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mechanisms most appropriate/effective for increasing
workforce diversity? Are new research training programs
needed to optimally increase the diversity of the NIMH
research workforce? How can NIMH partner with other
Institutes, other federal agencies, and with the private
sector/foundations to diversify the research workforce?

e How can NIMH most effectively stimulate the recruit-
ment, training, and retention of MD/PhD scientists as
NIMH researchers? Are there unique issues that the
Institute must address with this cohort of future inves-
tigators, e.g. a leakier pipeline or significant retention
issues? How can NIMH partner with other Institutes, other
federal agencies, and with the private sector/foundations
in this endeavor?

NIMH supports a wide array of research training, career
development, and related programs that extend across a
researcher'scareer (see Figure 1).The Institute's efforts primarily
support individuals during the years of pre- and postdoctoral
training and during the transition to research independence.
Appendix 4 provides a brief summary of each program and
a link to the current funding opportunity announcement for
each program.

An array of information was made available to the Workgroup
members for their review and discussion. Descriptive infor-
mation about the various NIMH-supported research training,
career development, and other related programs was provided
so that Workgroup members were knowledgeable about the
costs of these programs and the numbers of individuals sup-
ported. Related NIH Roadmap (http://nihroadmap.nih.gov)

and Neuroscience Blueprint (http://neuroscienceblueprint.nih.
gov) initiatives, various publications, and past reports were
made available through a web-based forum that facilitated
the rapid dissemination of information. In addition, some

outcome data for NIMH-supported institutional training
and diversity supplement programs were presented. Program
directors for a sample of institutional training programs
were asked to respond to a brief set of questions concerning
institutional training efforts, and their responses were
provided to the Workgroup members. At the first face-to-face
meeting, there were two invited presentations: Dr. William R.
Galey, Jr. [Director of Graduate and Medical Programs, Howard
Hughes Medical Institute (HHMI)] discussed various medically
oriented research education initiatives of the HHMI, and Dr.
Olaf S. Andersen (Thomas H. Meikle, Jr., Professor of Medical
Education in the Department of Physiology and Biophysics at
the Weill Medical College of Cornell University and Director
of the Tri-Institutional Medical Scientist Training Program)
discussed outcome studies of MD/PhD program graduates. At
the third face-to-face meeting, the Workgroup members had
a roundtable discussion with six MD/PhDs at various career
stages from MD/PhD student through residency and beyond.
The purpose of this discussion was to provide the Workgroup
members with candid input so that they could better under-
stand the challenges and issues this cohort of trainees faces
early in their career. Additionally, Dr. James Leckman (Nei-
son Harris Professor of Child Psychiatry, Psychiatry, Psychol-
ogy and Pediatrics at Yale University) described the psychia-
try residency training program he has developed. In total, the
Workgroup held three web-assisted conference calls and three
face-to-face meetings between February 2008 and May 2008.

This report seeks to provide recommendations that will
enable the NIMH to develop a future research workforce
that is equipped with the cutting-edge knowledge, skills,
and perspectives that will facilitate their contributions to
the research mission of the NIMH. Section Il summarizes
desirable characteristics of the future NIMH research work-
force and then goes on to consider three other important is-
sues, the diversity of the workforce with particular emphasis
on racial and ethnic diversity, individuals holding the MD/
PhD degree, and international students and postdoctoral
scholars. Section Il presents data that both contextualizes and
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Figure 1. Diagram lllustrating Programs Supported by the NIMH
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' NIMH Career Opportunities in Research (COR) Honors
Undergraduate Research Training Grant (T34)

4- Institutional Training Grant (T32)

4- Individual Predoctoral Fellowship (F31)
Individual Predoctoral MD/PhD Fellowship (F30)
NIMH Dissertation Research Grant to Increase Diversity (R36)

4- Individual Postdoctoral Fellowship (F32)
4- Institutional Training Grant (T32)

4- Pathway to Independence Award (K99/R00)

4- Mentored Career Development Awards (K01, K08, K23, K25)

4- Independent Scientist Award (K02)
4- Midcareer Investigator Award in Patient-Oriented Research (K24)

Note: diversity supplements may be awarded to candidates at all career levels.

MECHANISM OF SUPPORT

enumerates current support for research training and career de-
velopment by the NIMH. In addition, outcome data for selected
cohorts of NIMH-supported individuals are provided. Section
IV outlines recommendations for future directions for NIMH-
supported research training programs and initiatives. Section
IV also outlines recommendations for program assessment and
dissemination to the extramural research community. Section
V provides a final summary.

