes of lllaiUI, Roster of TratAHs 11111 fe1111d 11111 Coasoltdatecl lirlftt Appltc~nt ftle; llttoul lesearch 
Counct I, Survey of f.,.d Doctorates. 
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) TAAE 6.2 ,." .. t ef tM fY1N7-11 PII.O. lectpt•ts •tUt 1111 leHarclt lr•t ApJ1katMI lllat ...... lec_l_d for ~a1 
llurt., Ute fY1167-e2. ,.,, ... 

ft lSI) Y!l[ 2f !IsS!!:!!! 
Total 

fY1167-11 "'d!· !!§ll!!!h 1!17 1MI '"' !170 )t7) 1172 )973 1974 1971 1971 )977 1971 1979 1tl0 1911 1167-11 

IIIII Predoc .. rt(al . I 1111 1562 1113 1141 IDA 1710 1110 1113 1111 1152 15U 1411 1421 1441 1431 23t52 
Ajipro;;aii'iltt ~· I 454 517 "' 672 670 557 -4ti 497 443 3tt 271 110 M 27 1525 

I 37.4 37.6 36.7 36.1 32.4 31.3 30.3 30.7 31.4 21.5 26.2 19.1 12.6 '·' ... 27.2 

> 35 ... u.. Predoc I . 511 732 .. 159 1071 tll 179 172 tl2 tliO 112 740 711 .. 110 12445 
Approvell 1111 &rut I 256 314 314 317 395 331 2tl 293 324 2t6 246 147 17 37 9 3IOt 

I 43.7 42.t 43 •• 40.4 36.9 31.6 33.9 33.6 35.1 30.1 21.5 19.9 12.2 5.1 1.3 30.1 

24-35 Mllatltl ....... I 291 423 412 427 410 420 .. JH 312 217 215 m 327 352 315 1491 
Approve4 1111 &rut I 105 151 153 148 131 10t 100 tJ .. 73 71 64 10 27 9 1312 

I 35.2 37.4 31.7 34.7 21.2 21.0 27.5 21.5 21.9 25.4 24.9 19.2 15.3 7.7 2.1 25.2 

t-23 ... u.. Support I 331 401 447 455 107 442 437 415 351 -375 JotS Jll 425 Jtl 1011 
Approvell IIIII &rut I t3 115 128 137 137 112 111 lOt It 74 12 " 43 30 9 1JJ4 

I 21.1 28.3 21.6 30.1 27.0 21.3 25.4 21.3 25.4 24.3 21.9 11.1 11.2 7.1 2.3 22.2 

Otller ltc.dtcal PII.D.s I 1297 1443 1555 180 2016 2179 2211 2202 2215 052 2275 2409 2515 HJO 2142 31113 en Ajiproftd itA Ci'ut I J2t 33t 337 315 425 457 451 427 451 431 JtO JJ7 242 121 75 5211 ~ 
I 25.4 23.5 21.7 20.7 21.1 21.0 20.3 19.4 20.0 11.3 17.1 14.0 9.1 4.1 2.1 11.3 

lr~ l(c) II 572 ,,. 767 ., tiS tM 1011 Hl M1 tit Itt 918 973 H3 tJ2 13464 
Approwellllltt &rut I 177 lilt 1tt 217 237 253 254 195 1M ... 111 131 114 11 Jt 2147 

I JO.t 27.1 25.t 21.2 24.1 25.5 23.3 20.5 20.6 21.4 20.1 15.0 11.7 6.4 4.2 19.7 

liroup II (d) I 725 745 788 1001 1031 1185 1170 1251 1344 1423 1371 1491 1542 1177 1710 11451 
Appro- 1111 &rut I 152 150 131 161 •• 204 204 232 264 232 201 Itt 121 IS 31 256t 

I 21.0 20.1 17.5 11.1 11.2 17.2 17.4 11.5 19.6 11.3 15.2 13.3 1.3 3.9 2.1 13.9 

Total A11 Pll10.1 "rH-1 I 2512 3005 3311 3703 40114 3959 3M1 3115 3170 3t04 3797 3127 3M1 4071 4071 55175 
app;;;;a II u 1 713 t21 1002 1057 lOti 1014 t67 922 t55 174 71t 113 422 220 102 11741 

I 31.2 30.& 2t.8 21 •• 26.1 25.6 24.5 24.2 24.7 22.4 20.1 16.0 10.7 5.4 2.5 21.0 

(a)IMhrtdueh •o NCet•d a total of len tltla 9 .. tits support are t.chldell Ia '"*P I. 
l'\laclucle& an IMtvtduell • llad o• er ...... 1111 reMarclt trlllt ~ltcatt•s =-:::fer f..,t:y dllrtng tM fY1t67-12 perted. 
c IK1ucles '1-.dkal sctet~ee PII.O.s t11to ud •t NCehred at l ... t 111111Uts of I II predoctoral tra "'1 trMt or fe11owslttp 

s..,ort 'ut ..,. t•ttfted as llavt., Melt traduate st ..... ts ta ,..,._ tltlt ltad ..- 1111 ....-toral ratat., trMt fiMdt.,. 
(d)lnclucles otller lttc.dkal scte.ce PII.D.s !IIIIo .,. tdHttfted as ltlvt., Mn trldulte sttllllllts Ia ,. .. tltlt !tad!! 1111 
preGOCtoral tratat1111 trMt fUIIdtng. 

SCUI&.ES: llttOMl .. stttutes of ttultlt, Roster of Trat ... s Ull fe11o.s Ull CoasoHIIItod lirlftt ApJHcMt ftle; llttOM1 leHarclt 
C.OU.Ctl, Sur•1 of EII'MII Doctorates. 
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TMU 6.3 ,_rc•t of till FYiti7-81 PII.D. llectpt•ts Awarded IIIK lesearcll &riMs llurt .. the FY1M7-12 ,_rtod 

-
Fiscal Ynr of 11Dctor~1 

Total 
FYJJ!7-81 PII1D. a.ctet•ts 11167 1161 lti! )!70 )!71 1112 1!73 1!74 1111 1111 1t7Z 1111 1!7! 1111 !!11 187·1) 

IIIH ~ ~rt(1) I 1211 1562 1113 1141 211M 17. 1110 1613 1515 1552 1522 1411 1426 1441 1431 . Zlt52 
-~~lilt( II) I 356 443 410 477 410 423 :M5 us 336 2M 240 141 101 M 15 4547 

21.3 21.4 27.0 25.1 23.7 23.1 20.1 20.1 21.2 11.1 15.1 10.4 7.1 3.7 1.0 11.0 

> 35 Molttlls PrHac: • - 732 114 .., 1071 Ill l1t 172 122 110 IR 740 711 ... liD 12445 
Aillnlell IlK &r111t • 200 243 ,. ,, 217 NO -1M 222 111 157 II 52 .. I -34.1 33.2 32.6 21.1 17.7 28.3 23.7 21.1 24.1 20.1 11.2 10.1 7.3 2.1 •• 21.7 

24-35 lllllltlls Pr'elloc I 2N 423 4112 427 410 420 364 321 312 217 -333 327 352 3H Mil 
IIIIII'IIICI IIIK &r111t I 15 111 115 102 17 71 " II 55 .. 42 33 H 17 5 152 

21.5 27.7 23.1 23.1 11.1 11.1 11.1 20.1 17.1 11.0 14.7 ••• 7.1 4.1 1.4 17.3 

1-23 llalltlls Support II 331 407 447 455 507 .., 437 41i 351 -371 :MI 313 425 311 1011 
Aillnlell IlK &rut I 71 13 17 " " 14 11 7t 51 10 41 :M M II 4 M7 

21.5 20.4 11.5 21.1 11.1 19.0 11.2 11.0 11.1 11.4 10.1 ••• 1.3 4.2 1.0 14.t 
I 

GUier lla.dkal Plt.D.s II 1297 1443 1555 1112 2011 2171 2211 2202 2211 1312 2271 2401 2515 2130 ,.., 31123 0\ 

Aiiaiiii liN cr.t I 213 237 233 275 210 211 301 247 271 HI 220 113 110 57 27 31GD "' 
I 11.4 16.4 15.0 14.1 14.4 13.7 13.3 11.2 11.1 11.0 1.7 1.1 4.4 1.2 1.0 10.0 

&ro .. l(c) I 572 ... 717 861 115 tM 1091 HI Ml t2t Itt Ill 173 H3 132 I:MM 
Aillnleo IIIH &rlllt • 120 131 131 110 1n 111 171 115 111 121 113 n 5I 33 17 1711 

I 21.0 lt.l 11.1 11.6 17.4 11.2 15.7 12.1 12.5 13.1 12.1 7.7 1.0 3.5 1.1 12.7 

&roup II (d) • 7l5 741 781 1001 1031 1115 1170 1251 1344 1423 1376 1411 1541 1177 1710 11459 
Awii'IIICI IIIK &r111t I ll 102 M 115 111 137 130 132 153 121 107 t2 52 M 10 1411 

I 12.1 13.7 11.1 11.5 11.5 11.1 11.1 10.1 11.4 1.1 7.1 1.2 3.4 1.4 .I 1.1 

Tttll All Plt.D.S~IIIo!IJ II 2512 3005 3361 3703 4014 3151 lMI 3115 3170 liD4 3717 3127 3941 4071 4011 15175 
AiMI'Ciio liN ut 11 561 610 723 752 7. 721 ... 512 101 112 410 311 211 111 42 7747 

I 22.7 22.1 21.5 20.3 11.1 11.2 11.4 15.3 15.7 14.1 12.1 1.1 5.4 2.1 1.0 13.1 

f•llnd1v1dua1s who received 1 t otel of less the• t ... u.s $Mpp0rt ere t.cludell I• &roMp 1. 
b~lncluoes ell 1ndlv1duals who ..,....,.. OM or liON IIIH researcll triMs ..,.,., till FY1tl7-12 period. 

(c Includes btc.edtul science Pll.ll.s IIIIMt INIInot NCetwll at lost t .. u.s of IIH predocteral tnt•t., trlllt or fe110ifllltp 
support but were I dent If ted as llavt., bea trlllulte studlltts •• ,...._ tiNt 11M SOM IIH prHac:toral trat••:z.r•t fllllllt., 
(d)Jnclu<les other btc.edtcal sc iHCe PII.D.s !IIIIo •re ldiiiUfted 11 llavt., lllen ,rMulte studellts t• proeran INd!! IIH 
predoctor•l training gr1nt fundiDf. 

SOUIICES: IIU0111l Institutes of Hultll, Roster of Trat ... s ud fe110ifl 11111 Consoltqted &rlllt Appltc111t File; llt101111 
..... rcll Council, Surve1 of Ee,..... DDctoretes. 
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) 
TAal .. 4 llullller aM lle"aftt of tile fYit67-ll Pla.l. laclpl•ts lito ,..41 .... Alii.,... .. MarCil lr•t• froa liM 
Jutttutes llr fY1tl2 

la!!Jt~tte!! ~~oat a.c..t !l!lllnearcta 1:• ,._.,II 
Otller Total 

IIIH Tr!l•!!l SMIIGrtllll lliMS IICI IICIIt !11:11 !1!115 !JAJD IIIAGIIIt IIA IIIICDS 11• Ill IIH .... 
lUllS Precloca • 767 463 238 421 " 216 330 5t 402 56 164 238 3470 

I 22.1 13.3 ••• 12.1 1.1 7.7 t.l 1. 7 11.1 1.1 4.7 l.t 100.0 
It I Pre4loc 1 • 11 57 I 5 3 " I 3 I 2 2 130 

I u.a u.1 1.2 3.1 2.3 12.3 6.2 2.3 1.2 1.5 1.5 100.0 
IIIC. Preclocl • 35 17 71 12 2 4 12 20 13 2 4 41 237 

I 14.8 7.2 31.1 5.1 .I 1.7 5.1 1.4 5.5 .I 1.7 17.3 100.0 
Ktl Preclocl • 4 4 ' 

., 3 2 " 1 5 1 4 7 145 
I 2.1 2.8 4.1 ".4 2.1 1.4 13.1 .7 3.4 .7 2.1 4.1 100.0 

liENS Preclocl • 4 7 1 10 ' 5 2 1 2 1 2 10 54 
I 7.4 u.o 1.1 18.5 11.7 9.3 3.7 l.t 3.7 l.t 3.7 11.5 100.0 

IIIAID Pretloca • 18 12 7 I 5 t1 • I 10 I 7 4 245 
I 7.3 21.4 2.9 3.3 2.0 37.1 3.7 3.3 4.1 2.4 2.t 1.6 100.0 

IIIAIIIIl Precloc I I 3 7 1 2 11 3 1 2 3D 
I 10.0 23.3 3.3 6.7 36.7 10.0 3.3 6.7 100.0 

IIA Pretlocs .. 1 2 3 
I 33.3 66.7 100.0 

IIIIICDS Preclocs • 2 2 4 1 1 2 33 2 3 ' 5I 
"' I 3.6 3 •• 7.1 1.1 1.8 3.1 Sl.t 3.1 5.4 10.7 100.0 "' IIIII Pre4loc 1 • 2 I 2 5 1 2 15 3 3 5I 3 100 

I 2.0 8.0 2.0 6.0 1.0 2.0 15.0 3.0 3.0 11.0 3.0 100.0 
Ill Pretlocs • 8 I 

I 100.0 100.0 

Total All IIH Preclocs I 851 il7 340 557 tO 387 - 100 477 121 1M 311 4471 
I 11.0 14.i 7.6 12.4 2.0 8.1 t.l 2.2 10.7 2.1 4.3 '·' 100.0 

Otller lta.dka1 .... o.s I 37t 411 212 411 62 273 315 52 301 138 1iJ 251 3111 
I 12.2 15.7 1.4 13.4 2.0 1.1 10.1 1. 7 ••• 4.4 5.2 1.3 100.0 

'"*' l(c) • 241 261 140 214 24 152 177 20 172 71 74 115 "" I 14.5 15. 7 1.4 "·' 1.4 t.2 10.7 1.2 10.4 4.3 4.5 l.t 100.0 

......, 11(41) II 131 221 122 104 38 121 Ill 32 136 17 ., 143 1455 
I t.s 15.6 1.4 14.0 2.1 8.3 t.l 2.2 t.3 4.6 6.1 t.l 100.0 

• !•)Includes Ph.D. recipients lolhn received IIH ,. ... "" gr•t IIIPPOrt prior to fY1•3. 
b)lndhlduth who received 1 tohl of lHI t .... t ... tlls IIIPPOrl are IICllldlll Ia &r-. I. 

(c) Includes bla.edlctl science Ph.U. s _.. ltad not received at leas& t ... tits of IIH precloc&oral trataf19 
grtnt or fellowship support but were hlllt&tf1o41 11 1tavl19 11oe1t trldllate sbldea&s Ia progr- tlllt 11141 •-
NIH preooctortl tr1lnlny grtnt fundi~ 
(o)lncludes other bla.edlctl science .D.s IIIIo..,.. lcleft&tfted 11 lta¥119 11oe1t grldul&e s&udellts Ia progr-
thlt hid.!!!. NIH predoctortl tnlnlng gr•& flllldt.,. 

SWitlS: ll&tenal las&ttu&n ef Hu1tlt, Roster ef Trat .. s and Fellows and Coasoltclltetl lir•t Appltc•t file; 
lattonal biN"" Council, S.ner of EaniM GDctorates. 
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' .' 

TMLE 6.5 Awer• AdJusted Prtortt1 Score for All IIH leMUCII lirlllt AppltcaUOM '' fYIM7-11 ftt.l. lectpt•t• Who Appltell 
llurt~t~ tllo FY1167-12 ,.rtod 

ft!§l) Yell' !f !!!!s~•t! 

