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Abstract

IMPORTANCE Since 1964, the National Institutes of Health (NIH) has funded the Medical Scientist
Training Program (MSTP) MD-PhD program at medical schools across the US to support training
physician-scientists. Recent studies have suggested that MSTPs have consistently matriculated more
students from racial and ethnic backgrounds historically underrepresented in science than MD-PhD
programs without NIH funding; however, the underlying basis for the increased diversity seen in
NIH-funded MSTPs is poorly understood.

OBJECTIVE To investigate how administrators and faculty perceive the impact of MSTP status on
MD-PhD program matriculant racial and ethnic diversity.

DESIGN, SETTING, AND PARTICIPANTS This qualitative study used a positive deviance approach
to identify 9 high-performing and 3 low-performing MSTPs based on the percentage of students
underrepresented in science who matriculated into the program between 2014 and 2018. This study,
a subanalysis of a larger study to understand recruitment of students underrepresented in science
at MSTPs, focused on in-depth qualitative interviews, conducted from October 26, 2020, to August
31, 2022, of 69 members of MSTP leadership, including program directors, associate and assistant
program directors, and program administrators.

MAIN OUTCOMES AND MEASURES The association of NIH funding with institutional priorities,
programs, and practices related to MD-PhD program matriculant racial and ethnic diversity.

RESULTS The study included 69 participants (mean [SD] age, 53 [10] years; 38 women [55%]; 13
African American or Black participants [19%], 6 Asian participants [9%], 12 Hispanic participants
[17%], and 36 non-Hispanic White participants [52%]). A total of 51 participants (74%) were in
administrative roles, and 18 (26%) were faculty involved in recruitment. Five themes emerged from
the data: (1) by tying MSTP funding to diversity efforts, the NIH created a sense of urgency among
MSTP leadership to bolster matriculant diversity; (2) MD-PhD program leadership leveraged the
changes to MSTP grant review to secure new institutional investments to promote recruitment of
students underrepresented in science; (3) MSTPs increasingly adopted holistic review to evaluate
applicants to meet NIH funding requirements; (4) MSTP leadership began to systematically assess
the effectiveness of their diversity initiatives and proactively identify opportunities to enhance
matriculant diversity; and (5) although all MSTPs were required to respond to NIH criteria, changes
made by low-performing programs generally lacked the robustness demonstrated by high-
performing programs.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE This study suggests that NIH funding requirements may be a
powerful incentive to promote diversity and positively affect representation of students
underrepresented in science in the biomedical scientific workforce.

JAMA Network Open. 2023;6(5):e2310795. doi:10.1001/jamanetworkopen.2023.10795

Introduction

Physician-scientists with an MD-PhD degree serve a vital role in advancing knowledge in the
biomedical workforce. Although they comprise only 4% of medical school graduates, these
physician-scientists receive nearly 50% of National Institutes of Health (NIH) research funding grants
awarded to physicians.1 However, the emerging MD-PhD workforce faces many challenges, and the
NIH and the US Congress have cited the lack of racial and ethnic diversity in the biomedical workforce
as a key concern.1,2

The benefits of diversity within research teams are well documented and include a greater
ability to solve complex problems,3 generate higher-quality research,4,5 and increase participation in
clinical trials by underrepresented populations.6 Despite these benefits, in 2020, only 2% of NIH
Research Project Grants (R01 grants) were awarded to Black scientists, and only 5% were awarded to
Latinx scientists.3

Since 1964, the NIH has funded the Medical Scientist Training Program (MSTP) at medical
schools across the US to support the training of physician-scientists obtaining an MD-PhD.7 Prior
studies have reported that MD-PhD programs with MSTP status have consistently matriculated a
higher percentage of students historically underrepresented in science (URiS) by race and
ethnicity8-10 than MD-PhD programs without MSTP status. Notably, URiS students are nearly 4 times
more likely to matriculate at longstanding MSTPs than non-MSTPs.8 Nevertheless, the mechanism
for this higher level of diversity is poorly understood.

To address this knowledge gap, we conducted in-depth interviews with MSTP leadership
among a diverse cohort of MD-PhD programs nationally to better understand URiS student
recruitment practices and how MSTP status was associated with matriculant diversity with regard to
race and ethnicity.