The Workgroup submits these recommendations in the hope
that developing an even stronger scientific workforce will in-
crease the rate of innovative discoveries that will lead to im-
provements in the lives of those affected by mental illness and
ultimately cures for these illnesses.
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. Who? Characteristics of the Future NIMH Research Workforce

Who will make the breakthroughs in the next generation of
scientists? Who will NIMH need to solve the pressing research
questions related to mental illnesses? The workforce must be
capable of integrating novel technologies and approaches
across multiple levels of analysis in order to make rapid scien-
tific advances that address the NIMH mission.

As noted in the Introduction, the mission of the NIMH is
broad. Hence the research questions of interest to the Institute
are diverse, spanning human genetics, fundamental neurosci-
ence, behavioral science, clinical and translational research,
and services and interventions research. An equally broad
spectrum of scientific skills will be needed to advance the mis-
sion. This breadth of research interests dictates that the NIMH
develop a research workforce that, in aggregate, has training
that encompasses the future needs of the Institute. Although
a wide variety of methodological skill sets will be appropri-
ate for NIMH-supported researchers, six features transcend
the specific methodologies and technical skills of the desired
workforce: three involving the “phenotype” of the investigator
and three recognizing the changing culture of science.

The Workgroup believes that a rich variety of research
phenotypes will be needed to address the Institute's research
priorities and that these phenotypes are likely to change over
time as research advances. As a result, we recommend that
the NIMH continue to support a broad array of contemporary
training programs across the breadth of the Institute. The In-
stitute should, however, be mindful of the rapidly changing
research landscape so that the composition of its training
portfolio moves with scientific advances. Regardless of the
specific scientific domains, it is likely that the future research
workforce will need individuals who can successfully navigate

the changing cultural and technical face of science relevant to
the NIMH mission with ease.

1. Trans-Disciplinary Scientists

Science is increasingly multidisciplinary and “interdisciplinary.”
For the purposes of this report, we will use the term “inter-
disciplinary” and the following definition of interdisciplinary
research: "a mode of research by teams or individuals that
integrates information, data, techniques, tools, perspectives,
concepts, and/or theories from two or more disciplines or
bodies of specialized knowledge to advance fundamental un-
derstanding or to solve problems whose solutions are beyond
the scope of a single discipline or area of research practice”
(National Research Council, 2005c).

The increasing interdisciplinarity of the science underlying
the NIMH mission demands that NIMH's future workforce be
trained with the values of interdisciplinary research in mind,
e.g. flexibility; openness to and respect for different perspec-
tives, scientific cultures, and languages; and willingness to
conduct research and collaborate across traditional scientific
silos/boundaries (see, e.g., National Research Council, 2005c;
Nash, 2008).

The increasing interdisciplinarity of research pertinent to the
NIMH mission leads to two other conclusions. First, it sug-
gests that the NIMH needs nimble scientists who can adapt
quickly as the technologies and knowledge base relevant to
the NIMH mission change. Second, this interdisciplinarity
suggests that basic scientists from many research areas and
clinician-scientists from multiple specialties have the poten-
tial to make significant contributions to the Institute's mission.
As a result, it may well be more important that a physician-
scientist conduct innovative research that helps the NIMH
move its research agenda forward than the physician-scientist
be trained in a particular clinical specialty. Similarly, NIMH
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may benefit from cell biologists working on fundamental as-
pects of transcriptional control or molecular biologists inves-
tigating genetic variation as well as looking to its historical
base of behavioral or system-level scientists.

2. Team Players in a Collaborative Scientific
Enterprise

Team science, i.e. science based on collaborations, is increas-
ingly common (see, e.g., Miller, 2008) and may reflect the
increasing complexity of the research questions posed and the
need for diverse kinds of expertise to address the research ques-
tion at hand. In fact, the increase in interdisciplinary research
and team science may be closely linked. Regardless, members
of the future NIMH research workforce need to be comfort-
able working as members of teams. Institutional training pro-
grams should provide the breadth of experience and the skills
necessary to work in broad, collaborative research teams.

Collaborative research by teams of scientists may speed

the translation of fundamental discoveries into new
treatmentsandinterventionsformentaldisorders.The CNTRICs
(Cognitive Neuroscience Treatment Research to Improve
Cognition in Schizophrenia; e.g. Carter et al. 2008) initiative
is a recent example of a collaborative approach taken by the
NIMH to encourage collaborations among basic, clinical and

translational researchers.