Total 
fYII67-II PII.D. IKtet..ts 1167 IMI 1169 1910 )!71 )97! 1!71 l!l! )t71 )171 lt77 1171 1!7t 1910 1!!1 1167-11 

••" Pndoc:toral Suppert(a) 
Total v111t AppltcattOII& 1 491 65t 747 743 761 622 511 155 148 411 434 306 205 110 2t 7214 

Mlaa Prtortt1 Score(') 2.11 2.17 3.05 3.03 2.17 2.13 2.13 2.11 2.10 2.70 2.66 2.67 2.67 2.76 2.51 2.at 

•ta.edtcal lira., l(c) 
TotallirMt Appltcattoas I 207 217 246 Zit 283 2M 2M 2M 22t 2U 211 157 133 n 51 3ll2 

Me•• PrtorttJ Score 3.21 3.25 3.30 3.21 3.11 3.11 3.14 3.11 3.10 2.12 2.at 2.71 2.17 2.15 3.06 3.10 

lta.edtcal &roup ll(d) 
Total lir111t AppltcaUOM I Itt 200 186 210 241 212 Ht 21t 316 277 242 226 166 8J 51 3215 

Mea• PrtorttJ Score 3.61 3.57 3.60 3.44 3.52 3.30 3.43 3.40 3.22 3.01 3.00 2.11 3.13 3.11 3.22 3.32 

All ftt.O. lectr;•ts (allove) 
Total lirMt pltcattou 1 • 1076 mt 1212 1300 1110 1136 1011 1093 111 .7 619 504 264 131 13621 

Mea• Prtortt1 Score 3.13 3.13 3.11 3.14 3.13 3.06 3.10 3.10 2.11 2.14 2.10 2.10 2.10 2.12 3.02 3.04 

(a)ltlcllldH telltwtduala • recet• • total of at l ... t t -tu of IIH ,._toral tratatat tr•t or feiiCMIItp support. 
f'JI• aver .. t~t~ prtortt1 socres dts.,proved ippltcattoas .. ,. .,.ttrartiJ asst~d • value of 5.00. 
c Includes "a.edtcal sctHCe lt..o.s who Nd not recetved at least t -u.s of IIH predoctoral trat•tat trMt or fellowllltp 

s:n:rt lllut .. re tdeattfted as ....... -· traduate students •• p~r ... tllat ..... sa. .... predoctoral trat•t~t~ er•t fundt ... 
(d •eludes otller "oaecatcal scteace PII.O.s who .. re tcllllttftell as avtng Melt graduate studellts •• ,rotr• tllat Nd 110 liM 
predoctoral trat•t~t~ trut fuadt,.. -

SOIIICES: llttoaal .. stltutes of Hultll, loater of Trat ... s Ud Fe11CM Ud Co1110ltdatet1 lirllll Appltcn Ftle; llttoaal lesurcll 
CcMallct 1. Surve1 of EII'Md Ooctorates. 

0\ ...., 

Copyright © National Academy of Sciences. All rights reserved.

The Career Achievements of NIH Predoctoral Trainees and Fellows
http://www.nap.edu/catalog.php?record_id=19375

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


) 

TMU 6.6 ,_retat of tM FY1H7-11 PII.O. bctpleftts ApJirt .. for 1111 leMiftll lrMtl lito Recelwe4 OM or ...... Awms 'r FY1112 

fJ!§!l Y!lr ofi!!S&M"all 

Tot1l 
Fnt67-t1 .... ~. ~~ct1te.t1 1167 1tll 1t6t 1!70 1t7) !171 )!73 1t74 1t75 lt71 1t77 1!71 1t7t ltiD ltll 1117-11 

IIIH Pr'elloctorl1 51W0rt(1) . 
Tot1l lir1nt ApJitclllts • 4tt 159 747 743 761 622 581 5H 548 ... 414 -205 110 21 7214 
Awlnle' llne1rcll llrut • lSI 443 410 477 410 423 J4l us Jla 2M 240 141 101 54 15 4547 

1. 71.3 67.2 15.1 14.2 13.1 61.0 59.4 60.4 11.3 60.2 55.3 41.4 49.3 49.1 51.7 62.3 

··~tell ......, 1(11) 
Totll WMt ApJitcMtl • 207 217 246 259 28l 2tl 2tl 214 221 222 211 157 133 71 11 3112 
Awlnlecl bsarcll llrut • 120 135 Ut 160 171 '" 171 115 111 121 113 71 sa 33 17 1711 

I sa.o 12.2 51.5 61.1 to.4 54.4 57.1 4t.1 51.5 sa.1 53.6 45.2 43.6 46.5 33.3 55.0 

lta.cttc•1 lirollp ll(c) 0\ 

Tot11 w•t Appllc•ts • "' 200 186 210 24t 212 Zit ,.. 316 277 242 221 166 83 51 3215 
co 

Awlnllcllllolrcll llrut • tl 102 M 115 119 137 uo 132 153 121 107 t2 52 M 10 .... 
I 46.7 51.0 so.5 M.a 47.1 sz.3 so.2 45.7 41.4 46.6 44.2 40.7 31.3 za.t ''·' 46.3 

All PII.D. llectpt•ts (lllove) 
Tot11 lirMt ApJitcMts .. • 1076 1179 1212 IJOO n• n• 1011 1cm .7 117 "' 504 214 131 13621 
Awlnlecl b~e~rcll lirut • ~· 680 723 752 7. 721 ... 512 607 552 460 311 211 111 42 7147 