Methods

Study Design and Sample
This analysis is a component of a larger parent study that primarily sought to understand URiS
student recruitment practices at MD-PhD programs nationally. The parent study used a positive
deviance approach, comparing programs with differing levels of URiS student matriculation to
generate hypotheses about factors that distinguished them.11,12 In deviant case sampling,12 the aim is
to focus on examples “rich in information” that are unique in some way, which allows us to learn
lessons that can be applied to other settings. We selected programs based on the percentage of URiS
students13 who matriculated into the program between 2014 and 2018, using data from the
Association of American Medical Colleges (Box 1).9 Because we were interested in the association of
MSTP funding with matriculant diversity, we excluded non-MSTPs from the parent study. High-
performing programs were defined as those in the top quartile by mean percentage of URiS student
matriculants (12 sites, �18%), while low-performing programs were drawn from the bottom quartile
(12 sites, �11%) (Table 1). We enrolled programs until theoretical saturation was achieved (no new
concepts emerged with successive interviews).14 As is common in positive deviance studies,15-19

saturation required more interviews with participants from high-performing programs than
low-performing programs because participants from high-performing programs had deeper
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experience with the phenomenon of interest. Participants provided verbal informed consent to
participate, and the study was approved by an institutional review board at Yale University. This
qualitative study followed the Standards for Reporting Qualitative Research (SRQR) reporting
guideline.20

Recruitment
Directors of MD-PhD programs at selected institutions were contacted by the principal investigator
(D.B.) via email to participate in the parent study. Of the 13 institutions that we invited to participate,
12 responded (1 institution did not reply); 9 institutions were high performing, and 3 were low
performing. After providing informed consent, program directors worked with the study team to
provide an initial set of potential key informants in administrative, faculty, and student roles. Key
informants included program directors, chief diversity officers, deans of diversity, deans of
admissions, deans of students, MD-PhD faculty involved in recruitment, faculty of racial and ethnic
minority groups, and URiS MD-PhD students. Once connected with key informants, we further
recruited participants via “snowball” sampling21,22 within the program to identify others with
knowledge of efforts to increase matriculant diversity. In the parent study, we interviewed 162

Box 1. Positive Deviance Study Design

Aim 1: quantitative study to identify
positive deviants

American Medical College Application Service data
provided by the Association of American Medical
Colleges for academic years 2014-2018

Mean percentage of URiS matriculants per class

Stratification into quartiles; top quartile (n = 12)
identified as high-performing programs and bottom
quartile (n = 12) as low-performing programs

Final sample size: 9 high-performing programs and
3 low-performing programs

Aim 2: qualitative data collection and analysis
to generate hypotheses

In-depth interviews with 162 participants at
identified high- and low-performing programs

Overall thematic analysis to identify URiS student
recruitment best practices and generate
hypotheses; this includes a subanalysis of
the whole data set, using 69 program
leaders to understand the effect of NIH
requirements for funding as associated with
diversity

Aim 3: quantitative study to test hypotheses
through survey instrument

Qualtrics survey with items generated from
in-depth interviews

Targeted 162 respondents

Test the extent to which recruitment strategies
identified are implemented

Abbreviations: NIH, National Institutes of Health; URiS, underrepresented in science.

Table 1. MD-PhD Program Characteristics and Interview Distribution

Site category and geographic location No. of interviews (N = 69)
High-performing program (mean % URiS students, ≥18)

South 11

Northeast 4

Midwest 6

South 4

Northeast 9

South 8

West 7

Midwest 5

Northeast 7

Low-performing program (mean % URiS students, ≤11)

South 2

West 2

Northeast 4
Abbreviation: URiS, underrepresented in science.
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individuals with diverse roles. For the present study, we focused on a subset of 69 interviews with
administrators and faculty involved in recruitment because they were most likely to be
knowledgeable of efforts to increase URiS student recruitment.

Data Collection
From October 26, 2020, to August 31, 2022, we conducted in-depth individual interviews with MSTP
leadership via Zoom. Our multidisciplinary team had expertise in public health, emergency medicine,
psychology, and journalism; all had experience conducting in-depth interviews. Interviews typically
lasted 1 hour, followed a structured interview guide (eTable 1 in Supplement 1), and were audiotaped
and professionally transcribed. During data collection, participants provided their race and ethnicity,
self-identifying with their preferred racial and ethnic categories, because we were interested in
documenting the experiences of URiS participants in the parent study.