3. Translators

In 2005, the NIMH recognized the need for institutional train-
ing programs to provide trainees with the opportunities that
would enable them to conduct interdisciplinary research and
to contribute to team science (see http://grantsl.nih.qov/

grants/quide/notice-files/not-mh-05-001.html). It was noted

that such training programs should provide the breadth of
experience and the skills necessary to work in broad,
collaborative research teams. Moreover, these programs should
provide translational education and research opportunities for
trainees in order to facilitate their ability to integrate and
translate findings along the basic-clinical dimension and/or the
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clinical-services dimension. These translational educational/re-
search opportunities would be expected to have multiple ben-
efits: 1) to help trainees contextualize their research within the
mission of the NIMH and to be able to articulate its relation-
ship to the Institute's mission; 2) to increase trainees' com-
fort level collaborating across disciplinary boundaries and
working with individuals who speak different scientific lan-
guages; and 3) to foster the training of individuals who will be
facile translators from bench to bedside to the community. The
Workgroup recognized that there are varied ways to achieve
these interrelated goals, and that institutions should capital-
ize on their strengths and unique attributes in this pursuit.
As noted below, individuals with formal MD/PhD training may
be particularly poised to contribute to the Institute's mission
because of their unique training that includes both clinical and
research skill sets. In addition, with the tools now available
for "reverse translation,” we recognize the value of bringing
outstanding PhDs into the clinical arena. One notable effort is
the HHMIMed into Grad initiative (http://www.hhmi.org/grants/
institutions/medintograd.html) highlighted in Text Box 1.

Text Box 1. HHMI's Med into Grad Initiative

The HHMI developed the Med into Grad Initiative in 2005 in
order to stimulate graduate programs to integrate clinical
medicine into PhD education and change the way gradu-
ate students are trained to conduct biomedical research.
The thinking was that such integrated programs would
increase the number of PhD-trained scientists who can
help translate basic science discoveries to the clinic. The
HHMI made 13 awards (http://www.hhmi.org/grants/of-

fice/graduate/gradstudent/medintograd opportunities.

html) to academic institutions across the country. These
programs take advantage of institutional strengths and
resources and provide innovative programmatic activities
for the participating graduate students, e.g. dual clinical-
PhD mentorship, participation in clinical rounds, and clini-
cal rotations. In some cases, students receive a master's
degree or a certificate in addition to their PhD degree.
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As a workgroup, we recognized that one of the greatest chal-
lenges of training is acknowledging that our students and fel-
lows will need skills and perspectives that we, as mentors,
have never used. The information technology revolution and
the genomic revolution are recent examples of the changing
culture of science. But there are other, broader changes, some
that can be identified and others that will emerge, that should
be considered as NIMH crafts new programs for training the
most successful scientists of the future.

1. A Culture of Sharing Information and Resources

As the culture of science shifts to a more collaborative one,
there has also been a shift to more open access to scientific
tools, resources, and data. Notable examples include the
Biomedical Informatics Research Network (BIRN; http://www.
nbirn.net/index ie6.shtm) that enables a collaborative scien-

tific culture through common tools and data repositories. The
NIH has encouraged public access to resources, tools, and data
(http://grants.nih.gov/grants/sharing.ntm) as well as publica-

tions (http://publicaccess.nih.gov/index.ntm). Taken together,

these three examples underscore the cultural changes that
are occurring in science. It will be important for the Institute
to encourage recognition and awareness of these changes and
to implement ongoing program assessment so that NIMH-
supported training programs adapt to the changing culture of
science and transmit these cultural values to their trainees.

2. Discovery-Based Science

While traditional training has stressed hypothesis testing,
some of the most important research today is discovery-based
science. Whether it is exploring patterns of gene expression
or screening for small molecules, discovery science looks for
new candidates upon which to build a hypothesis. Until re-
cently, most genomic research on mental disorders has fo-
cused on fewer than 20 of the 20,000 genes in the human
genome. Over the next few years NIMH researchers will need
to identify the roster of candidates that are most important

for pathophysiology. Therefore, the future workforce needs to
be exposed to both discovery-driven and hypothesis-driven
approaches and to understand the strengths and limitations
of each approach.

3. Quantitative Skills

Technological advances have enabled scientists to expand the
spectrum of analyses at both the microscopic and macroscopic
levels. Datasets in areas such as genomics, array electrophysi-
ology, and imaging have grown exponentially in size. Research
conducted by teams of scientists has also contributed to the
increasing size of datasets as investigators seek to integrate
information across scientific domains. Interdisciplinary stud-
ies combining neuroimaging and cognitive performance, the
connectome, and genome-wide association studies (GWAS)
that assess genetic associations with targeted phenotypes are
just a few examples. Even the very nature of scientific ap-
proaches has evolved from the more qualitative to the more
quantitative, with information theory being integrated into
neuroscience research. Understanding the quantitative nature
of experimental observations requires the future workforce to
be well versed in quantitative reasoning. In agreement with a
recommendation of the 2005 National Research Council re-
port (2005a), it will be important for the NIMH to invest in
training programs that incorporate didactics in quantitative
methods appropriate for their scientific domains.