I 62.9 63.2 61.3 62.0 10.0 11.1 56.t M.o 55.5 55.t 51.t 45.1 41.t 42.0 32.1 .... 
~~~lllclllllel lnclhlclulh .... rocelvecl I totl1 Of It IQSt t ..U.S Of 1111 predoctorll tr1t•t .. r•t or fo11owslltp IIWOR• 

II l•clllclesll-...tc•l sctHCe PII.D.s • liM aot received 1t 1HSt t eoatlls of IIH ,._tor• tr•t•t1 trut or foi1CMIItp 
s:;y:rt llut ..,. tlleftttftN 11 lllvt .. Mn tradulte st.-.s Ia :or.- tNt lllcl sa. IIH ,..-.ctor1l r1t•t .. rlnt f .... l ... 
(c) •clllcles otller lll~lc11 sctnco PII.O.s ... ...,. lcleattfiN 11 1¥1 .. Ma trlcllllto sblcllats I• protr- till W!! IIH 
predoctorll tnt•t .. trlnt f .... t ... 

SOIIIItES: IIIU_.1 lastthtes of 11111t11. Roster of Tnt .... • fol .... • Ceuo1tclltM &rut ApJ1kMt file' llltt-.1 ..... rcll 
eou.cn. Surver of ElrM4 1Dctor1tes. 
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TMLE 6. 7 ... n:eftt of A11 IIH hsearcll &rMt ApplkiUOM etr fY1967-11 1'11.0. lectpt .. ts lltat lieN ApproMd for fundi .. Durt .. tile 
fY1.7-12 ... rtod 

ft!§•l Y•!!: !f !1!5torato 

Total 
fYit.7-11 PII.01 IKII!toatl 1967 1961 1961 1!70 1t 71 1172 1!73 1174 1171 }171 1!77 1171 lt7! 1110 1111 ,.7-11 

lltt l'rHDctoral Support(•) 
Total wMt Appltcattoas 1 2352 2t86 3151 2123 2HI 2121 1741 1153 1210 lOU 756 413 214 141 37 231M 
lo. Approved for flllldt.. I 1146 252!. 2517 2311 2201 1714 1461 1277 1017 172 AO 426 135 111 II lt561 

I ·12.7 14.1 11.1 81.8 12.0 13.2 14.4 12.2 13.4 13.t •• 0 •• 4 12.7 12.1 78.4 13.0 

lta.ctkal &roup 1(11) 
Total lirMt App1tcatt0111 I tl7 1034 1011 1011 1020 123 161 140 111 113 311 267 1N t5 " ... 
lo. Approvell for flllldt.. 1 721 711 711 714 716 730 710 111 462 421 325 - 117 74 44 74N 

I 76.2 75.0 74.1 75.0 76.1 71.1 77.4 10.6 71.5 83.4 81.7 77.1 71.3 77.1 61.7 77.3 0\ 
\C) 

lt...,tcal &roup ll(c) 
Total llrMt ~pltc•U•• I 137 761 700 714 875 7. 746 IU 713 561 431 3t5 223 132 67 1110 
lo. Approvell or flllldtnt I 563 531 502 550 633 561 543 606 515 446 352 324 173 17 46 6524 

I 67.3 70.1 71.7 72.0 72.3 72.6 72.1 74.5 74.7 78.5 10.2 12.0 77.1 73.5 61.7 73.4 

All PII.O. lectpt•s (lbowo) 
Total wut ~1tcatt011s I 4146 47. 4177 4m. 4510 3124 3456 3001 1144 2120 1513 1155 70S 372 170 41152 
lo. Approved or flllldt.. 1 3231 3131 3141 3705 3111 3060 2162 l3tt 1114 1746 1327 t5l 561 210 111 33511 

I 71.1 80.2 71.1 78.7 71.1 •• 0 71.1 71.1 10.0 12.4 83.3 12.1 10.1 71.0 10.0 71.7 

I'PIIC1Udes tllllhtduell ... recetwll. total of It leut I IIDIItiiS of IIH prelloctoral tratnl .. r•t or fe11 .... tp support. 
II InclUdes llta.cttcal scte~~ee PII.O.s wllo IIIII not recetMd at leut I 111111tlls of liM ,._tor• tratat, trMt or fe11..,..tp 
s~rt but ... ,. tdellttfted as lint .. been .,.-.te studenU to ,..,. .. tlllt IYII ..- IIH prelloctoral ratot .. vut f_.t ... 
(c IAclUdes otller llt...,lcal scte~~ee "'.O.s wllo .,. lclellttftod 11 llawl .. 11eeo trldulte at.-.ts tn ,,..,._ tllat IIIII.!! IIH 
prolloctorll trltAt .. erut flllldtllg. 

S~ES: lltloul lutttutn of tllaltll, loster of TratAMs 1M follows 1M C.osoltllltod &r•t a,uc .. t ft1e; IIUoMl hMtn:ll 
Couact 1, Surwr of ftrMd Doctorates. 
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) 

T&l 6.1 ,_rca\ of A11 IIH Researclt &rut ~lkatt•s Ill FYI967-II PII.D. bctpt•ts lllat Mere F...-. Durt11g tile FY1967-12 ,_rled 

fiscal rur of !!St!!:l!l 

Total 
FYIN7-11 Plt.ll. lllcll!l!!!s )967 1961 1961 1170 1!7) )!71 1!7! 1174 1171 liZ! 1117 1171 )tl! ·- ltll 1167-11 

IIH Prltloctoral SlwOrt(a) 
Total lir111t AppltcaUOM I 2352 2186 3151 1123 1615 2121 1741 1553 1210 1031 716 493 114 141 17 2l514 
lo. of llselrclt -Ns •• - 1191 

1221 1063 1101 122 U4 552 410 lt4 2tl IH lot 57 15 1100 
I 41.t 31.1 31.7 31.4 40.1 31.1 ll.4 31.5 ll.l 37.t 3t.2 M.l 31.4 ll.l 40.5 31.1 

..... tell ...... 1(11) 
Total &rant ~lkatt•s I t57 10M lUll 1019 1020 123 "' 140 511 513 3tl 217 ltl t5 .. t6tl 
lo. of ..... rclt -Ns I w 333 350 350 J45 ztt 111 Ill 174 111 Ill .. u ,. 17 m2 

I M.l 32.2 J4.4 J4.3 lJ.I 32.4 32.t Zt.l zt.l 36.1 34.1 32.2 31.1 35.1 25.1 3U 

lta.c~lcal &ro.lp ll(c) 
Total lirant =ltcatiOM • 137 711 700 714 175 7. 741 Ill 713 511 431 H5 221 132 11 -lo. of ..... rc -Ns I 241 241 204 231 H5 241 211 ZOl 215 Ill 127 110 i5 31 10 H41 ..... 

I 21.8 31.4 29.1 30.2 2t.l 31.1 21.3 21.0 27.5 28.7 28.1 27.1 24.7 21.5 14.1 28.7 0 

All Plt.ll. llectpleltts (lbovo) 
42152 Total ..... t AppltcaU•s 1 4141 4711 4177 4106 4510 3124 3451 3001 2644 2120 15tl 1115 705 372 uo 

lo. of llselrclt -Ns II 1510 1715 1775 1144 1701 1361 1114 ... 171 741 512 311 127 121 42 14171 
I 37.1 Jl.t 31.4 M.t 37.1 35.1 33.7 11.5 33.2 35.2 35.1 31.1 32.2 33.1 24.7 35.3 

li)IKI.-s tftlllwldulh ... rocetvod I total Of It l01st I -tits of Ill predDctoral trat•llll rant Or f011 .... tp SIWOrt• 
ll)l.cludes llto.dtcal sctnce PII.D.s •110 llld Mt recetve4 at lust t .. tits of IIH predoctora trat•t, tr•t or fella.slllp 
s~rt but ..ro tdonUfted IS 1t1vt111 INe• trlllulte st.-.ts I• r.-tiM tltlt laid s.- IIH predoctoral ral•l:&.rut flllldt ... 
(c Kludes otlter llt-.dtcal scteac:e PII.D.s • .. ,.. t•ttftH 11 vt111 Ilea grldulto st.leats to,... .. t ltM.!!! IIH 
preciDctoral trat•t111 FMl fllllcllnt• 

SOIIIClS: lltt ... l lostttutes of lllaltlt, Roster of Trat ... s Mel fel._. 1M Coosoltdlted Srant ~lkut File; lltl ... l hlolrcll 
Couoct 1, Survo1 of ll,..d Doctorates. 
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TMLE ._, ,.rc•t of tile FYitt7-81 Ph.D. lectpt•ts lito ~It_. for ISf lesurclllr•ts llurt,. tM fYit7l-12 ,.rtod 

FIICII Yur of Doctorllt 

Tet11 
FY1!167·81 ... D. lleciJ!Mts 1167 1968 116t 1!10 1971 )972 )973 1t74 lt71 )97! 1977 lt71 lt7t 1110 1911 IM7·11 

IIH PNcaoc ~rt(l) II 1215 1562 1813 1141 2011 1780 1110 1613 1516 1162 1512 1411 1426 1441 1436 2lt52 
A;,nea rfiiF'I &r•tCII) 1 264 l40 lSt 408 411 HI lOl Nl 227 -1H 111 77 l6 17 n• 

I 21.7 21.1 19.1 22.2 20.2 19.7 18.0 16.3 14.3 13.5 12.1 1.3 5.4 2.1 1.2 15.0 

> lS MMtlls Preeoc I . 516 732 11M Ht 1071 til 179 172 922 NO 112 740 716 664 110 12445 
AppUtlt for ISf &r•t I 149 174 201 217 2ll 191 no 151 142 141 115 54 41 1l 7 2014 

I 25.4 23 •• 23.5 22.6 21.1 21.6 1t.l 17.4 15.4 14.7 13.3 7.3 5.7 2.0 1.0 16.2 

24·35 MIMtUis ~ I 291 423 412 427 490 420 l64 l26 312 217 215 U3 327 352 365 5491 
AppliN for IISF Wlllt II 54 16 85 to tl 7l 55 40 lZ ll 40 lS II 10 6 710 

I 18.1 20.3 17.6 21.1 19.0 17.4 15.1 12.3 10.3 11.5 14.0 10.5 1.1 2.1 1.6 13.7 

t-~lllolltlls s.wort I lll 407 447 45& 507 442 437 415 lSI lOS 375 345 l8l 425 lt1 6016 
Applte• for ISf &rut II 61 80 " 101 92 80 71 71 53 l5 40 2t II 1l 4 121 

I 18.4 lt.7 14.8 22.2 18.1 18.1 17.1 17.1 15.1 11.5 10.7 8.4 4.7 3.1 1.0 13.6 

Otlltr lta.cltce 1 Plt.D.s I 1297 1443 1555 1162 2016 217t 2261 2202 2285 2l52 2275 240t 2515 2630 2642 31123 ...., 
A;pilid for i!if Ci'•t I 187 221 243 274 285 298 216 276 274 273 225 171 137 65 37 l26t -I 14.4 15.3 15.6 14.7 14.1 13.7 13.1 12.5 12.0 11.6 t.l 7.4 5.4 2.5 1.4 10.2 

&roup I (c) I U2 691 767 161 185 tM loti 951 941 t2t Itt 918 Ill t53 132 13464 
Applied for ISF &rut 1 l08 121 142 141 160 163 159 117 121 124 .. " 68 30 11 1635 

I 11.1 18.3 11.5 16.4 16.2 16.4 14.6 12.3 13.7 13.3 t.t 7.2 7.0 3.1 1.2 12.1 

&roup II (It) I 725 745 788 1001 1031 1185 1170 1251 1344 1423 1376 1491 1542 1677 1710 18451 
Appltod for ISf &r•t I 71 13 101 Ill 125 135 137 1St 145 149 136 112 6t 35 26 1634 

I 10.9 12.5 12.1 13.3 12.1 11.4 11.7 12.7 10.1 10.5 ••• 7.5 4.5 2.1 1.5 1.1 

Totti All Ph.D.s "!!f!l I 2512 3005 3368 3703 4084 ltst 3941 3115 3870 3904 3797 3827 3941 4071 4078 55875 
Jiiji 1ti for i lilt II 451 Ul 602 682 703 649 591 5lt 501 482 420 216 214 101 54 6154 

I 18.0 11.7 17.1 18.4 17.2 16.4 15.2 14.1 12.9 12.3 11.1 7.7 5.4 2.5 1.3 12.3 

i'tiMtwtdlllh IIIIo recttwelt 1 tot1l of las till• t .. u.s support 1re talultH t• &roup 1. 
It IKludts 111 IMtwtdulls • sullllttt_. .. or liON w1tc1UOM for ISf resurcll trMts dvrt tile fY1t73-12 pertod. 
c lncllllles ~a--.tcll scttKt Plt.lt.s llho ..,_ •t recetwlt It lttst I .. u.s of IIH predoctorll,rltllt,. erut or ftll01111ltp 

l .. port llut were ldtftttft .. II lltwl ....... trldvlte Studtltts Ill Pf'OII"IM thlt W a.. IIH predoctorll trat11t .. tr•t flllldt ... 
C•)lncllllles otlltr ltla.cltcll scttKt Plt.D.s llho .,.. tdtftttfttlt 11 lltwlnt lltt• er-.te sttldtftts t• progr..s Ullt !ltd!!! IIH 
preutor11 tr1t11t,. trlllt fundt,.. 

SWU.t.S: latton1l l11stttutes of ttultll, ltosttr tf Trttlllts llld Ft110111; lltMIIII Scteftct FOWidiU011, Mister ftlt of lirtnt 
Appltctntli latt0111l Rese1rcll Counctl, Surw1 of lined Doctorates. 
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) 

TAal •• 10 r.rtiM of tile FYIH7-81 1'11.1. llectpt•ts llllarded IISf .....-ce. &rt~~ts Dllrt .. tile fY1t73-U r.rtod 

f heal '"r !f llocterat1 

Total 
FY1.7-II ~D. !!Eittelltl 1M7 1168 INt )!70 1!7) )!72 )!71 )t74 1171 )176 1177 1171 )tzt 1. 1!!1 lt67-11 

IIIH ~ .. rt(a) .. 1215 1562 1813 1141 2068 1710 1110 1613 1585 1152 1522 1411 1426 1441 1436 2lt52 
JWiiiiii•t(b) .. 110 158 151 '" 176 132 lot M .. .. 71 47 37 11 • 1435 

I '·' 10.1 1.3 t.O 1.5 7.4 6.1 5.1 5.3 5.2 4.7 3.3 2.6 1.2 ,6 6.0 

>UMDnUts Pre4oc ... 516 732 ... tH 1071 ... l1t an 122 HO 162 740 716 M4 110 12445 
Allardltl IISf &r•t .. 70 .. ll 17 t1 72 41 41 52 52 4i 22 23 7 4 711 

I 11.1 11.5 9.4 '·' 1.5 7.1 5.5 5.5 5.6 5.4 5.2 l.O 3.2 1.1 .6 6.3 

24-35.._...s~ • 291 423 412 427 4to 420 364 m 312 217 215 333 327 352 365 Mtl 
,_.,.... IISf &r..t II 20 41 40 34 40 2t .. 16 12 14 12 1l • 5 1 305 

I 6.7 1.7 l.l 1.0 1.2 6.t 5.2 4.1 3.1 4.1 4.2 3.1 2.1 1.4 .3 1.6 

1-23 MllnUIS SlwOrt • 331 407 447 455 507 442 437 415 lSI 305 375 345 lll 425 ltl 6016 
llllardltl ISf &rut • 20 ll 21 45 45 31 36 lO 20 15 14 12 5 6 l 342 

I 6.0 8.1 6.3 '·' 8,9 7.0 1.0 7.2 5.7 4.1 3.7 3.5 1.3 1.4 •• 5.7 ...., 
OU.r lta.clka1 ,..,D.s I 1217 1443 1555 1162 2016 2171 1261 2202 2215 2352 2271 2409 2511 2630 2642 lltl3 

N 

llfariliil ISF iliul II 76 93 99 121 105 111 113 96 97 106 to 75 51 2t " 12M 
I 5.9 6.4 6.4 6.5 5.2 5.5 5.0 4.4 4.2 4.5 4.0 3.1 2.3 1.1 .6 4.1 

&roup l(c) • 572 691 767 161 915 tM 1011 151 Ml t2t Itt til 173 153 t32 13464 
llllaraetiiiSf &r111t • 53 57 66 62 54 70 61 4J 43 41 lO 21 21 15 6 672 

I 9.3 8.2 8.6 7.2 5.5 7.0 6.2 4.5 4.6 5.2 3.3 3.1 3.0 1.6 .6 5.0 

&roup 11(11) • 72i 745 718 1001 1031 1115 1170 1251 1344 1423 1376 1411 1542 1677 1710 11451 
,_...,.. IISf &r..t • 23 36 ll 5t 51 4t 45 13 54 5I 60 47 lO 14 10 622 

I 3.2 4.1 4.2 s.t 4.t 4.1 3.1 4.2 4.0 4.1 4.4 3,2 ••• •• .6 3.4 

Total All PII.D.s.Ja~l I 2512 3006 3368 3703 40114 3tH lMI 3115 3170 lt04 3717 3127 lMI 4071 4071 55175 
Aiiii'dii iSF 111 1 116 Iii 250 217 211 251 Zli Ito 111 117 161 122 " 47 24 2nt 

I' 7.4 8.4 7.4 7.1 6.t 6.3 5.5 5.0 4.7 4.1 4.2 3.2 2.4 1.2 .6 4.1 

• 
la(lntltvtMis 11M NCehetl a total of Ins lllaa 1 .. u.s s..,.n are t.:l.-11 t• 1roup 1. 

II lacludes all t•twtMis IIIIo..,.. ......... 011e or.,.. IISf researce. tr..&s •t tile FY1t73-U period. 
c lacludes llt.-c~tcal scteace PII.D.s • "" 110t recetwtl at least 1 .. u.s of .:1 predoctoral tratatnt l"•t or fell..,.tp 

s..,..n but ..,.. tcleftttfted as ltawt .. lien ....... ,. stutleftts ta Pf'Oti'IM thlt had s- IIH pretloctoral tratat .. tr-' flllltlt ... 
(d)kludes oUier 111.-dtcal scteace PII.O.s 11M .. ,.. t,..ttftetl as ltawt., ._. ....... t• stlllleats ta Pf'Oti'IM lllat llad.!!! IIH 
precloctoral tntat .. ,...,., flllltlt ... 

seutl5: latt .. l lasttt•tn of Hultlt. Roster of Trataen aM fel-.; llatt .. l kteftce F.._..u ... Master ftle of &rut 
wltclftts; lattonal ReiHrtlt Councn. Surw, of Earwed Doctorates. 
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TAIIU 6.11 Ferc•t of All IISF .. Mif'CII lirut AHitcatlou 'I fYIM7-11 fii.D. lectpt.ts Tllat...,. Fulldld Durt .. U. FY1t73-t2 
Ferto4 

Fhc!l Yow of !!!§tortt! 

Total 
FYI!167·11 Pti.D. llectet.ts 1967 1968 1961 1!70 1171 1!72 1173 1174 1175 117! 1177 1171 1!71 1110 1111 1967-11 

liM Pndoctoral SUppon(a) 
Total &rut Appltcatt011s I 711 1042 1031 1113 1162 tl2 673 584 438 415 311 1St II 41 20 .... 
lo. of Research Awerds I 335 422 412 461 449 337 231 212 156 165 lit 66 45 .20 10 3440 

I 42.t 40.5 3t.7 lt.O 31.6 37.0 34.3 31.3 31.3 lt.l 38.3 41.5 45.1 48.1 50.0 38.1 

lt811dtca1 &roup I(~) 
Total firut App1tcattOIIS II 374 311 414 403 443 510 317 277 271 254 141 111 t1 40 15 4141 
lo. of Researcla Awerds .. 117 181 ... 161 168 201 161 t5 85 103 41 45 32 17 t 1671 

I 52.7 46.) 40.6 40.0 37.1 40.8 40.6 34.3 30.5 40.6 32.1 40.5 35.2 42.5 50.0 40.5 ...... 
ltOiedtcal lroup ll(c) 

Total &rant AppltcaUOIIS I 164 231 277 361 346 308 308 362 

w 
285 276 215 '" t1 41 33 ,... 

lo. of ReSHrcla -.ros .. 4t t1 111 147 130 tt 101 Ill 106 8t 75 56 30 15 11 1231 
I 21.t 38.• 43.0 40.1 37.6 32.1 32.8 32.6 37.2 32.2 34.1 ll.t 33.0 36.6 33.3 35.7 

All Pb.D. llectpt.ts (above) 
Total lirlllt Appltcatt011s I 1311 1661 1721 1145 1151 1738 1371 1123 ... M5 675 435 280 122 .. 16463 
llo. of lleselrcla -.n~s I r.&l 6M 6tt 761 747 644 413 425 347 357 243 167 107 52 30 6355 

I 44.0 41.6 40.4 31.5 38.3 37.2 35.8 34.8 34.9 37.1 36.0 31.4 31.2 42.6 44.1 38.6 

lallftcludes tlldtvtcluals -'to recetw4 a total of at least I -tits of liM pNIIoctoral tratat .. r•t or fe11011Shtp SIWOrl• 