Statistical Analysis
We analyzed interview data using the constant comparison method,21,23 coding iteratively with data
collection.12 First, we developed a “start list”21 of codes based on extant literature. A team of 11
analysts (A.A., V.A., A.D.A., M.B., M.G., D.K., C.O., A.R., H.S., A.S., and D.B.), working in alternating
teams of 2, coded transcripts independently and met frequently to discuss new ideas, refine the code
structure, and reach consensus on divergent views. We refined the code structure until no new
concepts emerged, finalizing after 15 rounds of revision (eTable 2 in Supplement 1).24 We used Atlas.ti
Scientific Software, version 9.1 (Atlas.ti). We used standard techniques to ensure that data collection
and analysis were systematic and verifiable, including discussion guides for all interviews,
audiotaping and independent transcription, standardized coding and analytic procedures, multiple
diverse coders, and an audit trail to document analytic decisions.25

Results

The study included 69 participants (mean [SD] age, 53 [10] years; 38 women [55%]; 13 African
American or Black participants [19%], 6 Asian participants [9%], 12 Hispanic participants [17%], and
36 non-Hispanic White participants [52%]). Participants represented individuals most involved in
implementing changes to URiS student recruitment practices at their respective MSTPs. Informants
consisted of administrators (primary roles as program directors, diversity officers, deans,
coordinators, and other program staff) and faculty involved in recruitment. A total of 51 participants
(74%) were administrators, and 18 participants (26%) were faculty involved in recruitment (Table 2).

During analysis, NIH funding requirements arose as a factor associated with URiS student
recruitment activity. Respondents reflected on how changes in the way the NIH evaluated program
diversity during grant reviews were associated with programmatic decisions and priorities (in 2002,
in addition to preexisting criteria, the NIH revised the funding opportunity review criteria for MD-PhD
programs applying for MSTP funding to include an evaluation of the program’s success in recruiting
and retaining URiS students as part of the grant application and priority scoring).10,26,27 Five major
themes (Box 2) emerged from participant experiences: (1) by tying MSTP funding to diversity, the
NIH created a sense of urgency among MSTP leadership to bolster matriculant diversity; (2) MD-PhD
program leadership leveraged the changes to MSTP grant review to secure new institutional
investments to promote URiS student recruitment; (3) MSTPs increasingly adopted holistic review to
evaluate applicants to meet NIH funding requirements; (4) MSTP leadership began to systematically
assess the effectiveness of their diversity initiatives and proactively identify opportunities to
enhance matriculant diversity; and (5) although all MSTPs were required to respond to NIH criteria,
changes made by low-performing programs generally lacked the robustness demonstrated by high-
performing programs.
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First Theme
By tying MSTP funding to diversity efforts, the NIH created a sense of urgency among MSTP
leadership to bolster matriculant diversity. Members of MSTP leadership reported that the NIH’s
linking of MSTP funding to diversity efforts created an immediate impetus to prioritize the
recruitment of URiS students.

We have to provide a diversity report of recruitment with our application…it was not a very good
report for the previous 5 years…a couple of years there were no students that fit the diversity cat-
egory. The grant went in…about a month later, we got this letter that said, “We’re disallowing the
award because we think your diversity record and your plans for diversity are inadequate for our
funding.” So therein began a number of changes in the program (site 1, participant 6).

Shifts in NIH funding evaluation criteria realigned program priorities to focus on increasing diversity.
As 1 assistant program director stated,

NIH is asking lots of tough questions about diversity. When we go to renew our training grant,
they’re asking for all these numbers and asking us what do we do to try to increase diversity in
our program (site 10, participant 1).

New diversity funding criteria forced MD-PhD program leadership to thoroughly reflect on and
document their prior work to support diversity, which created a mechanism of accountability that did
not previously exist. One MSTP administrator noted,

I had to write this report to NIH about what we had done with minority students…. That was
probably the most important thing because I realized that we had not done as much as I thought
we should have done… (site 7, participant 1).