Because different individuals bring different perspectives
and experiences to research questions, it is important that
the NIMH train a workforce that is heterogeneous, e.g. with
respect to gender, race/ethnicity, research focus, and those
with or without clinical training/responsibilities. In this way,
a broad range of perspectives is brought to and helps shape
the research that advances the Institute's mission. Based on
the charge given to the Workgroup (see Section 1), bringing
individuals from diverse backgrounds and individuals with
dual degrees (MD/PhD) into the future NIMH workforce were
considered priorities for in-depth discussion.
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lll. How Many? Ensuring an Adequate Research Workforce

In addition to considering who is needed in the NIMH research
workforce and the desirable skill sets, the Workgroup was
asked to consider how many individuals the Institute should
train through targeted research training and career develop-
ment programs in the future. NIMH supports 90-100 new RO1
principal investigators (Pls) each year. A training pipeline with
1000 investigators delivered into the RO1 applicant pool each
year would mean that 90% could not be supported by the
NIMH. On the other hand, a pipeline that yielded only 50-60
new investigators each year would be insufficient. Assuming a
success rate of at least 20% (which approximates the current
overall success rate for NIMH grant applications), the NIMH
would need about 500 trainees joining the applicant pool each
year. For 500 to be completing their training, how many should
be at each stage of the pipeline? Consideration of this question
was grounded in information about both the dollars expended
and number of individuals supported in the institutional and
individual research training programs supported by the NIMH.
These data are summarized below.

As we reviewed the various programs and mechanisms, the
Workgroup discussed the importance of looking at outcomes.
While there are many measures of success, the Workgroup
was cognizant of measuring outcomes relevant to the In-
stitute's mission. We did not have an optimal measure of
quantifying impact on the mission, but we agreed that sub-
sequent NIMH funding was a rough surrogate for an outcome
relevant to the NIMH mission'. The Workgroup recognized
that using subsequent NIH or NIMH funding as an outcome
measure would overlook scientists making breakthrough dis-
coveries in industry and, of course, graduates who become
teachers for the next generation. These individuals would be
both successful and essential but would not be identified as a
“"success" with this outcome measure. Nevertheless, the rigor

' Because the NIMH shares some research interests with some other Institutes

at the NIH, subsequent funding by another Institute may, in some cases, be
an outcome relevant to the NIMH mission.

afforded by NIH/NIMH funding records and the unambiguous
relevance to the mission provide a useful measure for esti-

mating the outcomes of the many training efforts supported
by the NIMH.

It may be useful to place NIMH's support for research training
and career development within the context of what other NIH
Institutes and Centers do. In fiscal year 2004, the NIMH was

Table 2. Total Positions (Competing and Noncompeting)
Starting With Year 1 of the Seven-Year Plan’

FY RO R

2005 2006 2007

Mentored K 379 376 361 336 317*
K99 1 9 17
Career K 107 99 83 79 67*
F 312 290 268 | 246 | 246"
T 1 1074 | 977 | 827 | 773*
Total 1909 1839 1689 1497 | 1420*
% of 104 | 102 | 97 | 89 | 87
Budget

FY 2008 values are projections. Abbreviations: FY, fiscal year; Mentored K,
mentored career development awards (KO1, KO8, K22, K23, K25); Career
K, independent career development awards (K02, K24, KO5); F, individual
fellowships (F30,F31,F32);T,institutional training grants (T32,T34). Note that
the K99 program began in FY 2006. % of Budget, % of total non-AIDS budget.

' Data Source: NIMH Budget Office, September 2008

Unless otherwise noted, all budget-related information reflects only the non-
AIDS portion of the NIMH budget.
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the leader among all Institutes and Centers in the percentage
of extramural research budget spent on research training and
career development (F, K and T) awards (see Figure 3). While
the NIH-wide average was 5.8% of the extramural research
budget, NIMH spent 11.4% of its extramural research budget
(non-AIDS + AIDS) on support for research training and career
development in fiscal year 2004.

In 2003 the NIMH carefully examined projections for its
support of research training and career development and
conducted a very preliminary outcomes assessment for some
of these programs. At that time, more than 10% of the
total NIMH budget (non-AIDS) supported research train-
ing and career development programs® (T, F, and K), and sus-
taining this effort was not feasible in the budget climate
after the NIH doubling. Based upon fiscal projections and
preliminary outcomes assessment, the Institute formulated a
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seven-year plan that was designed to 1) maintain support for the
research pipeline support where outcomes are better (individ-
ual fellowships); 2) reduce support where growth could not be
sustained (Ks); and 3) maintain support for a diverse workforce.
This plan led to a decrease in the number of competing (new)
positions awarded from FY 2003 to FY 2007 and projected
for the current fiscal year (FY 2008) (see Table 2). As a result,
NIMH's support for research training and career development
programs declined from 10.4% of total non-AIDS budget in FY

2004 to 8.9% in FY 2007.