~ Includes ~tOIIdtcal set~• fii.D.s wlao !lad not recetwd at least t IIOIItlts of liM predoctora tratat, triAl or fe11011Shtp 
s~rt Mt wre tdeattfted as lllvtnt lleea Faduato StudiMs ta progr•s tllat 1114 ..e liM predoctoral ratat .. .,..., futlllt,.. 
(c lacludea oltler ~tOiedtcal sctece fii.D.a w11o .,.. tclenttftM as laavt .. 11ee1t ., .... ,. stlldeftta ta pro.-..s tlllt laid no IIH 
precloctoral tratat .. Flllt flllldt... -

SW.:E; 11tt01111 lutttutn of Hultlt, Aoster of Tratnen IIIII FeliCM; llttOIIal Sctet~ee FouMIU011, Maator Ftle of lirlllt 
Appltcants; IIU0111I ..... rch c.ucn, Surw1 of laM111d Doctorates. 
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) 

TAIU: •• 12 r.~111t of tile FYIM7-81 Pll.l. lectpt•ts AHI1t .. for fUller IIH or ISf hseii'Ce. lrlllts lllo hcetM 0. or More 
MniS 111 fYII82 

Ft~11 Ye• of !!l£!2£a!! 

Total 
fY1•7-'l PtiJI. llcttt•ts ... 7 ItA 1969 1!70 1171 1!72 1!73 1!74 1175 1176 1!77 1!78 117! 1910 1!11 1117-11 

IIIH Preclocteral SUppon(a) 
60S 519 5ll 337 8074 Total vlftt Appltc•ts I 546 721 810 126 8$3 700 645 4t3 2lt 134 43 

Mrcled ..... rclt &raAt I 390 499 541 547 573 414 3!7 3!0 313 347 300 113 130 70 23 5264 
I 71.4 6!.2 67.7 61.2 67.2 69.1 61.6 64.5 65.0 65.1 60.1 54.3 54.4 52.2 53.5 65.2 

lt-.clkal &roup 1(11) 
Total tir•t Appltca~~h I 239 259 2M 307 343 353 354 274 280 271 241 I !I Ill M 56 3719 
Awarcled ..... rclt &rut I 148 167 171 1M 201 lOS 216 147 147 167 136 !I 13 47 23 2149 

I 61.9 64.5 58.2 63.8 58.6 58.1 61.0 53.6 52.5 61.6 56.4 41.7 50.1 so.o 41.1 57.1 

lt-.cltcal &roup Jl(c) " • Total &r1nt AppltcMts I 232 237 243 273 307 321 lU 360 311 346 312 27! 206 114 76 4027 
Awa,..d ..... rclt &ra~~t I 104 126 113 156 155 177 165 171 196 177 156 Ill 71 38 20 1116 

I 44.8 53.2 46.5 57.1 50.5 54.0 49.5 47.5 51.4 51.2 50.0 47.7 31.3 33.3 26.3 41.1 

All Plt.O. Rectpt•ts (lllove) 
Total tiraat Appltcuts I 1017 1217 1347 1406 1503 1381 1332 12lt 1250 1150 1046 807 101 342 175 15120 
,..,., ..... ~ .. &raftt I 642 792 132 Itt t2t ... 771 701 726 691 192 411 292 155 " !371 

I 63.1 65.1 61.8 63.1 61.1 62.7 58.4 57.1 58.1 10.1 56.6 10.9 48.0 41.3 37.7 59.3 

(a)IIICludes tftllhtCIItab IIIIo recehed a total of at least t ..U.s of IIH predoctoral tratat .. r•t or fe11owslttp $1111110rt. 
(l»)lftcludes llt-.cltcal scteace PII.O.s who llad 110t receh'ICI at least 9 MRtltl of IIH prMoctora tratat"' trlllt or fellOIISitfp 
s~n llut •re fdlftUfted as IMWillf llleo ,r-.te stUIIellts ta :or.•• tltat IM4 ... IIH pndocteral tratat:Lrlllt fUIIdt"t• 
(c •eludes otlter lltt.cltcal sctuce PII.O.s no ...,. tdenUfflf as awlllf ..._ 1r..,ate stucleats Ia ,..._ t ltad.!!! IIH 
pi"'CCICtoral tratat111 .,.,., flllldl ... 

SOUIItlS: lattoul lastttutes of Hu1tlt, lloster of Tral...s IIIII Fe11011S alf Coasolldatlf lr•t AHik•t Ftlei lattoul Scle~~ee 
fCIWIIIIttoa, Master File of &ra~~t Appllcllltsi lattoaal ..... ~It Collllcll, Sune1 of £.,..,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 
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- 76 -

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

The chief limitation 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. All 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 duri~g 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 articles2 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 list 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, 
197Q-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 library copy of the 1979 and 1980 volumes of the Science 
Citation Index. This •look-up• uncovered as many as 857 citations (in 

lFor a profile of these journals, see Narin, 1983. 
2The 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 publications3, not 
included in the set of 275 biomedical journals, and the correliifon 
found between the annual number of computer-derived citations to each 
article and the number discovered through the library 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 
.92~0n 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 

40 

30 

Group II/ 

10 

o~_. __ .__. __ _. __ ~_. __ ._ ______ __ 
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.O.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 finding 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.O.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.O.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 fonmer 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 
~published article. Several studies (Jones, 1980) have 
aemonstrated 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 ~uality of the 
scientific contribution. Figure 7.3 presentsindings from an 
analysis of the citations to papers authored by FY1967, FY1972, and 
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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 
article citations received per individual. See Tables 
7.2 and 7.3. 
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FY1977 Ph.O.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 Group 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.O.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. 

w 
d -i 

12 

10 

8 

6 

2 

0 ~--------~------~ 67 72 
PH.D. COHORT 

77 

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.O.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 fonner NIH predoctorals and their 
colleagues may be largely attributed to the fact that more of the 
fo~er group have had postdoctoral research opportunities. To test 
this ~othesis 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 
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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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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. Grou~ I comprises approximately 
13,500 biomedical science Ph.D.s (FY1967-8 ) 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 

- 89 -
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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 
prospects for renewal of the training ~rant. Others may have selected 
less talented students and •saved• the1r 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 from125 universities that had 11distinguished• 
biomedical science programs, 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. 

lsased 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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i 
Predoctorals 

~ 40 Group II 

20 l 
TOP25 TOP 50 TOP 75 

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 laborato~. 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 
8.1: 

{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. 

Fonner 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, respectively, and provide indices of the relative performances of 

Copyright © National Academy of Sciences. All rights reserved.

The Career Achievements of NIH Predoctoral Trainees and Fellows
http://www.nap.edu/catalog.php?record_id=19375

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


- 93 -

TABlE 8.1 S....ry of Key Ftndtngs 

(1) (2) (3) (4) (5) 
IIH Ratto Ratto 

Predactoral s &roup I Group II (1)/(2) (1)/(3) 

(1) Praportion of FY1967-75 IIH precloc:toral 
trainees and fellows ..e.o had earned 
doctoral degrees by FY1981 (Tible 3.1) .690 N/A 1/A 

(2) Proportion of FY1H7-79 Ph.D. recipients 
.no received NIH postdoctoral trainee or 
fellowship support by FY1980 (Table 4.2) .344 .207 .171 1.66 2.01 

(3) Praportion of FY1967-80 Ph.D. rec1p1ents 
1110f"k1ng on NIH sponsored Kt1vtt1es 
in 1981 (Table 5.4) .418 .358 .290 1.17 1.44 

(4) Praportion of FY1967-81 Ph.D. recipients 
.mo applied for IIH res..-ch grants during 
the FY1967-82 pertod (Table 6.1) .305 .231 .174 1.32 1.75 

(5) Proportion of all NIH research grant 
applications by FY1967-81 Ph.D. rec1p1ents 
that were funded during the FY1967-82 
period (Table 6.8)a .386 .332 .287 1.16 1.34 

(6) Average nllllber of articles authored by 
FY1972 Ph.D. rec1ptents that were 
published between 1970 and 1980 (Table 7.2) 5.70 5.26 3.75 1.08 1.52 

(7) Average nllllber of citattons per article 
pub11shtd by FY1972 Ph.D. recipients 
between 1970 and 1980 (Table 7.4) 10.3 9.0 6.3 1.14 1.63 

1Th1s .. asure reflects the overall •success rate• on NIH research grant applications by ..-bers 
of eadl 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 
(Group 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. 

Regression 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, respectixely, the samples from which data are derived 
are sufficiently large£ to guarantee that even small differences 
among group means are considered significant at the .95 confidence 
level. 

In the remainder of this chapter we employ a multiple regression 
mode13 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) 
(2) 

(3) 

years of experience (Ph.D. cohort); 
quality of Ph.D. institution (reputational rating4 
of biomedical science faculty); and 
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 is 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 

2see 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 fonmer NIH predoctoral trainees and fellows 
have outperfonned 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 
tenns 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): 

~~ ~ 
(3) 

(4) 

total number of NIH research grant applications; 
total number of articles published; 
average priority score assigned to NIH grant 
applications; and 
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 coeffice2t (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 other. Not surprisingly, total 
months of NIH predoctoral support5 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 • 55,875 R • .284 

• • • • • • • • • • • • r • .269 
• years experience . ----- -- - - --
• • • • • • • • • • • • b* •• 260 

I 

1 r • .091 

I 
• • • • • • • • • • • • r • .108 I 

• • • • • • • • • • • • 
• grant applications • • NIH predoc support • 

b* • .073 • • • • • • • • • • • • • • • • • • • • • • • • 
I I 

1 r • .256 

I 
• • • • • • • • • • • • r • .071 
• university rating . - -- - -- - - --- - _I 

• • • • • • • • • • • • b* •• 043 

Number of Published Articles 

N • 1,773 R • .235 R2 • .055 

• • • • • • • • • • • • r • .194 
• years experience . - - --
• • • • • • • • • • • • b* •• 196 

I 

1 r • .013 

I 
• • • • • • • • • • • • r • .092 I 

• • • • • • • • • • • • 
• NIH predoc support • 

b* •• 068 
• published articles • 

• • • • • • • • • • • • • • • • • • • • • • • • 
I I 

1 r • .212 

I 
• • • • • • • • • • • • r • .111 
• university rating 
• • • • • • • • • • • • 

. ---- -
b* •• 101 

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 or her Ph.D. institution (r • .256), as well 
as with the total number of NIH grant applications made (r • .108). 
Also prestnted in the figure are the standardized regression coeffi­
cients (b ) in the equation: 

* * * Y • b1X1 + b2X2 + 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 
mtght be expected, an indi~idual'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 weight 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 of citations per article published by 
1,204 biomedical science Ph.D.s6 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 

N • 13,601 R • .242 R2 • .059 

• • • • • • • • • • • • r • -.087 
• years experience • 

* b • -.104 • • • • • • • • • • • • 
I 

1 r • .097 

I r • .148 I • • • • • • • • • • • • • • • • • • • • • • • • 
• NIH predoc support • -- ---- ---- - ---- • NIH priority score • 
• • • • • • • • • • • • b* • • 122 • • • • • • • • • • • • 

I I 

I r • .219 
I r • .190 • • • • • • • • • • • • 

• university rating • ------ --- -- ------- - - _I 

• • • • • • • • • • • • b* • • 166 

Number of Citations per Article 

N • 1,204 R • .271 R2 • .074 

• • • • • • • • • • • • r • .032 
• years experience . ----
• • • • • • • • • • • • b* •• 041 

I 

1 r • -.012 
I 

• • • • • • • • • • • • r • • 179 I 
• • • • • • • • • • • • • 

• NIH predoc support • 
b* •• 137 

• citations per article • 
• • • • • • • • • • • • • • • • • • • • • • • • • 

I I 

1 r • .205 
I 

• • • • • • • • • • • • r • .233 
• university rating 
• • • • • • • • • • • • 

. - --- - - -------b* •• 206 - - -- --· 

FIGURE 8.3 Regression models for predicting mean priority scores on FY1967-81 NIH 
research grant proposals and average number of citations per article published, 
1970-80. See text for a description of data transfomations 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 transfonnation yields7a somewhat higher correlation with each of 
the independent variables. 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 nc;,r-at 
all surprising in view of the data presented in the previous chapter 
(Table 7.4) which indicate that FY1972 Ph.O.s have received, on the 
average, more citations per published article than have FY1967 Ph.O.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 pl~ed 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 fonmer 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 scientists8 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. 

7A 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 