Table 2. Participant Characteristics

Characteristic Participants, No. (%) (N = 69)

Male 31 (45)

Female 38 (55)

Nonbinary or other 0

Race and ethnicity

African American or Black alone 13 (19)

Asian alone 6 (9)

Hispanic 12 (17)

Native American or Alaska Native alone 1 (1)

Native Hawaiian and other Pacific Islander alone 0

White alone, non-Hispanic 36 (52)

≥2 Races 1 (1)

Role

Administrators

Program director 11 (16)

Associate, assistant, or deputy program director;
co-program director

14 (20)

Program coordinators, managers, evaluators, other
administrative directors

12 (17)

Dean (eg, admissions, student affairs, and faculty) 8 (12)

Diversity officers (eg, chief diversity officers, DEI deans,
and office of multicultural affairs)

6 (9)

Faculty involved in recruitment 18 (26)
Abbreviation: DEI, diversity, equity, and inclusion.
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Box 2. Themes with Illustrative Quotations

Theme: tying MSTP funding to diversity efforts created sense of urgency
among MSTP leadership to bolster matriculant diversity
Illustrative quotations

We were actually docked a lot of spots because they [NIH] didn’t feel that we
had done a good enough job in recruiting underrepresented minorities into the
MD-PhD program. That was a very specific criticism of our application, and we
had to make sure we had some way to address that…. So that was largely the
impetus to try something…. When I took it over, I think I had to be a lot more
proactive in trying to make it work (site 10, participant 3).

Before I started working here NIH came at [the program] and said, “You have to
do better with your URM recruitment in the context of the MD-PhD program.”
I think at that point is when recruitment in that particular area really started
being taken care of and more attention paid and intensified (site 11,
participant 8).

Theme: program leadership leveraged changes to MSTP review to secure
new investments to promote URiS recruitment
Illustrative quotations

The dean was there in the room when we were being site-visited by NIH…. And
so that was part of the reason that I could then kind of go to the dean, and say,
“Look. It’s really important for you to give money and support these things like
the undergraduate research program because NIH is paying attention, and they
don’t think [the program] is doing a good job…. So, in a way, the emphasis at
NIH was very helpful” (site 1, participant 1).

One of our MSTP NIH reviews wanted us to be more innovative in terms of
bringing more underrepresented [students] in. So we were able to show them
that and get their commitment to support the program…. We had to recently
re-request funding where we showed them our data that it’s been a very
successful program…. So I think some of the impetus was probably poked by the
comments from the NIH grant (site 10, participant 3).

We got a summary statement back on our [year] renewal, that said, “It’s
wonderful that the institution is doing these things to promote diversity and
equity in admissions. But what is the MD-PhD program doing?” In response…we
turned around and saw that our [dean] was going to historically Black colleges
on a regular basis. He was in charge of an outreach program to [a Hispanic-
serving institution]. We made him an associate director of our program as well
and included him in all of the decision-making regarding the program, including
him in all of the administrative meetings, the interviews, everything, so that the
outreach he was doing on the part of the graduate school also became outreach
on behalf of the program (site 12, participant 4).

Theme: increased adoption of holistic review to evaluate applicants
Illustrative quotations

How do you evaluate a student that…may have come a long distance—may have
been the first person in the family to go to college, let alone…medical school….
And how do you balance that in the admissions process?…I think it’s getting
better. I think everywhere we’re going to much more holistic admissions—
getting away from using standardized tests as a measurement…. Looking at the
distance traveled, is this somebody that really is interested in coming here and
moving the needle and commit to the career?…I do think that the admissions
process has gotten more holistic and probably more about the entire arc of the
applicant, which has helped (site 8, participant 7).

When I took over the program, we had about 10% underrepresented students
in the program, just like every other MSTP. And the first couple of years I was

director, I focused on MCAT [scores] and GPA, and we weren’t particularly
[successful] in changing the numbers. And I realized that if we don’t consider
other factors and do more holistic review of the applicants than just the
numbers, we’re never going to change the needle (site 9, participant 1).

The other thing that we’ve done is in recognition of the fact that there is
historical racism in the American educational system that starts in
kindergarten and is very hard to undo by the time you’re in college…we don’t
really put as much weight on the MCAT [scores] as we used to. We used to have
admissions committee meetings where someone would say, “I really like this
student, but.” And the but was always a mention of a red flag somewhere in the
scores on the MCAT. And now we don’t discuss the MCAT [scores] after we meet
the students in person. If we bring them in for in-person interviews, it’s
understood that all of those numeric scores, your past, you’ve moved beyond
those now, and now we’re looking for other qualities in the applicants that would
make them good members of our MD-PhD community…. We are trying to make
sure that we don’t sort of miss those diamonds in the rough (site 11,
participant 17).