Figure 4 depicts research training and career develop-
ment support (T, F and K) as a percentage of each IC's
extramural research budget for FY 2007. Despite NIMH's
planned decrease, the Institute’s support for research
training and career development in FY 2007 [10.24% of
the extramural research (AIDS + non-AIDS) budget] still
exceeds the overall NIH average of 6.01% of the extramural
research budget. It is also informative to compare NIMH's

Figure 3. NIH Context: FY 2004 Research Training and Career Funds (Fs, Ts, & Ks) as a Percent of IC Extramural

Research Budget (including AIDS)"

FY 04 Actuals—Includes AIDS
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! Data Source: NIMH Budget Office, September 2008

3 Appendix 4 describes each of the research training, career development, and
related programs NIMH currently supports.
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Figure 4. NIH Context: FY 2007 Research Training and Career Funds (Fs, Ts, & Ks) as a Percent of IC Extramural Research

Budget (including AIDS)’

FY 07 Actuals—Includes AIDS

14%

Extramural Research Budget

NIH
Average

' Data Source: NIMH Budget Office, September 2008

support for research training and career development with
that of three Institutes that share some research interests with
the NIMH: Eunice Kennedy Shriver National Institute of Child
Health and Human Development (NICHD) averaged 8.47%,
National Institute on Drug Abuse (NIDA) 7.21%, and National
Institute of Neurological Disorders and Stroke (NINDS) 6.00%.

While there were significant decreases in the number of po-
sitions supported across this belt-tightening period from FY
2004 to present, the success rates for FY 2007 awards are
not markedly worse than for FY 2004 awards (see Table 3).
The success rate is defined as the number of funded applica-
tions divided by the number of unique applications submitted
in a given fiscal year. Importantly FY 2007 success rates for
the various research training and career development award
programs exceed that for research project grants (RPG). It
should be noted that the Institute exercised the practice of
pruning the number of trainee positions awarded to insti-
tutional training (T) programs to allow a larger number of
meritorious programs to be funded during this constrained
period. Without this practice, the FY 2007 success rate would
likely have been lower for institutional training programs.

Drilling down into the FY 2007 support for research train-
ing and career development, Table 4 shows the number of
positions and total dollars spent by program category. A to-
tal of 1497 (competing and noncompeting) positions were
awarded. As a percentage of dollars awarded, the majority
of funds support career development (~49% of dollars) and
institutional training (~33% of dollars) positions. More indi-
viduals are supported on institutional training awards than
on mentored career development awards because, on a per
person basis, each individual career development award is
more expensive than a position on an institutional training
award. Of the $64.7 million awarded to individual career
development awards, most (82%) supports mentored career
development awards (K01, KO8, K22, K23, K25).

The NIMH supports both individual and institutional
National Research Service Award (NRSA) training programs. The
individual NRSA programs include the program for individual
MD/PhD fellows (F30), two programs for individual predoctoral
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Table 3. NIMH Application Success Rates'

Mentored K 36.4% 31.5%
K99 24.2%
F 29.1% 27.4%
T 54.7% 49.2%
RPG 24.2% 22.1%

' Data are success rates for total NIMH (AIDS + non-AlIDS).
Abbreviations: FY, fiscal year; Mentored K, mentored career development
awards (K01, K08, K22, K23, K25); F, individual fellowships (F30, F31,F32);
T, institutional training grants (T32, T34); RPG, research project grant
(e.g., RO1, RO3, R21). Note that the K99 program began in FY 2006.

Data Source: http://report.nih.gov/award/success.cfm.

Table 4. FY 2007 Support (non-AIDS) for Training & Career
Development’

% of Total
$ (M)
non-AIDS Budget
Mentored K 336 53.3 4.4
K99 9 0.7 0.06
Career K 79 10.7 0.9
F 246 8.8 0.7
T 827 36.0 29
Total 1497 109.5* 8.9*

' Mentored K, mentored career development awards (K01, K08, K22, K23, &
K25). Career K, independent career development awards (K02, K24, & KO05).
F:individual fellowships (F30, F31, & F32). T, institutional training grants
(T32 & T34). M, million.