of the use of this transformation in citation analyses, see Stewart, 1983. 
8NRC, 1976, pp.6-8. 
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APPENDIX A 

DATA SOORCES 

The information reported in this study comes from six data sources 
that have been collated, as described in Chapter 1. These sources 
include: 

Roster of NIH Trainees and Fellows (NRC, FY1938-80); 
Survey of Earned Doctorates (NRC, FY1920-81); 
Survey of Doctorate Recipients (NRC, 1973-81); 
NIH Consolidated Grant Applicant File (NRC, FY1967-82); 
NSF Master File of Grant Applicants (NSF, FY1973-82); and 
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 
th i s 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: 

~~J 
(3) 
(4) 
(5) 

Graduate Training Program (TOl); 
Combined Undergraduate and Graduate Training Program (T03); 
Medical Scientist Training Program (T05 and T32); 
Institutional National Research Service Award (T32); and 
Predoctoral Fellowship Award (FOl). 

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. 
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(2) Survey of Earned Doctorates This annual survey of new recipients 
of Ph.b. 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 1riformat1on 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 
for 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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licants With the cooperation of NSF 
~sroa"-,;.;., .;;.;a_,;,;~e;.;;.;.w_as;...;..;c..;::;re_a;;.;.-e..:;;.;..w,;;,;;.r~a~~~~3.-82 app li cations 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. 

Research Publication and Citation File Publication records were 
comp e or approx ma e y , n v1 ua s who had earned biomedical 
science Ph.O.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 detenmination 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 MEOLARS system, a computerized infonmation 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 perfonmed 
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. 

.r-· 
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APPENDIX 8 

SURVEY RESPONSE DATA FOR TABLES 5.1-5.4 

Nulllber of Responses tn Each Survey Year 
1973-81 

1973 1975 1977 1979 1981 Average 

1967-68 Ph.D. Rec:tetents 

NIH Predoctora1 Support 446 444 405 274 278 1847 
B1a.ed1ca1 &roup I 202 195 178 133 132 840 
81a.ed1ca1 &roup II 248 237 214 170 176 1045 

1969-70 Ph.D. Rec:tetents 

NIH Predoc:tora1 Support 566 541 491 343 366 2307 
81a.ed1ca1 &roup I 226 222 190 143 157 938 
81a.ed1ca1 &roup II 268 258 216 161 164 1067 

1971-72 Ph.D. Rec:tetents 

NIH Predoctora1 Support 593 566 527 349 345 2380 
B1a.ed1ca1 &roup I 320 300 264 179 179 1242 
81a.ed1ca1 &roup II 412 367 331 203 195 1508 

1973-74 Ph.D. Rec:tetents 

IIIH Predoctora1 Support 502 422 334 371 1629 
B1a.ed1ca1 &roup I 331 281 175 228 1015 
B1a.ed1ca1 &roup II 414 330 219 279 1242 

1975-76 Ph.D. Rectetents 

IIIH Predoctora1 Support 449 319 378 1146 
B1a-eo1ca1 &roup I 267 172 197 636 
81a.edtca1 &roup II 440 286 341 1067 

1977-78 Ph.D. Aectetents 

NIH Predoctora1 Support 331 309 640 
B1a-eo1ca1 &roup I 208 204 412 
81a.ed1ca1 &roup II 285 272 557 

1979-80 Ph.D. Rec:tetents 

NIH Predoc:tora1 Support 284 284 
Bta.edtca1 &roup I 175 175 
81a.edtca1 &roup II 309 309 
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ACT CRYST 
ACT SYTOL 
AM HEART J 
AM J ANAT 
AM J CARD 
AM J CLIN N 
AM J CLIN P 
AM J DIG 01 
AM J DIS CH 
AM J EPIOEM 
AM J HU GEN 
AM J ft£0 
AM J MEO SC 
AM J rENT 0 
AM J OBST G 
AM J OPHTH 
AM J ORTHOO 
AM J ORTHOP 
AM J P ANTH 
AM J PATH 
AM J PHYSL 
AM J PSYCHI 
AM J PUB HE 
AM J ROENTG 
AM J SURG 
AM J TROP M 
AM J VET RE 
AM R RESP 0 
AM ZOO.OG 
ANALYT BlOC 
ANALYT CHEM 
ANAT REC 
ANESTH ANAL 
ANESTHESIOL 
ANN HUM GEN 
ANN INT fED 
ANN NY ACAO 
ANN OTOL RH 
ANN R BlOCH 
ANN R BIOPH 
ANN R MICRO 
ANN R PHYSL 
ANN RHEUM 0 
ANN SURG 
APPL MICROS 
ARCH BlOCH 
ARCH OERMAT 
ARCH ENV HE 
ARCH G PSYC 

APPENDIX C 

LIST OF BIOftEDICAL SCIENCE JOURNALS 

- 111 -

ARCH IN MEO 
ARCH NE PSY 
ARCH NEUROL 
ARCH OPHTH 
ARCH ORAL 8 
ARCH OTHOLAR 
ARCH PATH 
ARCH SURG 
ARTH RHEUM 
8 WHO 
BEHAV RES M 
BlOC BIOP A 
BlOC BIOP R 
BlOCH PHARM 
BlOC HEM 
BIOCHEM GEN 
BIOCHEM J 
BIOCHEM fED 
BIOL NEONAT 
BIOPHYS J 
BIOPOLYMERS 
BLOOD 
BR J HAEM 
BR J PSYCHI 
BRAIN RES 
CALCIF TISS 
CANC CHEMOT 
CANCER 
CANCER RES 
CARBGiY RES 
CHEM COftt1 
CHEST 
CHILD DEY 
CHROMOSOMA 
CIRCUL RES 
CIRCULATION 
CLIN CHEM 
CLIN CHIM A 
CLIN EXP IM 
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CLIN SC MOL 
COLO S HARB 
COMP BlOCH 
COMPUT BIOM 
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DEVELOP 810 
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DIS NER SYS 
EEG CL NEUR 
ENDOCRINOL 
EPILEPSIA 
EUR J BlOCH 
EUR J PHARM 
EXP BRAIN R 
EXP CELL RE 
EXP EYE RES 
EXP M<l. PAT 
EXP NEUROL 
EXP PARASIT 
EXPERIENTIA 
FEBS LETTER 
FED PROC 
FERT STERIL 
GASTROENTY 
GEN C ENOOC 
GENETICS 
GERIATRICS 
GERONTOL 
HUMAN BIOL 
IEEE BIOtED 
IMMUNOCHEM 
IMKJNOLOOY 
INORG CHEM 
INT J CANC 
INV OPHTH V 
INV RADIOL 
INV UR<l. 
J ABN PSYCH 
J ACOUST SO 
J AGR FOOD 
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J AM CHEM S 
J AM DENT A 
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J AM MED A 
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J MED ENT 
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J NAT CANC 
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J NERV MENT 
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J PHARM EXP 
J PHARM SCI 
J PHYS CHEM 
J PHYSL LON 
J POL SC PP 
J PROTOZOOL 
J PSYCH RES 
J PSYCHOL 
J REPR FERT 
J RETIC SOC 
J SPEECH HE 
J SURG RES 
J THEOR BIO 
J THOR SURG 
J TRAUMA 
J ULTRA RES 
J UROL 
J VIROLOGY 
LAB ANIM SC 
LAB INV 
LANCET 
LARY NGOSCOP 
LIFE SCI 
LIFE SCI P1 
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MEDICINE 
JETABOLISM 
MOLEC PHARM 
rt.JTAT RES 
N ENG J MED 
NATURE 
NEPHRON 
NEUROENDOCR 
NEUROLOGY 
NEUROPHARM 
NEUROPSYCHO 
OBSTET GYN 
ONCOLOGY 
ORAL SURG 0 
P NAS US 
P SOC EXP M 
PEDIAT RES 
PEDIATRICS 
PERC MOT SK 
PERC PSYCH 
PERIODONTIC 
PHARM REV 
PHYSIOL REV 
PHYSL BEHAV 
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PHYTOCHEM 
PLANT PHYSL 
PLAS R SURG 
PSYCHOL REP 
PSYCHOPHARM 
PSYCHOPHYSL 
PSYCHOS JED 
RADIAT RES 
RADIOLOGY 
RESP PHYSL 
SCIENCE 
SEM ROENTG 
SOUTH fED J 
STAIN TECH 
STEROIDS 
SURG GYN 08 
SURGERY 
T AM S ART 
TERATOLOGY 
TETRAHEDR L 
THROMB DIAT 
TOX APPL PH 
TRANSPLAN P 
TRANSPLANT 
VIROLOGY 
VISION RES 
VOX SANGUIN 
YALE J BIOL 
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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 

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

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

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

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 

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

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

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

, 
TABLE 6.8A Percent of All NIH Research Grant Applications by FY1967-81 

Ph.D. Recipients That Were Funded During the FY1967-82 
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 

TABLE 7 .lA Percent of FY1967, FY1972, and FY1977 Ph.D. Recipients Who 
Had One or More Articles Published During the 1970-80 
Period 

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

TABLE 7.3A Average Number of Citations to Articles Published by 
FY1967, FY1972, and FY1977 Ph.D. Recipients During the 
197Q-80 Period 

TABLE 7 .4A Average Number of Citations per Article Published by 
FY1967, FY1972, and FY1977 Ph.D. Recipients During the 
197Q-80 Period 
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TMLE 3.1A lullller IIIII Perctnt of fYlt67-79 NIH PreciDctortl Trtinees or Fellows Awarded Ttltir Doctorttts by FY1981 

~atest Yttr tlf NIH Prtdoctortl Fulldi!!l 

Total 
NIH Traini!!l ~ .. ort,t! lt67 , .. 1t69 1970 1971 1t72 1t73 1974 1975 1976 1977 1978 1979 1t67-79 

Ifill'S Preclocs • 1852 1981 2167 2108 1698 1558 1430 1107 1942 1445 1349 1335 1332 21804 
Allftrdt4 Doctorate(b) If 1319 1479 1137 1587 1241 1120 1101 1138 1372 973 813 635 430 14845 

I 71.2 74.7 75.5 75.3 73.1 71.9 77.0 70.8 70.6 67.3 60.3 47 ·' 32.3 68.1 

IICI Prtclocs • 77 69 83 75 86 81 92 153 151 207 151 167 214 1606 
AllfiNH Doctorate • 42 39 42 39 48 42 49 87 n 125 86 85 81 . .. 

I 54.5 56.5 50.6 52.0 55.8 51.9 53.3 56.9 58.9 60.4 57.0 50.9 37.9 53.2 

NICHD Preclocs • 240 249 366 286 312 305 211 328 252 184 193 204 184 3314 
AllfarGH Doctorete • 136 158 230 193 203 200 137 195 159 103 97 79 63 1953 

I 56.7 u.s 62.8 67.5 65.1 65.6 64.9 59.5 63.1 56.0 50.3 38.7 34.2 58.9 

IIHLII Prtclocl • 111 147 121 119 81 136 95 146 100 102 101 85 90 1434 
AlifiNH Doctorate • 57 76 IS 57 "' 79 H 90 53 49 46 42 39 755 

I 51.4 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 

lfi£HS Preclocs • 102 128 169 158 1t6 88 93 108 106 83 57 45 " 1429 
AlifarGH Doctorlte • 59 76 107 102 141 54 60 69 56 56 31 16 28 ass 

I 57.8 59.4 63.3 64.6 71.9 ''·" 64.5 63.9 52.8 117.5 54.4 35.6 29.2 5t.8 

NIAID Prtclocs • 182 180 244 217 243 2411 237 256 134 133 45 57 42 2216 
AllfiNH Doctort.tt • 1M 113 137 125 140 160 146 169 92 71 17 27 13 1324 

I 112.6 62.8 H.l 57.11 57.6 65.0 61.11 H.O 18.7 53.4 37.8 47.4 31.0 59.7 

NIADOl Preclocs • 22 30 26 26 27 41 28 31 38 5 1tl 25 26 341 
AllfarGH Doctortte • 12 1tl 15 19 15 18 14 12 21 5 11 12 170 

I 54.5 53.3 57.7 73.1 ss.a 43.9 50.0 38.7 55.3 31.3 44.0 46.2 "'·' 
NIA Prtdocs N 46 42 47 33 10 

AllfiNH Doctorate N 24 17 18 3 62 
I 52.2 40.5 38.3 9.1 311.9 

NIIICDS Precloc 1 • 40 43 35 67 54 sa 43 84 75 45 10 27 18 597 
Awarat4 Doctorete N 31 34 29 54 31 26 31 58 54 30 3 10 5 396 

I 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 Prtclocs N 52 74 72 58 62 104 69 93 58 72 42 16 19 791 
Allflrdtcl Doctorate • 36 47 47 35 37 66 43 51 36 40 20 7 7 472 

I 69.2 113.5 65.3 60.3 59.7 63.5 62.3 54.8 62.1 55.6 47.6 43.8 36.8 59.7 

N£1 Prtclocs • 3 2 14 ' 17 19 20 21 105 
AllfarGH Doctorete • 3 2 ,, 3 10 16 9 6 57 

I 100.0 100.0 57.1 so.o 58.8 84.2 45.0 28.6 54.3 

Total NIH Prtdoc:s N 2678 2901 3284 3115 2760 2618 2300 2820 2862 2339 2025 2028 2075 33805 
AlifiNH Doctorltt • 1806 2038 2309 2211 1902 1768 1639 1877 1935 1481 1151 939 687 21743 

I 67.4 70.3 70.3 71.0 "·' 67.5 71.3 66.6 67.6 63.3 56.8 46.3 33.1 114.3 

(e)Jnc1Udts all individuals with Clftt or .,.., ..,.ttls of predoctore1 treining support fro• an NIH instttute; 
illdhidutls wttll support fr•.,... then one instttutt ere cettgoriztd according to the institute fr• which they 
received tllttr .st rtelftt predoctOI"al stipend. 
(b)Since 1 stgnificent nullller of those applying in the lest five years .. y sttll have been tn graduate tratn1ng 
after fY1181, the perctnt191s "IIOrtH for recent predoctora1 trainees/fellows underestt .. te tilt ectual percent 
wao will tYifttutlly ca.plttt the1r doctoral tratntng. 

SOURCES: ,..tiCiftal Institutes of Htalttl, Roster of Trainftl and Fellows; Nat1Cifta1 Research Counc11, Survey of 
Earned Doctorates. 
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TMl.E 3.lA Percellt of FY1970-81 Ph.D. Rectpt•ts Who Eti'Md Tlletr Doctol'ltiS fi'OII Universities with 
D1st1nguistled "-Putettons tn lta.dtcel Disciplines 

Fiscel Yeer of Doctol'ete 

Totel 
NIH Tretni!l SuDDort!t! 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1970-81 

NIIIMS Prtclocs • 1369 1523 1249 1159 1090 1048 1029 1002 922 907 905 tll 13114 
D1stingutsMd ~tv.(') 1 656 704 595 575 578 571 570 581 518 525 508 527 1908 

I 47.9 46.2 47.a 49.6 53.0 54.5 55.4 58.0 sa.z 57.9 5a.1 57.8 52.7 

CI Predocs • 34 23 45 34 37 45 54 u 92 119 127 128 -D1sttngutstled ~tv. • 11 7 24 12 13 24 28 33 43 55 u 72 390 
I 32.4 30.4 53.3 35.3 35.1 53.3 51.9 48.5 4a.7 4a.2 53.5 56.3 48.4 

IICHD Prtcloca • 114 148 150 155 178 116 145 154 124 130 134 13a 1734 
Distinguished ~tv. • 41 53 so 71 78 72 17 al al as 57 55 741 

I 40.4 35.8 33.3 49.0 43.8 43.4 4a.z 39.a 49.2 so.o 42.5 40.4 42.7 

IIHLII PredOCS • 42 48 49 45 59 49 54 48 52 10 73 77 asa 
Dtsttngutlfted Untv. • 15 15 10 la 8 10 9 13 15 18 19 27 175 

I 35.7 31.3 20.4 3S.a 13.6 20.4 1a.7 27.1 28.8 30.0 2a.o 35.1 26.7 

NIEHS Prtclocs • 101 95 M ,. as " 12 54 48 51 so 53 837 
Dtsttngutshed Untv. • 31 za 18 29 23 23 25 21 19 30 17 2a 288 

I 30.7 27.4 19.1 2t.a 35.4 34.8 40.3 38.9 39.a 58.8 34.0 49.1 34.4 

IIAID Predocs • 104 133 111 112 101 117 115 107 77 70 a3 55 1165 
D1sttngu15hed Univ. • 41 43 39 44 3a 48 45 40 25 23 30 23 437 

I 39.4 32.3 35.1 39.3 35.a 41.0 39.1 37.4 32.5 32.9 47.6 41.8 37.5 

NIAIIDit Prtcloca • 9 17 9 16 15 7 12 10 11 8 13 21 148 
Disttngutshed Untv. N 4 4 5 a 7 1 7 5 3 7 7 16 72 

I 44.4 23.5 ss.a 37.5 46.7 14.3 58.3 so.o 27.3 87.5 53.8 76.2 48.a 

IliA Predoca • a 10 14 18 14 . 
Q 

Dtstingutshed ~tv. • 2 3 3 10 4 22 
I 33.3 30.0 21.4 55.a 28.a 35.5 

IIIICDS Prtdocs • 27 40 30 22 30 28 33 33 33 25 26 19 346 
Disttngutshed Untv. N 4 11 3 4 8 15 9 13 10 11 13 11 112 

I 14.8 27.5 10.0 18.2 26.7 53.a 27.3 39.4 30.3 44.0 50.0 57.9 32.4 

IIDR PrldOCS • 41 41 43 39 38 58 45 38 34 33 20 13 443 
Dtstingutshed Untv. N 15 9 18 15 14 17 10 15 13 5 2 1 134 

I Ja.a 22.0 41.9 38.5 36.8 29.3 22.2 39.5 38.2 15.2 10.0 7.7 30.2 