Theme: systematic assessment of effectiveness of diversity initiatives
and proactive identification of opportunities to enhance diversity
Illustrative quotations

The number of underrepresented minority medical students has gone through
the roof. When I became the director, it was about a third women and two-thirds
men. Now it’s just about 50-50. I doubled the number of underrepresented
minority students during my time from about 10 to 20-something percent. And
we were patted on the back, lauded by the NIH for having such a high
percentage of underrepresented minority students for such a selective
program…. Traditionally it’s been much easier for us to recruit Latino, Latinx
underrepresented minority students, [but not] African American students….
But we’ve been chipping away at that and doing better with it (site 8
participant 1).

Theme: changes made by low-performing programs generally lacked
robustness of high-performing programs
Illustrative quotations

We know we are receptive to some of the things that NIH needs. Of course,
we’re not just doing it for that, but we have to be aware of that because then
otherwise we would lose our own funding. So it’s a balance of who we want to
attract and have in our program and mentor them, plus who do we need to
answer to make sure that our program is considered top notch and sustained
long term (site 4, participant 2).

I think our success in recruiting individuals from diverse and marginalized groups
has not been as good as I have hoped. We’re sort of holding our own. But we’re
not making huge strides in that…. I think we’ve got a long way to go. I think we’ve
got a lot more work (site 5, participant 4).

It is something at the forefront of our mind. I mean, we want to make sure that
we are meeting NIH benchmarks and our reporting is accurate…. It’s something
we’re aware of. If we have a year where we don’t have any underrepresented
minorities, it’s something that is obvious, something that we talk about, maybe
why they didn’t accept our offer, what we can do next year to successfully
recruit those applicants (site 6, participant 85).

Abbreviations: GPA, grade point average; MCAT, Medical College Admission Test; MSTP, Medical Scientist Training Program; NIH, National Institutes of Health; URiS, underrepresented in
science; URM, underrepresented in medicine.
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Some MD-PhD program leadership shared receiving negative feedback from the NIH regarding low
matriculant diversity on MSTP grant applications. In a few cases, MD-PhD programs were given
probationary standing because of a consistent lack of diversity.

Many of the questions that they [NIH reviewers] had were about our ability to recruit minority
students to our program, to retain them in training, and to have successful outcomes… We only
had probationary funding, and it was contingent upon our improving our record (site 1,
participant 1).

The risk of losing funding spurred institutional activity to enhance URiS student recruitment.
Respondents at programs placed on probation noted a change in their program’s willingness to
pursue diversity initiatives after their NIH funding was jeopardized. One program administrator
described being “threatened with having the program not funded anymore” as an event that
“crystallizes one’s thoughts and actions” (site 1, participant 6). For example, some institutions
describe implementing action plans to support increased enrollment of URiS candidates.

When I became director…I realized that NIH actually had put us on probation for our lackluster
performance with respect to minority students…when I took over, it was very traumatic… I laid
out an action plan for how we could overcome these problems (site 7, participant 1).

Second Theme
Leadership of MD-PhD programs leveraged the changes to MSTP grant review to secure new
institutional investments to promote URiS student recruitment. Pressure from the NIH to improve
program diversity promoted buy-in for recruitment strategies among administrators and yielded
financial investments in human capital and program activities to support diversity. One administrator
described the confluence of the program director’s goal of improving diversity with the provision of
resources to hire an individual to support those efforts.

When we had one of our reviews for our NIH grant there was a comment that we needed to
increase the diversity of the program. Then that was the goal of the directors as well. So,
between the NIH, “You need to up the game a little bit,” and the interest on the directors’ part,
it became a more formalized process when they hired the [URiS recruiter] (site 11, participant 11).

At the institution described, the administration allocated money for an individual to attend
conferences geared toward supporting URiS students, such as the Annual Biomedical Research
Conference for Minoritized Scientists (ABRCMS). In addition, this individual received financial
resources to start college tours, which included visiting smaller schools and historically Black colleges
and universities (HBCUs) to recruit students. At other institutions, administrators were able to lobby
for increased funds to establish institutional infrastructure that could help increase and develop the
URiS candidate pool, such as summer research programs.