* Subject to rounding error. Data Source: NIMH Budget Office, January 2008
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fellows (F31), and the program for individual postdoctoral
fellows (F32). The NIMH supported a total of 246 individual
fellowships in FY 2007. Of this total, 14 were F30s, 175 were
F31s, and 57 were F32s. Thus, 77% of the individual fellow-
ships were at the predoctoral level and 23% were at the
postdoctoral level. The institutional NRSA training programs
include programs supporting only undergraduate students
(T34s) as well as programs for predoctoral and/or postdoctoral
trainees (T32s). Support for predoctoral training programs in-
cludes participation in the Jointly Sponsored Predoctoral T32
Program in the Neurosciences (http://grants.nih.gov/train-
ing/joint predoc/jointpredoc.htm). Many, but not all, of the
remaining predoctoral training programs support advanced
graduate students who are conducting dissertation research
in a focused area relevant to the mission of the NIMH. Post-
doctoral institutional training programs aid the training of
individuals with the PhD, MD, or MD/PhD degree. In FY 2007,
NIMH awarded a total of 159 institutional training grants
(T32 and T34) and supported a total of 827 full-time training
positions (FTTPs) on these grants at a total cost of $36 million.
Of these FTTPs, 11.5% (95) were undergraduate, 43.8% (362)
were predoctoral, 0.7% (6) were short-term summer positions
typically for medical students, and 44.0% (364) were post-
doctoral positions. It is also important to remember that many
predoctoral and postdoctoral trainees are supported on RO1
grants and not by formal training mechanisms. Indeed, NIH
estimates that 80% of postdoctoral scholars are supported via
RO1, rather than T32 or F32, funding. Unfortunately, neither
NIH nor NIMH has outcome data or training data for those

trainees supported via RO1 funding.

1. Outcome Data: University-Based T32s and
Individual Fellowships

Early in 2008, the NIMH obtained outcome data for
individuals supported on individual fellowships and on
institutional training grants. T32 pre- and postdoctoral trainees
and F31 and F32 fellows supported in FY 1999 and F30 fellows
supported in FY 1997 and FY 1998 were sampled. F30 fellows
were sampled from an earlier fiscal year than F31 fellows to
take into consideration the required medical education com-
ponent of their MD/PhD degree. The following outcomes were

15


http://report.nih.gov/award_mapping.aspx
http://grants.nih.gov/training/joint_predoc/jointpredoc.htm
http://grants.nih.gov/training/joint_predoc/jointpredoc.htm

tHe FUTURE

Figure 5. NRSA Outcomes: Subsequent NIH Awards'
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' Training Year: FY 1999 for 487 T32 predoctoral trainees, 430 T32 postdoctoral trainees, 190 F31 fellows, and 100 F32 fellows; FY 1997 and FY 1998 for 55 F30

fellows.

Data Source: NIH IMPAC Il database, January 2008; analysis by NIMH OSPPC.

quantified: 1) the percentage of supported individuals who a)
ever applied for or b) ever received individual funding from
the NIH (Figure 5) subsequent to their training support; and
2) the percentage of supported individuals who subsequently
a) ever applied for or b) ever received individual funding from
the NIMH (Figure 6) subsequent to their training support. In
all cases, the period assessed was from the specified year of
training until January 2008.* The data show that 40-50% of
predoctoral students supported applied for subsequent fund-
ing from the NIH; predoctoral students supported by an F31
were somewhat more likely to apply for individual funding
than were those supported on a T32 (see Figure 5). This differ-
ence persisted when the percentages of predoctoral students
receiving subsequent funding from the NIH were compared:
320 of F31 fellows vs. 24% of predoctoral T32 trainees. NIH
outcome data for postdoctoral scholars supported on F32s
and T32s were very similar with just above 50% of the sup-
ported scholars applying for subsequent NIH support and
about 37% of the supported scholars receiving subsequent
funding. Similar trends were observed when NIMH-specific
outcomes were examined (see Figure 6). It thus appears that
individuals who are more advanced in their research training

* Unless otherwise noted, the NIH outcome data include applications and
awards from all Institutes including the NIMH.
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are more likely to compete for and receive subsequent sup-
port. At least at the predoctoral level, fellowship recipients
appear more likely to receive subsequent awards than train-
ees on institutional training grants (see Pion, 2001). This last
observation was confirmed in an independent sample of NIMH

trainees who were supported during an earlier fiscal year.

2. Diversity-Focused NRSA Programs

Among the institutional and individual NRSA programs are
NRSA programs targeted to enhance the diversity of the
research workforce. These programs include the NIMH Ca-
reer Opportunities in Research (COR) Honors Undergraduate
Research Training Program (T34), the Institutional Research
Training Programs: Increasing Diversity (T32), and the Indi-
vidual Predoctoral Fellowships (F31) to Promote Diversity in
Health-Related Research. All of these programs are intended
to promote diversity in NIMH-related research by supporting
research training at the undergraduate (T34), predoctoral
(T32 and F31), and postdoctoral (T32) levels. The longstand-
ing NIMH T34 and diversity-focused T32 initiatives were ini-
tiated in 1979; the NIH initiated the diversity F31 program
in 1995.
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Figure 6. NRSA Outcomes: Subsequent NIMH Awards'
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' Training Year: FY 1999 for 487 T32 predoctoral trainees, 430 T32 postdoctoral trainees, 190 F31 fellows, and 100 F32 fellows; FY 1997 and FY 1998 for 55 F30

fellows.