liE I Prtclocs N 1 3 2 15 9 12 9 51 
Dtsttngutshed Univ. N 1 3 1 9 8 a a 34 

I 100.0 100.0 so.o ao.o 88.9 50.0 H.7 11.7 

Totel NIH Predoca N 1841 2018 1780 la80 1613 1585 1552 1522 1418 142a 1441 1431 19362 
Disttngutshed ~tv. • 823 872 712 777 765 782 773 785 719 750 737 768 9313 

I 44.7 42.2 42.8 41.3 47.4 49.3 49.8 51.a S0.7 s2.a 51.1 53.5 48.1 

'I)Incluclll 111 iMhi-.ls wttll 1 total of et leut 9 .ontlls of predoctorel tretning slqiiiOI't froll en NIH 
nst1tute; inclhtdulh wttll support fi'OII IIOt"' then one institute ere cettgortztd eccordtng to the institute fi'OII 

wlltdl tilly recet¥M tlltir .st recent predoctorel stipelld. 
(b)UStng results fr .. the 1982 AssesS81ftt of Restlrcii-Doctorete Progr.s, en everege for eldl unherstty w1s 
COIIPUttcl fi'OII the ...,. retings of the scholarly quality of faculty tn biochtlltstry, ce11ular/110ltculer biol-
ov. •icrobiology, end physiology progr.s. In celcuhting unherstty everages, •en retings ..,.. weighted 
eccorcling to the IIUIIINir of 1971-80 grlduatts fi'OII tldl progr• evaluated. A total of 25 universities with 
bta.dical progr• averages of 3.50 or higher wert consicltrecl to have dtsttngutshtd reputations. 

SOURCES: lltional Institutes of Htelth, Roster of Traintts end Fellows; National Rtseerch Council, Survey of Eerned 
Doctorates. 
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TAll.£ 4.1A Perctnt of FY1H7-81 Ph.D. Recipitnts Pllllllint to Take Postdoctoral Appoin'-tts After &rlduation 

Fiscal Yur of Doctorate 

Total 
NIH Traini~ SuDDort{al 1967 1968 1!!9 1970 1971 1972 1973 1974 1975 1971 1977 197! 1979 1980 1981 1917-81 

MIIIU ,._, • 1018 1244 MOl 1319 1523 1249 1159 loto 1048 1029 1002 t22 907 905 911 11777 
P111111ing Postdoc(b) M 417 593 741 sot U7 743 705 151 703 707 187 '" 153 M7 Ul 10355 

I 45.9 47.7 53.2 59.1 56.9 59.5 60.8 59.7 17.1 68.7 68.6 73.3 72.0 73.7 74.8 61.7 

IICI Prtdocs • 13 20 32 34 23 45 34 37 45 54 u 92 119 127 128 871 
Pl11111ing Postdoc • 6 8 17 19 12 29 23 23 31 42 53 65 81 99 M 602 

I 46.2 40.0 53.1 55.9 52.2 64.4 67.1 62.2 68.9 77.8 77.9 70.7 U.l 78.0 73.4 69.1 

MICHD ,._, • 22 " 100 114 148 150 155 178 166 145 154 124 130 134 131 1922 
P 111111 tnt Pos tc1oc • 10 zo 37 55 46 54 54 53 60 49 53 40 54 " 74 725 

I 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 

IKII Prtdocs • 32 42 58 42 q 49 45 59 49 54 48 52 60 73 77 7 • 
Planning Postdoc • 15 14 32 21 23 23 27 33 36 37 30 31 44 50 57 473 

I 46.9 33.3 55.2 50.0 47.9 41.9 60.0 55.9 73.5 u.s 62.5 59.6 73.3 u.s 74.0 60.0 

MI£HS ,._, • 22 so 12 101 95 M 98 65 66 12 54 q 51 50 53 971 
Pl11111i ng Postdoc • 4 5 8 20 30 21 21 zo 17 22 17 15 22 22 21 270 

I 18.2 10.0 12.9 19.8 31.6 27.7 21.4 30.8 25.8 35.5 31.5 31.3 43.1 44.0 39.6 27.8 

IIAID PrHDcS • 63 85 80 104 133 111 112 101 117 115 107 77 70 63 55 1393 
PliMing Postooc • 22 35 44 64 72 72 68 63 79 81 80 H 41 43 37 862 

I 34.9 41.2 55.0 61.5 54.1 64.9 60.7 12.4 17.5 70.4 74.8 72.7 65.7 U.3 67.3 "·' 
MIAOOl Pnclocs • 10 12 11 9 17 9 16 15 7 12 10 11 8 13 21 181 

Pl ... t"f Postdoc • 2 4 7 3 9 4 8 8 4 3 6 8 1 7 11 . as 
I 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 52.4 47.0 

MIA Prtdocs • 6 10 14 18 14 62 
Pl.,.tng Post40c • 2 3 2 5 3 15 

I 33.3 30.0 14.3 27.8 21.4 24.2 

IIIICDS Pnclocs • 14 23 30 27 40 30 22 30 Z8 33 33 33 25 26 19 413 
Pl11111tng Postcloc • 3 11 9 9 11 12 7 9 14 14 10 16 13 14 10 liZ 

I 21.4 47.8 30.0 33.3 27.5 40.0 31.8 30.0 so.o 42.4 30.3 48.5 52.0 53.8 52.6 3t.z 

MIDR PrHDcs • 21 zo 39 41 41 43 39 38 58 45 38 34 33 zo 13 523 
Planning Postdoe • 6 7 10 10 14 14 17 a 17 15 12 16 11 14 7 • 178 

I 28.6 35.0 25.6 24.4 34.1 32.6 43.6 21.1 29.3 33.3 31.6 47.1 33.3 70.0 53.8 34.0 

M£1 ,._s • 3 2 15 9 12 9 51 
Pl11111ing Postdoe • 3 2 11 8 11 7 42 

I 100.0 100.0 73.3 88.9 91.7 77.8 82.4 

Total NIH PrHDcs • 1215 1562 1813 1841 2068 1780 1680 1113 1585 1552 1522 1418 1426 1441 1436 23952 
Pl11111tng Postooc • 535 697 910 1010 1084 977 930 868 961 973 952 937 935 998 1002 13769 

I 44.0 44.6 so.z 54.9 52.4 54.9 55.4 53.8 60.6 62.7 62.5 61.1 65.6 69.3 69.8 57.5 

(a)lncluaes 111 indivteluals with a total of at l11st 9 •nths of predoctoral training support froll an NIH 
institute; incltvicluals wtth support fr .. 110rt than one institute art CltlfO"iled according to the institute froll 'lhidl they 
received thttr .at NCiftt predoctoral stipend. 
(b)lncludts graduates who at the ti• they CCIIIIPlettCI requtr-ts for their doctorates reported that they intendtcl to take 
postdoctoral appoin'-'ts. 

SOURCES: National Institutes of Health, Roster of Trainees and Fellows; National Research Counctl, Survey of Earned 
Doctorates. 
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TMLE 6.1A PerceRt of tile FY1967-11 Ph.D. Recipi•ts Who Applied for NIH Research Gruts During the FY19fi-82 Period 

Fiscal Year of Doctorate 

Total 
NIH Traintna Sueoort,a! 1967 1918 1Mt 1970 1971 1tn 1973 1974 1975 1171 1977 1978 1971 1980 1981 1M7-81 

IUMS Predocs • 1018 1244 1401 13419 15Z3 1249 1159 1010 1048 1029 1002 922 907 90S 911 11777 
Applied for NIH &rut(b) N 416 536 605 583 573 459 412 390 391 339 295 195 113 62 13 5382 

I 40.9 43.1 43.2 42.6 37.6 31.7 35.5 35.8 37.3 32.9 29.4 21.1 12.5 6.9 1.4 32.1 

IICI Predocs • 13 20 32 34 23 45 34 37 45 54 A t2 119 127 12a a71 
Applied for NIH &rut N 4 12 14 18 15 23 15 16 21 26 14 25 26 5 4 238 

I 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 

IICHD Predllcs N 22 " 100 114 148 150 155 178 166 145 154 124 130 134 1341 lt22 
Applied for NIH &rant • 8 za 32 44 58 38 40 62 43 35 35 24 18 10 2 477 

I 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 

IlLII Preclocs N 32 42 58 42 48 49 45 59 49 54 4a 52 60 73 77 7. 
Applied for NIH &rut N 15 21 2t 17 21 24 20 19 17 16 15 14 19 11 2 260 

I 46.9 so.o so.o 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 

IIEHS Predocs N 22 50 62 101 95 94 t8 65 " 62 54 4a 51 so 53 971 
Applied for IIH &rant N 6 7 7 16 22 5 15 9 10 9 a 5 5 6 130 

I 27.3 14.0 11.3 15.8 23.2 5.3 15.3 13.8 15.2 14.5 14.8 10.4 t.a 12.0 13.4 

IIAID Pl'e«<cs N 63 85 80 104 133 111 112 101 117 115 107 77 70 63 55 1393 
Applied for NIH &rant • 30 33 2t 43 4t 42 54 28 39 31 31 13 5 3 3 433 

I 47.6 38.8 36.3 41.3 31.8 37.8 48.2 27.7 33.3 27.0 2t.o 16.9 7.1 4.8 5.5 31.1 

IIAIIDK Predocs • 10 12 11 t 17 9 11 15 7 12 10 11 8 13 21 ta1 
Applied for NIH &rut • 5 5 5 2 I 3 5 3 2 7 4 4 3 1 2 57 

I 50.0 41.7 45.5 22.2 35.3 33.3 31.3 20.0 2a.6 58.3 40.0 31.4 37.5 7.7 t.S 31.5 

NIA Pl'e«<cs N 6 10 14 18 1~ 62 
Applied for IIIH &rant N 2 2 3 3 2 12 

I 33.3 20.0 21.4 16.7 14.3 19.4 

lUGS Predllcs N 14 23 30 27 40 30 22 30 28 33 33 33 25 21 19 413 
Applied for NIH &rant N 4 10 9 8 t 9 7 11 6 8 10 4 3 1 99 

I 28.6 43.5 30.0 29.6 22.5 30.0 31.8 31.7 21.4 24.2 30.3 12.1 12.0 3.8 24.0 

NJOR Predocs " 21 20 39 41 41 43 39 38 sa 45 38 34 33 20 13 523 
Applied for lfiH &rut " 11 7 17 12 15 lt 13 17 la 16 18 13 t 6 1 192 

I 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 

lfEI Predllcs " 1 3 2 15 t 12 9 51 
Applied for lfiH &rant " 1 1 2 7 1 2 14 

I 100.0 33.3 100.0 46.7 11.1 11.7 27.5 

Total NIH Pl'e«<cs N 1215 1562 1a13 1841 2068 1780 1680 1613 1585 1552 1522 1418 1426 1441 1436 23952 
• Applied for NIH &rant " 499 659 747 743 7A 622 sa1 555 548 488 434 306 205 110 2t 7294 

I 41.1 42.2 41.2 40.4 37.1 34.9 34.6 34.4 34.6 31.4 28.5 21.6 14.4 7.6 2.0 30.5 

~a)Jnc1udts •11 individuals with • tot•l of •t le•st t ~nths of predoctoral training support fro~ an lfiH 
nstitutt; individuals with support fr• 1101'1 thlft ont institute •re categorized according to the institute fro~ lllhich they 

received their ~t rec..t predoctoral stipencl. 
(b)IncludtS all ind1vi-.1s who subllitted one or 110re .,lications for lfiH research gruts during the FY1N7-82 period. 

SOURCES: lltion•l Institutes of Health, Roster of Tr•intts and Fellows lftd Consolidated &rant App1tcut File; lfational Rese•rch 
Counc11, Survey of hrntd Doctorates. 

,.-. 
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TAIL£ I.ZA Percat of the n1967-81 Ph.D. Rectptents witll NIH Resewclt &r•t Appltc.ttOIIS Tltat ..... Reca 
llurtng the FY1967-82 Per1ocl 

tndld f,. Approval 

Fiscal Ye• of Doctorate 

Total 
NIH Trai•t!l ~ .. ortlal 1967 ltA 1969 1970 19n 1972 lt73 1974 1975 1971 1977 1t71 1979 1910 1981 1H7-81 

QIIG PreciOCs .. 1018 1244 1401 131t 1523 1249 115t 1010 lCMI 1029 1002 t22 907 905 t11 11777 
Approwed NIH Gr•t(b) N 315 412 543 S3t 510 420 3Q 354 364 315 277 171 104 54 12 qt7 

I 37.8 38.7 38.8 3t.4 33.5 33.1 31.2 32.5 34.7 30.1 27.1 19.1 11.5 6.0 1.3 29.2 

Cl Predocs N 13 20 32 34 23 45 34 37 45 54 61 t2 11t 127 128 871 
ApprcMcl IIIH lrMt N 4 11 13 15 14 21 13 16 lt 25 14 21 21 5 4 211 

I 30.8 55.0 40.1 44.1 ao.9 41.7 38.2 43.2 42.2 41.3 20.6 22.8 17.6 3.9 3.1 24.8 

NICHO Pnclocs .. 22 66 100 114 148 150 155 178 166 145 154 124 130 134 131 1t22 
Approwed NIH &rat N 7 24 21 34 40 28 34 50 39 26 28 23 14 I 2 381 

I 31.8 36.4 21.0 29.8 27.0 18.7 Zl.t 28.1 23.5 17.9 18.2 18.5 10.8 4.5 1.5 19.8 

IIUI Preclocs N 32 42 58 42 48 4t 45 5t 4t 54 48 52 ao 73 77 788 
ApprcMcl NIH 8rlllt N T1 18 27 14 20 21 16 15 11 14 15 14 17 10 2 230 

I 34.4 42.9 41.6 33.3 41.7 42.9 35.6 25.4 32.7 25.9 31.3 26.t 28.3 13.7 2.6 29.2 

NI£HS PreciOCs .. 22· 50 62 101 t5 94 91 15 66 62 54 48 51 50 53 971 
Approwecl NIH Grlllt .. 5 5 5 14 18 5 12 8 9 4 8 5 5 5 108 

I 22.7 10.0 8.1 13.9 18.9 5.3 12.2 12.3 13.1 6.5 14.8 10.4 t.8 10.0 11.1 

NIAID Preclocs N 63 85 80 104 133 111 112 101 117 115 107 77 70 63 55 1393 
ApprcMcl QH &r•t N 27 28 27 37 44 39 50 21 32 31 30 12 5 3 3 394 

I 42.9 32.9 33.8 35.6 53.1 35.1 44.6 25.7 27.4 27.0 28.0 15.6 7.1 4.8 5.5 28.3 

NIAOOl Pnclocs .. 10 12 11 t 17 9 16 15 7 12 10 11 8 13 21 181 
Approwelll NIH &rut N 5 5 4 2 4 3 4 3 2 6 4 3 3 2 50 

I 50.0 41.7 31.4 22.2 23.5 33.3 25.0 zo.o 28.6 50.0 40.0 27.3 37.5 t.5 27.1 

NIA l'reclocS N 6 10 14 18 14 12 
ApprcMcl NIH 8r111t .. 1 1 2 2 1 7 

I 16.7 10.0 14.3 11.1 7.1 11.3 

QICDS Pnclocs N 14 23 30 27 40 30 22 30 28 33 33 33 25 Zt lt 413 
Approved NIH Grlllt N 3 8 8 5 8 9 6 8 5 7 6 3 3 1 80 

I 21.4 34.8 26.7 18.5 20.0 30.0 27.3 26.7 17.9 21.2 18.2 t.l 12.0 3.8 1t.4 

NIIMt Preclocs N 21 20 39 41 41 43 39 38 58 45 38 34 33 20 13 523 
Ap~ NIH 8r1nt N 7 6 12 12 12 11 12 15 10 14 15 11 5 I 1 149 

I 33.3 30.0 30.8 zt.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 

11£1 Preclocs N 1 3 2 15 9 12 9 51 
Approved NIH Grlllt N 1 1 1 7 1 2 13 

I 100.0 33.3 50.0 41.7 11.1 16.7 25.5 

Total NIH Preclocs N 1215 1562 1813 1841 2061 1780 1680 1613 1585 1552 1522 1418 1426 1441 1436 23952 
Approwed NIH 8rMt .. 454 587 665 672 670 557 509 495 4t7 443 3t9 276 180 M 27 1525 

I 37.4 37.1 36.7 36.5 32.4 31.3 30.3 30.7 31.4 28.5 26.2 1t.5 12.6 6.5 1.9 27.2 

'a)lnclUIIIS all iiiCih1dUils with a total of at least 9 IIOfttlls of PNCIOCtoral training support fro11 an NIH 
111t1tute; 1ncltviclulls witll support fro~~ 110re tllan 011e 1Mt1tute are eatetorilH according to the illltitute fro11 wll1dl t11eJ 

receive~~~ their -t recent ~al stipend. 
(b)IIICludel all inci1Y1dUils wllo llld OM or 110re NIH research ,rant applteations approved for funding during the FY1H7-82 
periOd. 

SOUIIC£5: llltional Institutes of Htaltll, Roster of Traillftl and Fellows and Consolidated Grant Applicant F11e; National Research 
Counc11, Survey of £arned Doctorates. 
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TMLE 6.3A Percat of tile FY1967-81 PII.D. Recfpflftts Alflf"CCect IIIH Research &rants Dur1nt the FY1967-82 p.;.1oc1 

Fiscal Year of Doctorate 

Total 
NIH Traini~ Sualortia! 1967 1968 196t 1t70 1971 ltn lt73 lt74 1t75 1t76 1t77 1978 1979 1980 1t81 1967·81 

NI .. S "-docs • 1018 1244 1401 13&9 1523 1249 115t 1090 1048 1029 1002 922 907 905 911 11777 
Alflf"CCect IIIH &rant( b) • 297 318 403 396 3t2 324 250 250 257 201 173 98 56 3Z 9 3511 

I 2t.2 2t.6 28.8 28.t 25.7 25.t 21.6 22.t 24.5 20.0 17.3 10.6 1.2 3.5 1.0 20.t 

IICI Prectocs II 13 20 32 34 23 45 34 37 45 54 68 t2 11t 127 128 871 
Mroecl IIJH &rant • 4 7 8 t 7 lt 8 9 12 17 5 10 15 5 3 138 

I 30.8 35.0 25.0 26.5 30.4 42.2 23.5 24.3 26.7 31.5 7.4 lO.t 12.1 3.t 2.3 15.8 

IIICHD "-docs • 22 66 100 114 148 150 155 178 166 145 154 124 130 134 136 1t22 
Awaraect IIIH &rant • 7 18 20 21 26 21 22 36 19 14 17 11 5 3 1 241 

I 31.8 27.3 20.0 18.4 17.6 14.0 14.2 20.2 11.4 9.7 11.0 8.9 3.8 2.2 .7 12.5 

IIILII Prectocs • 32 42 58 42 48 49 45 59 49 54 48 52 60 73 n 788 
Mroecl Ill H &rant • 9 14 21 9 16 15 12 6 8 12 9 7 7 6 2 153 

I 28.1 33.3 36.2 21.4 33.3 30.6 26.7 10.2 16.3 22.2 18.8 13.5 11.7 8.2 2.1 19.4 

IIJEHS Predocs • 22 50 62 101 95 94 98 65 " 62 54 48 51 50 53 971 
Alflf"CCect IIIH &rant N 3 3 2 10 11 2 4 4 5 2 3 3 2 3 57 

I · 13.6 6.0 3.2 t.9 11.1 2.1 4.1 6.2 7.6 3.2 5.6 6.3 3.9 1.0 s.t 

IIWD Prectocs • 63 85 ao 104 133 111 112 101 117 115 107 77 70 63 55 1393 
Mrdect NIH &rant • 23 19 18 20 27 28 33 12 20 23 15 4 3 1 2~ 

I 36.5 22.4 22.5 19.2 20.3 25.2 2t.5 11.9 17.1 20.0 14.0 5.2 4.3 1.6 17.7 

IIIMIDit Prlclocs • 10 12 11 9 17 9 16 15 7 12 10 11 a 13 21 181 
Alflf"CCect IIIH &rut • 4 3 3 1 3 4 2 1 3 1 2 3 30 

I 40.0 25.0 27.3 s.t 33.3 25.0 13.3 14.3 25.0 10.0 18.2 37.5 "·' MIA Predocs • 6 10 14 18 14 62 