Third Theme
Medical Scientist Training Programs increasingly adopted a holistic review to evaluate applicants to
meet NIH funding requirements. To increase the number of URiS students, programs altered their
approach and developed strategies to evaluate candidates holistically. With a holistic review of
candidates, programs evaluate applicants’ capabilities in a way that allows for a balanced
consideration of their experiences, academic performance, and characteristics that may contribute
positively to their success as students and physician-scientists.28

One of the official complaints of the NIH reviews of our program…was that we didn’t have a very
diverse student body. [Program director] came on board and really moved the admission
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process and considerations of the applications to a much more holistic review that included
URM [underrepresented minority] status, disadvantage status, and this distance traveled
criterion (site 1, participant 8).

Programs made efforts to create applicant review teams that were also more diverse and reflected
the makeup of candidates that they aimed to recruit. In addition, programs reported the
responsiveness to changes in the NIH’s definition of diversity27,29 and what populations are
considered URiS, resulting in expansion of the demographic characteristics that they target for
recruitment.

The NIH expanded the definition to include now a low socioeconomic status… One of the things
that I did…when I became program director is I changed the formula that we use for evaluating
applications (site 3, participant 2).

Fourth Theme
Medical Scientist Training Program leadership began to systematically assess the effectiveness of
their diversity initiatives and proactively identify opportunities to enhance matriculant diversity. As
they complied with NIH standards, many programs described initiating rigorous assessments of the
effectiveness of their recruitment strategies. As 1 program director identified, they noted disparities
in sex and among specific racial and ethnic URiS groups, some of which they had improved, and
others they knew had yet to be fully addressed.

We have this database so we can look and see how are we doing…we have a column to identify,
are we talking to underrepresented students in this group? What’s the percentage in this group?
Is the institution Hispanic-serving or Hispanic Association of Colleges and Universities or HBCU?
…We have those identifiers…track what are you doing…then you can find areas to grow…we do
that in a purposeful way (site 3, participant 14).

Furthermore, as NIH diversity reporting criteria have evolved,30 so have the ways in which
institutions track the makeup of their classes. For example, 1 assistant program director stated,

NIH requires a trainee diversity report with every annual progress report that we provide…those
numbers have to be tracked in order for the NIH partner support to be completed. The last 2
years have been really going back to rigorous data standards to be able to track those
demographic data. Because they weren’t rigorously tracked over time (site 1, participant 8).

Fifth Theme
Although all MSTPs were required to respond to NIH criteria, changes made by low-performing
programs generally lacked the robustness demonstrated by high-performing programs. Some
low-performing institutions differed from high-performing MSTPs in the intensity of their activity to
recruit URiS students. Administrators at low-performing institutions described being “receptive” to
NIH requirements and being “aware” otherwise they risk losing their funding (site 4, participant 2).

However, while the NIH standards promoted an understanding of a need to increase diversity
and encouraged recruitment activity, some administrators at these MD-PhD programs acknowledged
the lack of an institutional “why” (eg, purpose, commitment, mission) as a hindrance to progress.
Efforts at low-performing programs seemed to be more perfunctory without complete buy-in to
promote diversity.

Historically, we’ve gone to these recruitment fairs because we are supposed to, because as an
NIH-funded grant program, we’re supposed to. But it’s really kind of separating what we should
be doing vs why do we want to do this? I think that’s kind of been a challenge. All these policies
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were in place just because we had to have policies. But I think the institution and our program is
really realizing that you need to have the “why” within you, or else, it’s not going to work… I
think that’s been a challenge, getting the genuineness to move us forward (site 5, participant 1).

Although some low-performing programs struggled with establishing a strong commitment to
improving URiS student recruitment activities, this was not the case for all, with some noting it as
important regardless of NIH funding requirements. At these programs, administrators see URiS
student recruitment as “something [they] put a lot of effort into” and “don’t necessarily need a
financial incentive for” but acknowledged being “pragmatic… to keep NIH funding” (site 6,
participant 84).

Overall, while low-performing programs responded to NIH funding requirements, they were not
as proactive as high-performing institutions where administrators realized they had to “stay ahead
of the curve” (site 11, participant 17). These institutions were more likely to rely on fewer activities,
such as attendance at ABRCMS, and had only more recently started collaborations that would allow
them to recruit students through initiatives such as pipeline programs. This differed from high-
performing institutions that had more established initiatives, which potentially demonstrate
increased investment of human and financial resources.

We’re trying to start a pipeline program. We’re hoping over time, maybe we can open it up
broader than [our school] and attract students from other campuses (site 4, participant 3).