Data Source: NIH IMPAC Il database, January 2008; analysis by NIMH OSPPC.

a. COR Program (T34)

The NIMH COR program supports research training for un-
dergraduate students from diverse backgrounds in biomedical,
behavioral and clinical research areas relevant to the NIMH
mission. Specific program objectives include: 1) a program of
didactics and mentored research experiences for trainees dur-
ing their junior and senior years of undergraduate education;
and 2) enhanced undergraduate research training curricula
relevant to the NIMH mission. Trainees receive mentoring
at their home institution and also at the annual NIMH COR
meeting. Allowable costs for T34 programs include standard
NRSA categories of trainee stipends, tuition and fees, and
trainee-related expenses, as well as trainee travel. In FY 2007,
the NIMH spent $2.7 million to support 95 undergraduate
trainees in 34 T34 programs.

Outcomes. Early in 2008, the NIMH examined outcomes
for T34 trainees who were supported during FY 1996 and
FY 1997. This cohort graduated from college in 1996-1998
and thus could reasonably be expected to have completed
graduate school and begun postdoctoral training by 2008,
ten or more years after their college graduation. In assessing
outcomes, the NIMH asked what proportion of these trainees
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ever applied for or received any individual funding from the NIH
or the NIMH. It was expected that this cohort of T34 train-
ees may have applied for and received an individual train-
ing mechanism (e.g., F31, R36 or F32), a mentored career
development award (e.g., KO1) or perhaps a research grant
between FY 1996 and FY 2008. The data (Figure 7) show that
less than 5% of the T34 trainees supported during FY 1996
and FY 1997 had ever applied for or received any subsequent
NIH award from the time they were supported until January
2008. A smaller percentage of those supported had ever ap-
plied for or received any subsequent NIMH award.

b. Diversity-Focused Institutional Training (T32) Program

The diversity-focused T32 program offers an additional ve-
hicle (in addition to NIMH-supported, university-based 732
programs) to support research training of individuals from di-
verse groups at the pre- and postdoctoral levels. The NIMH
currently supports both national and regional diversity-
focused T32 programs. The national programs support pre-
and postdoctoral trainees who are enrolled at and receive
mentored research training at academic institutions
throughout the U.S. These individuals apply to the national

organization (American Psychological Association, American
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Figure 7. T34 Trainee Outcomes: Subsequent NIH and NIMH

Awards'
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Data Source: NIH IMPAC Il database, January 2008; analysis by NIMH OSPPC.

Sociological Association, Council on Social Work Education,
or American Psychiatric Association) for support. The national
organization selects and appoints the trainees to their diversity-
focused T32 program. The appointed trainees obtain mentored
training at their home institution. The regional T32 programs
are networks of at least three academic institutions that work
together to provide research training experiences for trainees
who are enrolled at one of the participating institutions. Many
of these programs provide networking and mentoring opportu-
nities beyond the trainees' home institutions.

In FY 2007, NIMH supported six diversity-focused T32 programs
with a total budget of $2.54 million and 78 full-time training
positions. Of that total, $1.7 million supported national pro-
grams and $840,522 supported regional programs. Two other
Institutes, NINDS and NIDA, provided some co-funding for this
programmatic effort. In addition to the usual NRSA-allowable
costs (stipends, tuition, fees and health insurance, trainee
travel, and trainee-related expenses), the diversity-focused
T32 program allows applicants to request additional funds in
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the trainee-related expense category up to 30% of the total
direct costs in any year. These additional funds may support
partial administrative assistance for program management
and other costs necessary for implementation of the program
(e.g., travel for advisory committee members and additional
travel for trainees to attend specialized workshops). Because
of these additional allowable expenses, diversity-focused
T32 programs are more expensive on a per trainee basis than
university-based T32 programs.