Awarded IIIH &rant II 1 2 3 

I 10.0 14.3 4.8 

IIIIICDS Prlclocs • 14 23 30 27 40 30 22 30 28 33 33 33 25 21 19 413 
Alflf"CCect IIIH &rant • 3 6 7 4 3 4 4 5 5 6 6 3 56 

I 21.4 26.1 23.3 14.8 7.5 13.3 18.2 16.7 17.9 18.2 18.2 12.0 13.6 

IIIIMt Prectocs N 21 20 39 41 41 43 39 38 58 45 38 34 33 20 13 523 
Mroecl IIIH &rant N 6 5 8 8 7 7 8 11 8 10 10 8 4 3 103 

I 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 

IIEI "-docs • 1 3 2 15 9 12 t 51 
Alflf"CCect NIH Grant II 1 1 1 4 1 1 9 

I 100.0 33.3 50.0 26.7 11.1 8.3 17.6 

Total IIIH Predocs ... 1215 1512 1813 1841 2068 1780 1680 1613 1585 1552 1522 1418 1426 1441 1436 23952 
M"*i IIJH &rant • 356 443 490 477 490 423 345 335 336 294 240 148 101 54 15 4547 

I 29.3 28.4 27.0 25.9 23.7 23.8 20.5 20.8 21.2 18.9 15.8 10.4 7.1 3.7 1.0 19.0 

(a)lntlUdes all individuals with a total of at least 9 ~nths of prtdoctoral trainint support fro~ an IIIH 
institute; individuals with support fr011 ~rt than one institute are categorized accord1nt to the institute fro~ which they 
recehed their ~t recent predoctoral st1pend. 
(b)InclUdes all indhiduals who were awlf"CCtd one or ~rt NIH research gruts durint tht FY1967-82 perfocl. 

SOORCES: National Institutes of Health, Roster of Traintts and Fellows lftd Conso1idattd &rant Applicant File; National 
Research Counc:fl, Survey of Earned Doctorates. 
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TMLE &.lA Percent of the FY1M7..al 11'11.0. Rectpt•ts Applying for NIH RtHII'CII &r111ts Who Recttwed One or NoN -.rds by FY1112 

'1 sea 1 YHr of Doctortte 

Total 
NIH Tratnt~ SuDoortit~ 1H7 1!§! 1969 1970 1971 1172 l!Z3 1974 1975 1971 1977 1971 1979 1980 1911 1967-11 

1118tS Preclocs(b) II 416 53a 605 583 573 459 412 310 391 339 215 195 113 12 13 5312 
AllardH IIIH &rant(c) II 297 368 403 3M 392 324 250 250 257 201 173 98 56 32 9 3511 

I 71.4 18.7 "·' 17.9 18.4 70.6 60.7 14.1 65.7 60.8 58.6 50.3 49.1 51.1 &9.2 15.2 

IICI PrtdOCS II 4 12 14 11 15 23 15 16 21 21 14 25 21 5 4 231 
Mrcltd IIH lirMt II 4 7 8 9 7 19 8 9 12 17 5 10 15 5 3 131 

I 100.0 58.3 57.1 50.0 41.7 82.6 53.3 51.3 57.1 15.4 35.7 40.0 57.7 100.0 7!1.0 51.0 

IIICHD ""-docs • 8 28 32 44 58 31 40 12 43 35 35 24 11 10 2 477 
a.ardtci IIIH &rlllt • 7 18 20 21 26 21 22 36 19 14 17 11 5 3 1 241 

I 87.5 14.3 62.5 47.7 44.1 55.3 55.0 58.1 44.2 40.0 48.6 4!1.8 27.8 30.0 50.0 50.5 

IIUI PrtdOCs • 15 21 29 17 21 24 20 19 17 16 15 14 19 11 2 HO 
Mrotd Ill H Grant • 9 14 21 9 16 15 12 ' 8 12 9 7 7 6 2 153 

I 60.0 11.7 72.4 52.9 76.2 12.!1 60.0 31.1 47.1 75.0 60.0 50.0 36.8 54.5 100.0 58.8 

liENS ""-docs • 6 7 7 16 22 5 15 9 10 9 8 5 !I ' 130 
AllardH NIH Grlllt • 3 3 2 10 11 2 4 4 5 2 3 3 2 3 !17 

I so.o 42.9 21.6 62.5 50.0 40.0 21.7 44.4 50.0 22.2 37.5 10.0 40.0 so.o 43.8 

IIAID PrtdOCs II 30 33 29 43 49 42 54 28 39 31 31 13 5 3 3 433 
Mrcltd IIIH Gr•t • 23 19 18 20 27 28 33 12 20 23 15 4 3 1 241 

I 71.7 57.6 12.1 46.5 55.1 66.7 61.1 42.9 51.3 74.2 41.4 30.8 10.0 33.3 56.8 

IIIADOl ""-docs I 5 5 5 2 6 3 5 3 2 7 4 4 3 2 17 
AllardH NIH &rant • 4 3 3 1 3 4 2 1 3 1 2 3 30 

I 80.0 10.0 60.0 11.7 100.0 ao.o 16.7 50.0 42.9 25.0 50.0 100.0 !12.1 

NJA Preclocs • 2 2 3 3 2 12 
Mrcltd IIH &rant II 1 2 3 

I 50.0 61.7 25.0 

IIICDS ""-docs N 4 10 ' 8 9 9 7 11 6 8 10 4 3 " Alltl'dH IIIH Grant • 3 I 7 4 3 4 4 5 5 6 I 3 5I 
I 75.0 60.0 77.8 50.0 33.3 44.4 57.1 45.5 83.3 75.0 60.0 100.0 56.1 

NIDI PrtdOCI • 11 7 17 12 15 19 13 17 18 16 18 13 9 6 112 
Mrotcl IIH &rant I I 5 a 8 7 7 8 11 8 10 10 8 4 3 103 

I 54.5 71.4 47.1 61.7 46.7 36.8 11.5 14.7 44.4 62.5 55.1 61.5 ... 4 50.0 53.1 

liE I ""-docs I 1 2 7 2 14 
awarded NIH &rtnt N 1 1 1 4 1 1 ' I 100.0 100.0 50.0 57.1 100.0 50.0 14.3 

Total NIH PrtdOCs II 499 659 747 743 718 622 581 555 548 4. 434 301 Z05 110 2t 7294 
Mrcltd NIH lirMt I 356 443 490 477 490 423 345 335 336 294 240 148 101 54 15 4547 

I 71.3 67.2 65.6 14.2 63.8 68.0 59.4 60.4 61.3 10.2 !15.3 41.4 49.3 49.1 51.7 12.3 

'a)lncludts all 1Rdtvtouals •ttl! 1 total of at lust 9 ~antlls of prtdoctoral tratntng support f~ an IIH 
nstttute; tndtwtdulls •ttl! support fr011 ..,. than one institute art catttortztd according to tt1e tnstttutt fi'CIII •tell they 

received their .st recent prtdoctoral stipend. 
(b)Includtl indtvtcluals' .mo applied for an IIH research grant during tilt FY1917..a2 periOd. 
(c)lncllldts tndhtdulls IIIIo recttvecl at least ont NIH resurcll grant ....... during tilt FY1H7-82 period. 

SCUCES: lllttonal Institutes of Htaltll, Roster of Tratllftl and Ftlla.s and Consolidated &rant Appltclllt Ftlt; National 
Restarcll Council, Suney of Earned Doctorates. 
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TMLE 6.7A Percettt of All NIH Research &rant Applications by FY1H7-81 Pti.D. Rectpiettts That ...,. Approved for Fundtng During 
the FY1H7-8Z Pertod . 

Fiscal Year of Doctorate 

Total 
NIH Traini~ SuDOOrt(al 1H7 1168 1919 1970 1971 1972 1973 1974 1975 1971 1977 1978 1979 1980 1981 1H7-a1 

App 1. by NICitS Prtdocs N 1977 2448 2597 2390 2111 1586 1229 10&3 916 715 513 299 150 80 14 18088 
Approve~~~ for FuMing N 1646 2091 2157 2008 1758 1342 1050 90& 784 607 457 264 132 " 13 15214 

I a3.3 85.4 83.1 84.0 83.3 84.6 85.4 85.2 a5.6 84.9 89.1 88.3 a8.o 86.3 92.9 84.5 

App1. by IICI PrHDcs N 22 52 48 55 45 93 44 63 49 55 23 40 43 6 4 642 
Approwecl for FIIMtng N 20 46 41 41 32 79 38 55 44 51 21 35 33 6 4 ~6 

I 90.9 88.5 85.4 74.5 71.1 84.9 86.4 87.3 89.8 92.7 91.3 87.5 71.7 100.0 100.0 85.0 

App1. by NICHO Prtdocs N 41 123 114 148 176 109 10fi 164 91 fi8 53 37 22 13 4 1269 
Approwecl for FuMing .. 33 103 87 lOa 133 76 85 112 63 44 36 32 17 8 3 940 

I 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 

Appl. by IIILII PredDcs N 43 M 128 68 71 89 fi8 51 34 41 29 40 25 16 7 804 
Approved for Funding N 32 73 98 45 60 71 53 41 28 33 28 33 21 12 2 630 

I 74.4 77.7 76.6 fifi.Z 84.5 79.a 77.9 80.4 82.4 80.5 91.6 82.5 14.0 75.0 28.6 78.4 

App 1. by NIEHS Prtdocs N 30 30 23 61 71 9 45 30 35 15 15 7 7 10 388 
ApprOftlll for Funding N 23 19 14 33 54 8 26 22 28 a 12 7 7 8 269 

I 76.7 63.3 60.9 54.1 76.1 8a.9 57.8 73.3 80.0 53.3 80.0 100.0 100.0 80.0 69.3 

App1. by NIAID PredOCs N 157 143 142 137 145 147 174 78 92 64 53 lt 5 5 3 1364 
Approved for FuMifll N 125 118 120 108 124 130 160 fi8 75 61 51 17 5 5 3 • 1170 

I 79.6 82.5 84.5 78.8 85.5 88.4 92.0 87.2 81.5 95.3 96.2 u.s 100.0 100.0 100.0 85.8 

Appl. by NIADOK Precloc:s I 29 27 24 3 14 a 24 10 6 26 10 9 4 2 197 
Approftlll for Funding .. 23 25 17 3 9 7 16 6 6 21 9 5 3 2 152 

I 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 

Appl. by IIA PredDcs N 7 2 4 5 2 20 
Approved for Funding N 3 1 3 2 1 10 

I 42.9 50.0 75.0 40.0 50.0 50.0 

Appl. by NIIICDS PNciOcs N 17 44 34 22 17 26 19 26 13 la 15 6 4 1 262 
Approved for Fundtng N 15 33 26 16 14 20 15 17 10 16 9 4 4 1 zoo 

I a8.Z 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 

Appl. by IIDR PredDcs .. 36 25 49 39 45 54 32 fi8 40 35 35 26 15 6 50fi 
Approved for FIIMtng N 29 17 27 29 25 31 26 50 26 29 23 20 6 6 1 345 

I 80.6 68.0 55.1 74.4 55.6 57.4 81.3 73.5 65.0 82.9 65.7 71.9 40.0 100.0 100.0 68.2 

App 1. by NEI Precloc:s N 4 2 3 8 5 2 24 
Approve~~~ for FilMing N 3 2 1 8 4 2 20 

I 75.0 100.0 33.3 100.0 80.0 100.0 83.3 

Total Appl. by PredDcs N 2352 2986 3159 2923 2695 2121 1741 1553 1280 1039 756 493 214 145 37 23564 
ApproYeCI for Funoi.., N 1946 2525 2587 2391 2209 1764 1469 1277 10&7 872 650 426 235 119 29 19566 

I 82.7 84.6 81.9 81.8 82.0 83.2 84.4 82.2 83.4 83.9 86.0 86.4 82.7 82.1 78.4 83.0 

~a)lnclueles all iMhiduals with a total of at leut 9 ~nths of predoctoral tratntng Sllpport ff'OII an NIH 
nstit11te; tndhtcklals with sypport fro~~ ~ tllan one instft11te are categorized according to tile institute fro~~ wh1cll tlley 

receiYeCI thetr ~t recent predoctora1 sttpeM. 

SOURCES: Nattonal Institutes of Health, Roster of Tratn .. s and Fellows and Consolidated Grant Applicant Ff1e; National 
Research Counct 1, Survey of Earned Doctorates. 
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TMLE 1.8A Percent of All IUH Res .. rch &rant Appltcattons by FY1967-81 Ph.D. Recipients Tllat WeN Funded During the FY1H7-82 
PeriOd 

Fi seal Year of Doctorate 

Total 
NIH Traininl Suaoort,•l 1!117 1!!! 1!!9 1!70 1971 1972 1173 1974 1975 1976 1!77 1971 1179 1980 1911 1!117-81 

App 1 • by IUMS Precloc:s • 1977 2448 2517 2390 2111 1581 1229 10113 911 715 513 2t9 150 80 14 lal 
Awaroecllirant • 831 H6 1046 911 911 644 419 408 371 277 223 112 5I 34 9 7303 

I 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 14.3 40.4 

Appl. by JICI PreciDCS • 22 52 41 55 45 93 .. 13 49 55 23 40 43 I 4 142 
Awi'*d Grant • 13 24 17 11 12 46 14 22 " 22 5 11 18 5 3 244 

I 59.1 4&.2 35.4 21.1 21.7 49.5 31.1 34.9 32.7 40.0 21.7 27.5 41.9 83.3 75.0 31.0 

App 1. by IICHO Precloc:s II 41 123 114 141 176 109 106 164 91 " 53 37 22 13 4 1219 
Awaroecl &rant • 17 55 42 47 60 41 40 57 20 17 11 14 5 4 1 431 

I 41.5 44.7 36.8 31.8 34.1 37.1 37.7 34.8 22.0 25.0 34.0 37.8 22.7 30.1 25.0 34.5 

Appl. by IIIUI PreciDCS II 43 M 128 " 71 89 " 51 34 41 29 40 25 11 7 804 
Awl'*d lirlllt II 17 35 39 15 32 18 19 a 10 17 11 8 7 I 2 244 

I 31.5 37.2 30.5 22.1 45.1 20.2 27.9 15.7 29.4 41.5 37.9 20.0 21.0 37.5 28.6 30.3 

App1. by IIIEHS PreciOcs II 30 30 23 11 71 9 45 30 35 15 15 7 7 10 318 
Awardecllirlftt II 8 5 8 14 18 3 5 7 10 4 3 ,3 2 3 93 

I 21.7 11.7 34.8 23.0 25.4 33.3 11.1 23.3 28.1 21.7 20.0 42.9 28.1 30.0 24.0 

Appl. by NIAID PreciDCI II 157 143 142 137 145 147 174 78 92 M 53 19 5 5 3 13M 
Awlraed &rant N H 53 31 40 46 45 " 21 34 28 16 4 3 1 441 

I 35.7 37.1 21.8 29.2 31.7 30.1 35.1 21.9 37.0 43.1 30.2 21.1 60.0 20.0 32.7 

Appl. by IIIADDK Precloc:s II 29 27 24 3 14 8 24 10 6 26 10 9 4 2 197 
Awardecl Grant II I 5 6 4 5 12 3 2 6 1 2 3 55 

I 20.7 18.5 25.0 28.1 12.5 so.o 30.0 33.3 23.1 10.0 22.2 75.0 27.9 

App1. by NIA Predoc:s II 7 2 4 5 2 20 
Awi'*d &rant II 1 3 4 

I so.o 75.0 20.0 

App1. by NIJICDS Preooc:s II 17 .. 34 22 17 26 19 26 13 18 15 I 4 212 
Awaroeca &rant " 8 17 14 8 5 8 5 8 a 7 I 3 97 

I 47.1 38.1 41.2 36.4 29.4 30.8 2&.3 30.8 11.5 38.9 40.0 75.0 37.0 

Appl. by NIOR Predoc:s II 36 25 49 31 45 54 32 u 40 35 35 26 15 6 501 
Awi'*d &rant " 22 11 11 12 13 12 9 18 12 14 12 10 4 3 113 

I 11.1 44.0 22.4 30.8 28.9 22.2 28.1 21.5 30.0 40.0 34.3 38.5 26.7 50.0 32.2 

App 1. by liE I Precloc:s • 4 2 3 8 5 2 24 
Awardecllirant II 2 2 1 • 3 1 13 

I 50.0 100.0 33.3 50.0 10.0 50.0 54.2 

Total Appl. by Predoc:s • 2352 2986 3159 2923 2695 2121 1741 1553 1280 1039 751 413 2ac 145 37 23514 
Alta '*d &rant II 986 1191 1221 10113 1101 822 634 552 410 3M 2H 169 lot 57 15 9100 

I 41.9 39.9 31.7 31.4 40.9 38.8 36.4 35.5 38.3 37.9 39.2 34.3 31.4 lt.3 40.5 31.6 

(a)lnclucles all incl1vicluals with a total of at least 9 D!ths of lll"'edoc:toral training support fro~~ an IIIH 
institute; individuals with support fra..,... than one institute are categorized according to the institute fro~~ which they 
r.catved their .st recent predoc:toral stipend. 

SOIMCES: llat1onal Institutes of Health, Roster of Trainees and Fellows and Consolidated Grant Applicant Ftle; National 
Au .. rch Council, Suney of Earned DDctor~tes. 
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TAILE 6.12A Percat of tile FY1H7-81 Ph.D. Recipients Applying for eitller NIH or NSF Research 8rlltts lito. Receiwed One or More 
AIMI"Cll by FY1982 

Fhcal Ye• of Doctorate 

Total 
NIH Tratni!l SuDoortla! 1H7 lHI 1!!! 1970 1971 1972 1973 1174 1975 1976 1977 lt78 1979 lteo ltl1 1H7·81 

lll&MS I'Ndocs(b) N 458 591 657 643 639 517 455 427 418 364 340 218 139 78 26 5970 
Awaroed Res. &rant(c) I 329 415 455 452 455 375 283 2t4 286 244 224 125 77 .... 16 4074 

I 71.8 70.2 69.3 70.3 71.2 72.5 62.2 68.9 68.4 67.0 65.9 57.3 55.4 56.4 61.5 68.2 

CI Pl'edocs N 4 12 14 19 15 24 15 16 22 26 15 26 29 6 4 247 
Awaroed Research &rant N 4 7 8 10 7 19 11 9 14 22 6 11 19 5 3 155 

I 100.0 58.3 57.1 52.6 46.7 79.2 73.3 56.3 63.6 84.6 40.0 42.3 65.5 83.3 75.0 62.8 

NICHD Predocs N 9 31 35 45 61 41 43 64 47 41 40 28 21 15 3 524 
Awarcled Research &rant 1 7 21 21 24 33 22 25 40 27 17 20 17 7 7 2 2tO 

I 77.8 67.7 60.0 53.3 54.1 53.7 58.1 62.5 57.4 41.5 50.0 60.7 33.3 46.7 66.7 55.3 

lltUI Pl'edOCs N 15 21 31 18 24 26 22 20 17 17 16 14 19 11 2 273 
Awal'ded Resftrch &rtnt 1 10 14 22 10 16 16 13 7 9 13 9 7 8 6 2 162 

I 66.7 66.7 71.0 55.6 66.7 61.5 59.1 35.0 52.9 76.5 56.3 50.0 42.1 54.5 100.0 59.3 

NIEHS Predocs N 7 9 t 28 3D 15 25 17 15 13 11 5 5 7 196 
Awarcled Research a.. ant 1 3 3 4 16 17 9 11 7 7 3 6 3 2 3 t4 

I 42.9 33.3 44.4 57.1 56.7 60.0 44.0 41.2 46.7 23.1 54.5 60.0 40.0 42.9 48.0 

IIAID Pl'eclocs I 32 34 3D 48 53 45 • 29 42 38 34 13 6 3 3 470 
Awaroed llsHrch &rant 1 24 22 19 22 33 29 36 13 24 28 16 4 4 1 275 

I 75.0 64.7 63.3 45.8 62.3 64.4 60.0 44.8 57.1 73.7 47.1 30.8 66.7 33.3 58.5 

IIADDK Predocs I 5 5 6 3 6 3 5 3 2 7 4 5 3 2 60 
Awarcled Research a.. ant N 4 4 3 1 3 4 2 1 3 1 2 3 31 

I 80.0 80.0 50.0 16.7 100.0 80.0 66.7 50.0 42.9 25.0 40.0 100.0 51.7 

IIA Pl'eclocs N 2 2 3 3 2 12 
Awaroed Research &rant N 1 2 3 

I 50.0 66.7 25.0 

IIJGS PNdocs I 5 10 9 a 9 9 7 12 6 9 11 5 4 2 106 
Awarcled Research 8r ant N 3 7 7 4 4 4 4 7 5 6 7 3 61 