Finally, some low-performing programs differed from high-performing programs in their reliance on
traditional application metrics, such as standardized test scores, for admission as opposed to more
holistic reviews of candidates. Some described these metrics as a challenge to their
recruitment efforts.

Discussion

We found that changes to MSTP grant review linking funding to diversity compelled programs to
adopt efforts to increase matriculant diversity. Efforts included redefined programmatic priorities
geared toward improving diversity, the allocation of financial and human resources to bolster
matriculant diversity, the use of holistic review to enrich the applicant pool, and assessment to
determine effectiveness of recruitment strategies.

These findings are consistent with studies that demonstrate an association between medical
school accreditation standards and subsequent gains in matriculant diversity.31 Although MSTPs have
consistently achieved higher rates of racial and ethnic diversity compared with non-MSTPs,9,32 this
study is the first, to our knowledge, to describe the ways in which NIH funding requirements have
been associated with MD-PhD program efforts to improve diversity. This includes required detailed
documentation of diversity efforts and outcomes as part of MSTP grant funding review.33

The study findings have implications for national funding agencies and MD-PhD programs.
National Institutes of Health–funded MSTPs account for approximately 44% of all MD-PhD programs
in the US.34,35 Given the potential of MSTPs to successfully recruit URiS matriculants, expanding the
number of programs could present a significant opportunity to increase diversity among physician-
scientists. Furthermore, increasing the number of training slots at current MSTPs may be another
strategy to increase MD-PhD program diversity.

Behavioral and economic incentives to promote diversity within MSTPs created by NIH funding
criteria, if applied to other NIH grant types, could lead to increased diversity in the entire biomedical
scientific research enterprise. Medical schools receive nearly 67% of all NIH funding.36 Given this
substantial financial support, the NIH could extend its influence to promote diversity beyond MSTP
funding to all grant awards, creating a strong impetus for academic medical centers to broadly bolster
diversity.
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The NIH could link medical school diversity efforts to federal funding by several means. The
research environment is a key component of evaluation for most NIH grants. The NIH could require
grant applicants to report institutional measures of diversity, equity, and inclusion, such as faculty
compositional diversity, promotion and attrition rates by race and ethnicity, and pay equity, which
could be assessed as part of the research environment in grant priority scoring. Similarly, the NIH
could require grant applicants to describe efforts to assemble a team of investigators from diverse
backgrounds, especially given prior literature demonstrating that diverse teams may produce higher-
quality science.3-5 These efforts could be evaluated in the investigators section of NIH grant
priority scoring.

Although the NIH’s linking of diversity to MSTP funding may have a beneficial, forcing-function
influence on programs and may encourage diversity recruitment activities, study findings suggest
that this policy may not be sufficient to fully mitigate the disparities that we see in the biomedical
research workforce. Some programs may adhere to the criteria with perfunctory or “checking the
box” behavior that may not lead to sustainable parity in representation. The diversity policy alone
may also be insufficient to promote a sincere belief in the importance of diversity in science and may
result in programs meeting minimum standards only to maintain NIH funding. Beyond the findings
of this study, other considerations exist that may affect the impact of the NIH’s diversity policy. For
example, future studies should examine how judicial rulings related to affirmative action anticipated
at the Supreme Court may affect the NIH’s ability to promote diversity in the physician-scientist
workforce.

Limitations
This study has some limitations, and these data must be interpreted in the context of the study
design. First, our criteria for selecting MSTPs that are high and low performing, as determined by the
number of URiS matriculants, may be associated with other factors beyond the programs’ control,
such as size of the institution, geographic location, and perceived institutional reputation. Second,
our sample is limited to NIH-funded MSTP MD-PhD programs. Although NIH-funded MSTPs
comprise two-thirds of all MD-PhD students, our study does not explore how NIH funding
opportunity review criteria may have been indirectly associated with programs without NIH support.
Third, we acknowledge that there may be recall bias and social desirability that may have affected
participants’ responses.37 To mitigate these factors, we included interview probes designed to elicit
both positive and negative experiences from participants,38 provided assurances of confidentiality,
and interviewed a wide range of individuals from all levels of the institutions to ensure we had diverse
perspectives.

Conclusions

In our qualitative study of MSTPs, we found that the NIH’s linking of diversity efforts to MSTP funding
created a powerful impetus for program leadership to enhance the recruitment and retention of URiS
students. The NIH could consider linking diversity efforts to additional funding opportunities to
increase the diversity of the biomedical research enterprise.
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