Outcomes. Early in 2008, the NIMH examined outcomes for
three groups of predoctoral trainees who were supported dur-
ing FY 1999: 1) those supported on diversity-focused T32s
who are, by definition, all underrepresented minorities®; 2)
underrepresented minorities supported on university-based
T32s; and 3) all university-based T32 predoctoral trainees.
Data were limited to predoctoral trainees because the number
of postdoctoral trainees supported in FY 1999 on diversity-
focused T32 programs was very small. The predoctoral cohort

5 In FY 1999, only underrepresented minorities were eligible to apply to these
T32 programs.
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Figure 8. Predoctoral T32 Trainee Outcomes'
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' Data Source: NIH IMPAC Il database, January 2008; analysis by NIMH OSPPC.

could reasonably be expected to have completed graduate
school and perhaps postdoctoral training by 2008. Again, the
outcomes assessed were the proportion of trainees who ever
applied for or received any individual funding from the NIH
or the NIMH.® Given the amount of time elapsed since their
support as trainees, it was expected that T32 trainees may
have applied for and received an individual training award
(e.g., F31, R36 or F32), a mentored career development award,
or perhaps a research grant. The data (Figure 8) show that
24-29% of all university-based T32 predoctoral trainees and
diversity-focused T32 predoctoral trainees supported dur-
ing FY 1999 applied for an NIH award subsequent to their
T32 support, while 13-15% of trainees supported during FY
1999 received any subsequent NIH award. Similar to the over-
all trends for individuals supported on T32s and Fs described
in Section Il.C.1, a smaller percentage of underrepresented
minorities supported on either a university-based T32 or a

diversity-focused T32 program ever applied for or received

® Note that, in this case, applications to or funding from the NIMH is not in-
cluded in the NIH outcome measure.

any subsequent NIMH award (applied for, 10-12% compared
to 18% of all university-based T32 predoctoral trainees; re-
ceived, 5-7% compared to 10% of all university-based T32
predoctoral trainees). Surprising to the Workgroup was that
the additional training and mentoring opportunities provided
by the diversity-focused T32 programs did not provide any de-
tectable added value with respect to this measured outcome.

c. Predoctoral Fellowship Program to Promote Diversity
(F31)

The NIMH supports the NIH-wide, individual predoctoral fel-
lowship program (F31) to promote diversity in health-related
research. Eligibility is limited to individuals from diverse
groups. In FY 2007, 17 predoctoral fellows were supported at
a total cost of $525,000. As was noted in the 2001 NAMHC
report on racial/ethnic diversity in mental health research
careers, itis not clear if the relatively small number of awards
made in response to this funding opportunity announcement
is due to applicants applying to the F31 program that does
not limit eligibility to individuals from diverse groups (PA-
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Figure 9. FY 2007 Mentored K (mK) Awards’
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07-002), applicants not knowing about the F31 program to
promote diversity, or applicants not wishing to be identified as
receiving an award limited to individuals from diverse groups.

In FY 2007, the NIMH supported a total of 336 mentored K
and 9 K99 awards. Figure 9 illustrates the mentored K awards
by individual program. Most mentored K awardees are sup-
ported either by KO1 or K23 awards. The largest percentage
of new mentored K awards in FY 2007 was for K23 awards
for mentored research training in patient-oriented research.
If we examine mentored K investigators by terminal degree
(Figure 10) four observations may be made: 1) the vast majori-
ty of KO1 awards are made to PhD investigators; 2) KO8 awards
are relatively evenly divided among PhD (clinically trained),
MD, and MD/PhD investigators; 3) K23 awards are relative-
ly evenly divided between PhD (clinically trained) and MD
investigators; and 4) MD/PhD investigators are most
frequently awarded KO8 awards.

7 Refer to Appendix 4 for brief descriptions of the various mentored career
development award programs the NIMH supports.

In January 2008, outcomes for mentored K awardees support-
ed in FY 1999 were examined. The outcomes assessed were the
proportion of these individuals who ever (between FY 1999
and January 2008) applied for or received a subsequent award
from the NIH or the NIMH (see Figure 11). Because the K23
program was relatively new in FY 1999, most of the individuals
had KO1 and KO8 awards. More than 80% of the awardees
ever applied for a subsequent NIH award and about 70% of
the awardees received a subsequent NIH award. The percent-
ages are lower for subsequent NIMH awards, especially for KO1
awardees, ranging from 60% to 100% of awardees applying
for subsequent NIMH awards and from 40 to 60% of awardees
receiving subsequent NIMH awards. These outcomes support
the inference drawn from the outcomes of predoctoral and
postdoctoral NRSA trainees, viz. individuals more advanced
in their research training are more likely to compete for and
receive subsequent NIH awards.

The NIMH supports three other programs that contribute to
its research training mission.

8 Refer to Appendix 4 for brief descriptions of the training-related programs
that the NIMH supports.
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Figure 10. Total Mentored K Awards by Pl Terminal Degree in FY 2007
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The NIMH Research Education Program (R25) provides the
opportunity for creative educational
individuals from the graduate to investigator career
level. In FY 2007, the NIMH supported 46 research education
programs totaling $8.28 million. Figure 12 helps describe

these programs. Because of fiscal constraints, support for new

opportunities for

Figure 11. Outcome Data for Mentored K Awardees’
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generally designed to prepare psychiatry residents for future
careers as physician-scientists. One example is the “Research
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