I 60.0 70.0 77.8 50.0 44.4 44.4 57.1 58.3 83.3 66.7 63.6 75.0 57.5 

NIDR Pl'edocs N 11 8 19 14 16 20 13 17 19 17 18 14 9 6 202 
Awal'ded RilsHrch &rant N 6 6 9 9 7 7 10 11 9 10 10 8 4 3 109 

I 54.5 75.0 47.4 64.3 43.8 35.0 76.9 64.7 47.4 58.8 55.6 57.1 44.4 50.0 54.0 

NEI Predocs N 1 2 7 1 2 14 
Awaroed Res .. rch arant N 1 1 1 5 1 1 10 

I 100.0 100.0 50.0 71.4 100.0 50.0 71.4 

Total NIH Predocs I 546 721 810 826 853 700 645 60S 589 533 493 337 239 134 43 8074 
Awaroed ResHrch &rant I 390 499 548 547 573 484 397 390 383 347 300 183 130 70 23 5264 

I 71.4 69.2 67.7 66.2 67.2 69.1 61.6 64.5 65.0 65.1 60.9 54.3 54.4 52.2 53.5 65.2 

ta)InclUdes all individuals with a total of at least 9 IDftths of predoctoral training support f~ an NIH 
nstitute; individuals with support fi'OII 110re than one institute are c:ategorized according to the institute fi"OII which they 

received tlleir .st rectnt prtdoctoral stipend. 
(b)Inclucles indhiduals who applied for aft NIH or NSF research grant during the FY1H7-82 period. 
(c)InclUdes indtvi-.als .e.o received at least one NIH or NSF resHrch grant award dur1flt the FY1967-82 period. 

SOURCES: National Institutes of Health, Roster of Trainees afld Fellows and Consolidated &rant Applicant File; National Science 
Foundation, Master File of &rant Applicants; National Research Council, Survey of Earned Doctorates. 
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TAIL£ 7.1A ,.,cent of FY1H7. FY1t72. and FY1977 Ph.D. Recipients Who Hid One or....,. Articles Pub111Md 
During the 197().80 '-riod 

y.., of Article M11catic. 

1970 1971 1972 1973 1974 1975 1971 
Ally 

1977 1978 1979 1910 Year 

1H7 Pti.D. Recieients 

IUetS PredOc Support(a) II 177 177 177 177 177 177 177 177 177 177 177 177 
C)le or More Articles(b) II 52 64 16 74 16 11 58 59 19 10 16 137 

I 29.4 36.2 37.3 41.8 37.3 34.5 32.8 33.3 39.0 33.9 37.3 77.4 

Other Ill H PNCioc Support II 37 37 37 37 37 37 37 37 37 37 37 37 
One or....,. Articles II 11 17 14 11 11 15 13 11 13 6 9 24 

I 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 8i-.clical Ph.D.s II 295 295 295 295 295 295 295 295 295 295 295 295 
C)le or More Articles II 85 81 83 78 77 70 75 72 70 75 71 178 

I 28.8 29.2 28.1 26.4 26.1 23.7 25.4 24.4 23.7 25.4 24.1 10.3 

1972 Ph.D. Recieients 

llletS PredOc Support II 230 230 230 230 230 230 230 230 230 230 230 230 
C)le or More Articles II 30 52 67 90 81 78 74 64 65 67 n 190 

I 13.0 22.6 29.1 39.1 37.4 33.9 32.2 27.8 28.3 29.1 31.3 82.6 

Other IIIH PNcloC SutiPort II 71 76 71 76 76 76 76 76 76 76 76 71 
One .or ....,. Articles II 10 23 20 31 35 31 27 21 27 26 24 17 

I 13.2 30.3 26.3 40.8 46.1 40.8 35.5 34.2 35.5 34.2 31.6 88.2 

Other 8i-.clical Ph.D.s II 513 513 513 513 513 513 513 513 513 513 513 513 
C)le or More Articles II 49 79 110 141 121 120 128 125 121 121 112 305 

I t.6 15.4 21.4 2L5 24.6 23.4 25.0 24.4 23.1 23.6 21.8 59.5 

1977 PII.D. Recieients 

11181$ PredOc Support II 122 122 122 122 122 122 122 122 122 122 122 122 
C)le or More Articles II 1 4 8 12 27 29 35 4C 49 46 49 104 

I .8 3.3 6.6 9.8 22.1 23.8 28.7 36.1 40.2 37.7 40.2 85.2 

Other IIIH Predoc Support II 53 53 53 53 53 53 53 53 53 53 53 53 
One or ....,. Articles II 1 5 4 7 7 13 20 26 17 20 47 

I 1.t 9.4 7.5 13.2 13.2 24.5 37.7 49.1 32.1 37.7 88.7 

Other 8i-.clica1 PJI.D.s II 270 270 270 270 270 270 270 270 270 270 270 270 
C)le or More Articles II 6 3 6 12 20 31 39 53 70 79 70 152 

I 2.2 1.1 2.2 4.4 7.4 11.5 14.4 19.6 25.9 29.3 25.t 56.3 

(a)Jncludes all tndtvicluals with a total of at lent t ... u.s of ,.cciCtoral training support fro~~ an IIIH 
institute; tndtviduals with support fr• 110re than one institute are categorized according to the 
institute frGII wttich they received their 1101t recent ,.cciCtoral stipend. 
(b)lncludes any indtvicluah who had authored or coauthored at least one article that had been published tn 
the specified year. 

SCUC£S: llational Institutes of Health. Roster of Trainees and Fellows and R .... rch Publication and 
Citation File; llattona1 Research Counc11. SllrvQ of Doctorate Recipients. 
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TAII.E 7.2A Averate 11u1111er of Arttctes Publtshlcl by FY1M7, FY1972, and FY1977 Ph.D. Rectptents During the 
1970-10 Pertocl 

Year of Arttcle Publication 

All 
1970 1971 1972 1973 1974 1975 1976 1977 197a 1!179 1980 YHrS 

t967 Ph.D. Recieients 
liltS Pi'ed0Ctora1 SIIPPort<•> 11 177 177 177 177 177 177 177 177 177 177 177 177 

Articles per Individull(b) .45 .68 .69 .90 .72 .84 .65 .77 .a5 .at .90 a.27 

Other IIIH Predoc Support II 37 37 37 37 37 37 37 37 37 37 37 37 
Articles per Individual .68 .84 .57 .46 .89 .at .65 .4!1 .5!1 .32 .41 6.70 

Ottler aia.ctical Ph.D.s II 2!15 2!15 2!15 2!15 2!15 2!15 2!15 295 2!15 2!15 2!15 295 
Articles per Individual .57 .57 .57 .52 .49 .49 .59 .65 .so .58 .48 6.01 

1!172 Ph.!aa!ecieients 
lliiiS Pr tora1 SUpport II 230 230 230 230 230 230 230 230 230 230 230 230 

Articles per Individual .17 .29 .47 .60 .63 .56 .57 .52 .so .so .60 5.3!1 

Ottler IIIH Predoc Support II 76 76 711 711 76 76 711 76 76 76 76 711 
Articles per Individual .ta .39 .42 • 71 .71 .68 .611 .61 .68 .67 .93 11.611 

Ottler Bia.ctical Ph.D.s II 513 513 513 513 513 513 513 513 513 513 513 513 
Articles per Indivioual .14 .21 .34 .47 .44 .43 .47 .45 .46 .51 .44 4.36 

1977 Ph.D. Recieients 
NIGMS PredOCtoral suPPort II 122 122 122 122 122 122 122 122 122 122 122 122 

Articles per Individual .01 .03 .07 .14 .29 .34 .40 .52 .62 .5!1 ·" 3.71 

Ottler IIIH Predoc Support II 53 53 53 53 53 53 53 53 53 53 53 53 
Articles per Individual .oo .02 .13 .08 .15 .15 .34 .72 .77 .55 .57 3.47 

Other Bia.ctical Ph.D.s II 270 270 270 270 270 270 270 270 270 270 270 270 
Articles per Individual .03 .01 .03 .07 .09 .13 .22 .2!1 .40 .55 .41 2.24 

(a)Inclucles 111 individuals with • tout of at lHst 9 IIOftthS of predoctoral training support frc. an IIIH 
institute; individuals with support frc. .,.. titan one institute are categorized according to ttte institute fro~~ 
whiell they received their •st recent predOCtoral stipend. 
(b)Aver~te nultler of articles authored or coauthored by an individual in 1 specified year. 

SOUIICES: llltional Institutes of Health, Roster of Trainees and Fellows and Research Publication and 
Citation File; llationat ResHrch Council, Survey of Doctorate Recipients. 
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TAIL£ 7.3A Av:zr ......,. of Cit&ticMI to Articles Publis,_. by FY1N7, FY1972, lftd FY1977 Ptt.D. Recipients 
During the 197 Period 

Year of !£!ic1e Pu!1icatton 

All 
1!70 1971 1972 1973 1974 197! 197§ 1!77 1978 1!79 1!:12 '•• 

1N7 Ph.D. Rectettnts 
IIIII$ JlfiiOCtOi'ai ~(a) N 177 177 177 177 177 177 177 177 177 177 177 177 

Ctuttons per lndividull(b) 1.53 7.31 9.15 11.40 9.82 11.07 1.os 5.02 3.73 1.99 .... 72.55 

Otller NIH Predoc Support • 37 37 37 37 37 37 37 37 37 37 37 37 
Cttattons per lndtvidua1 3.51 6.35 3.59 2.41 8.89 3.41 3.57 1.46 1.41 .24 .01 34.97 

Other 81a.dtca1 Pll.D.s N 215 295 295 295 295 215 215 295 295 2ft 2t5 295 
CttattCMs per lndhtdual 3.01 4.15 3.M 6.39 4.05 3.47 3.99 2.95 1.47 .82 .ot 34.34 

1112 "'·~~etents 
lliiliS Pi' a I~ N 230 230 230 230 230 230 230 230 230 230 230 230 

Cttattons per lndhidUI1 1.63 4.43 4.M 12.44 11.37 10.17 6.54 3.82 2.07 1.00 .24 58.69 

Otller NIH PredOc: Support N 7t 76 76 76 76 76 76 76 7t 71 71 71 
C1tat1CMI per lnotvtdul1 .99 2.74 5.76 13.46 a.21 9.25 7.28 5.66 2.34 1.68 .32 57.76 

Other 8ta.dtca1 Pll.D.s • 513 513 513 513 513 513 513 513 513 513 513 513 
Cttattons per lndhidull 1.31 1.77 3.71 1.62 4.55 4.68 5.03 3.02 2.14 1.00 .10 33.93 

1177 "'·iao:ectetents 
1101$ H torai SU11e10rt N 122 122 122 122 122 122 122 122 122 122 122 122 

Citations per lnotvtdull .02 .75 .31 8.83 5.03 6.47 5.33 4.01 3.13 1.75 .30 35.98 

Otller NIH PredOc: SuPCIOrt N 53 53 53 53 53 53 53 53 53 53 53 53 
Cttat tons per lndhtdull .00 1.21 1.49 .36 1.45 .M 2.26 3.11 2.81 1.30 .11 15.85 

Other Bta.dtcal Pll.O.s N 270 270 270 270 270 270 270 270 270 270 270 270 
Citations per lndtvtdual .22 .16 .21 .56 .79 1.46 2.33 2.23 1.64 1.34 .18 11.11· 

(a)lncludes all tnotvtcauals wtth a total of at least 9 110nths of predOc:toral tratntng suPCIOrt fi'OII an NIH 
tnstttute; tnotvtdulh wtth support f1'0II •re ~an one institute are categorized ~eeording to ~e tnstttute fi'OII 
wlltcll they received their 1101t recent pred0ctora1 sttpend. 
(b)Average IIUIIber of citations to articles autiiOred or co•thored by an tndtvtdual tn a spectf1ed ,ear. 

SCUC£S: National Institutes of Health. Roster of Trainees and Fellows ano Research Publtcatton and Cttatton 
Ftle; Nat10M1 Research Counctl, Survey of Doctor1te Recipients. 
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TMLE 7.4A Ave~ llllar of Citattons per Arttcle Pub11"* by FY1967, FY1972, and FY1977 Ph.D. Recipients 
During Ute 1970 PeriOd 

Year of Article Publtutton 

All 
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 v .. rs 

1967 Ph.O. llciDients 
itiiNs p;:ifiOCtOf'it 5UPPort<a> 177 177 177 177 177 177 177 177 177 177 177 177 

IIYiber of Articles 79 120 123 159 128 148 115 137 150 144 160 1463 
llullber of Citations 1156 1302 1120 2018 1739 1959 1070 888 661 352 77 12842 
Cites per Article 14.6 10.9 13.2 12.7 13.6 13.2 9.3 6.5 4.4 2.4 .5 8.8 

Other 111M Predoc Support 37 37 37 37 37 37 37 37 37 37 37 37 
IIYiber of Articles 25 31 21 17 33 30 24 18 22 12 15 248 
llullber of Citations 130 235 133 89 329 128 132 54 52 9 3 12M 
Cites per Article 5.2 7.6 6.3 5.2 10.0 4.3 5.5 3.0 2.4 .8 .2 5.2 

Ottler 8i-.clica1 Ph.Ds. 295 295 295 295 295 295 295 295 295 295 295 295 
IIYiber of Articles 169 169 167 154 145 144 174 192 147 170 141 1772 
.......-of Citations 887 1224 1113 1886 11ft 1024 1177 870 433 242 28 10130 
Cttes per Article 5.2 7.2 7.0 12.2 8.2 7.1 6.8 4.5 2.9 1.4 .2 5.7 

1972 Ph.D. ReciPients 
iiiiS PfidOCtorit SUjport 230 230 230 230 230 230 230 230 230 230 230 230 

IIYiber of Articles 40 66 107 137 144 129 132 119 114 114 138 1240 
~ of Citations 375 1020 1141 2861 2611 2338 1505 879 476 231 51 13498 
Cttes 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 IIIH PredOc Support 76 7& 76 71 71 76 76 71 76 76 76 71 
IIYiber of Articles 14 30 32 54 54 52 50 46 52 51 71 506 
llullber of Citations 75 208 438 1023 130 703 553 430 178 128 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 .3 8.7 

Other 8i-.clica1 Ph.D.s 513 513 513 513 513 513 513 513 513 513 513 513 
IIYiber of Articles 70 108 176 240 227 219 243 232 237 260 221 2238 
~ of Cttations 673 910 1904 3398 2332 2399 2578 1550 1100 513 so 17407 
Cttes per Article 9.6 8.4 10.8 14.2 10.3 11.0 10.6 6.7 ••• 2.0 .2 7.8 

1977 Ph.O. Recieients 
liiiS PridOCt&'al SUPPort 122 122 122 122 122 122 122 122 122 122 122 122 

IIYiber of Articles 1 4 9 17 35 42 49 14 76 72 84 453 
llullber of Citations 3 91 46 1077 614 789 650 489 382 213 31 4390 
Cttes per Article 3.0 22.8 5.1 13.4 17.5 18.8 13.3 7.1 5.0 3.0 .4 9.7 

Other NIH PrHoc Support 53 53 53 53 53 53 53 53 53 53 53 53 
IIYiber of Arttcles 1 7 4 8 8 18 38 41 29 30 184 
~ of Ci tattons 14 79 19 77 50 120 207 149 69 6 840 
Cttes per Article M.O 11.3 4.8 '·' 6.3 6.7 5.4 3.6 2.4 .2 4.6 

Ottler 8i-.clica1 Ph.D.s 270 270 270 270 270 270 270 270 270 270 270 270 
IIYiber of Articles 7 4 8 19 23 36 60 78 lot 148 112 604 
rtu.ber of Citations 59 42 56 152 212 395 129 602 444 361 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)lnc1U41es all incltviduals wtth a total of at least 9 IIOnths of predOctoral training su1190rt frc111 an NIH 
institutei individuals with support frc111 ~re than one institute are categorized according to the institute frc111 
wt.ich t11ey received their ~t recent predoctoral stipend. 

SG.IRCES: National Institutes of Health, Roster of Trainees and Fellows and Research Publication and Citation 
Ftlei National Research Counctl, Survey of Doctorate Recipients. 
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APPENDIX E 

MEANS, STANDARD DEVIATIONS, AND NONSTANDARDIZED COEFFICIENTS 
FOR VARIABLES USED IN THE REGRESSION MOOE~S 

Model Predicting Number of NIH Research Grant Applications 

Mean std. dev. b-coefficient 

dependent varia~el .754 1.86 -0.44g (intercept) 
years experienc 7.65 4.20 o. 116 
NIH predoc suppo~3 15.5 20.8 0.00658 
university rating 3.01 1. 11 0.000721 

Model Predicting Number of Published Articles 

Mean std. dev. b-coefficient 

dependent variableS 4.gl 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 variable6 l.g5 1.15 1.56 (intercept) 
years experience g.2g 3.62 -3.2g 
NIH predoc support 20.3 22.2 0.631 
university rating 3.16 1.06 o. 181 

Model Predicting Number of Citations per Article 

Mean std. dev. b-coefficient 

dependent variable7 2.08 1.32 1. 08 (intercept) 
years experience 10.1 3.65 0.014g 
NIH predoc support 18.6 22.5 0.00804 
university rating 2.g4 1.15 0.00237 

lNumber of NIH research grant applications submitted in FY1g67-82 
~eriod. 
Years since Ph.D., as of FY1g81. 

3Total months of NIH predoctoral support. 
4university rating in biological sciences (scale from 1.00 to 5.00). 
5Total articles published during FYlg70-80 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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