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Introduction

The fields in which physician-scientists work have much to gain by including people with
different backgrounds and unique experiences in the search for new knowledge and solutions
for existing problems [1,2]. The next generation of physician-scientists will be from the millen-
nial and Gen Z generations, which are far more diverse than previous generations and have the
potential to diversify the workforce [3]. Yet, many systemic and cultural barriers exist to limit
the entry and advancement of physician-scientists from underrepresented backgrounds [4].
Thus, while addressing the shrinking physician-scientist workforce has been a major focus
of the last four decades [5], we argue that promoting diversity in the workforce and reducing
barriers for underrepresented groups should also be a priority. Here, we highlight many under-
represented groups that deserve attention and provide suggestions for how to support their
inclusion in the physician-scientist workforce.

Bringing Different Perspectives to the Physician-Scientist Workforce

Historically, a number of groups have been underrepresented in the physician-scientist
workforce, including those who identify as female, non-white, or LGBTQ+ and those from a
low socioeconomic status (SES) background. Of these groups, women have made the most
progress toward equal representation, but even they still have far to go. Since the early
1980s, the proportion of medical graduates that are women has nearly doubled to 48.4%
and their representation in the MD-only NIH-funded physician-scientist workforce has
increased from 17% in the mid-1990s to 29% in 2012 [4]. A greater disparity for women remains
for those with MD and PhD degrees where women made up 42% of MD/PhD program grad-
uates in 2011 and 22% of NIH grant holders with both degrees in 2012 [4]. This disparity is
exacerbated for women in leadership positions [6]. Efforts must continue to increase female
representation and retention in the physician-scientist pipeline.

Similarly, many non-white groups have been disproportionately underrepresented in the
physician-scientist workforce. Together, Hispanic, black, and Native American-identifying per-
sons make up about 30% of the US population [7] but comprised only about 10% of MD/PhD
program matriculants in 2018-2019 [8] and just over 5% of NIH-funded physician-scientist
investigators [4]. More focus should be placed toward increasing representation of physi-
cian-scientists from these groups.

Data are lacking for many other groups including LGBTQ+ and those from a low SES back-
ground that should also be represented in the physician-scientist workforce. American culture
has come a long way toward allowing people to more comfortably be open about their sexual
orientation and gender identity in medicine [9], but many in the LGBTQ+ community still feel
marginalized and alienated from medical professionals. Additionally, low SES is a barrier to
education at all levels, but there is a particular gap in medical schools. A 2008 analysis by
AAMC estimated that 75% of enteringmedical students have parents in the upper 40% of house-
hold income [10]. Additionally, those with lower SES are more likely to have lower MCAT
scores [11]. Because MD/PhD program matriculants typically have higher MCAT scores [8],
it is likely that this disparity is even more prominent in those pursuing this pathway.

Broadening the Impact of Physician-Scientists

Traditionally, physician-scientists have selected careers in academia where they chose more
cognitivemedical specialties and focused their research on the biological mechanisms of diseases
[12]. However, physician-scientists are needed both inside and out of academia, from basic to
clinical research, both biological and non-biological, and in all medical specialties. It is essential
that the next generation of physician-scientists is trained to take on these diverse roles.

Medical doctors both with and without a PhD contribute to the physician-scientist
workforce. The latter, while the larger of the two groups, has faced a larger decline [13]. This
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is also the group with more focus on clinical research than basic or
translational research [14]. While this decline could be attributed
to a shift toward a more team-based research structure where the
number of physician-scientists doing clinical research may be
more difficult to track [15], it nonetheless highlights the need
for more programs to support the training of physician-scientists
in clinical research, particularly in specialties such as surgery that
have traditionally been less “research-oriented.”

A notable subgroup of physician-scientists is those who do
research in non-traditional areas such as history, English, sociol-
ogy, anthropology, and public health. These physician-scientists
in the social sciences and humanities often dedicate a significant
portion of their time to research but are often excluded from dis-
cussions of the physician-scientist workforce [4,12]. While they
do not fit the traditional definition of a physician-scientist of
having a research focus in biological, chemical, or physical science,
physician-scientists in the social sciences and humanities are gain-
ing recognition for their ability to contribute to our understanding
of many other important facets of medicine [16]. As such, the
number of MD/PhD programs supporting training in these areas
has dramatically increased in the last decade, but they remain a
small portion of all MD/PhD programs [17]. More institutional
support for physician-scientist trainees in these areas is needed.

While a majority of physician-scientists follow career paths in
academia, they can also make important contributions in other
contexts including government/public policy, industry, global
health, and science communication. Training programs should
be preparing physician-scientist trainees for these other roles
during their clinical and research training.

Recommendations

It is imperative to diversify the physician-scientist workforce to
address the needs of a diverse population. There are a number
of ways to foster these changes. First and foremost, physician-
scientists must be recognized as a diverse population and this
diversity must be valued by all stakeholders. The expectations
and cultures of training programs, workplaces, professional organ-
izations, and funding agencies need to be more flexible to accom-
modate and support the retention of physician-scientists and
trainees with different needs. This may require changes to tenure
and promotion systems or creation or expansion of funding mech-
anisms that take into account the unique role of the physician-
scientist such as the KL2 Mentored Clinical Research Scholar
Awards offered through the NIHClinical and Translational Science
Awards Program. Diversification should be considered when
deciding to fund training programs as is done for the T32 Medical
Scientist Training Program Award offered by the National Institute
of General Medical Sciences and also be tracked as an outcome
measure of physician-scientist training programs [18]. Institutions
can contribute to these efforts by ensuring adequate family medical
leave for both trainees as early as medical school and established
physician-scientists, as well as addressing gender violence and
unconscious bias that can pose significant barriers and can create
unsafe work environments. Opportunities for training in non-
traditional research areas and settings should be supported by
training programs.

Furthermore, these different perspectives need to be better
represented, particularly in leadership positions, and be better com-
municated. A dedicated effort should be made to include qualified
underrepresented physician-scientists in speaker line-ups, awardee

lists, and other places of honor. Mentors with diverse life experien-
ces are needed to help trainees and early career physician-scientists
navigate the unique challenges they may face, including profes-
sional and personal ones. Such personal connections can have a
strong impact on a mentee’s career trajectory. Formal mentorship
programs like the American Physician Scientists Association
(APSA)UndergraduateMentorship Program that pairs undergrad-
uates with current medical students based on demographic, aca-
demic, geographic, and other characteristics can facilitate the
formation of such mentor–mentee relationships [19].

At the same time, there needs to remain a focus on uniting
the physician-scientist community to facilitate sharing of ideas
across disparate clinical and research areas. Conferences such as
the Association of American Physicians/American Society for
Clinical Investigation/APSA Joint Meeting and the Association
for Clinical and Translational Science (ACTS) Translational
Science Meeting are excellent venues for connecting physician-
scientists from different areas. Specific events focused on increas-
ing diversity in the workforce like the Physician Scientist Trainee
Diversity Summit being planned by APSA and the Burroughs
Wellcome fund can also serve this important function. The inter-
disciplinary spirit of these meetings needs to be instilled across the
whole physician-scientist community.

Conclusion

As physician-scientist trainees, we are acutely aware of the chal-
lenges the next generation of physician-scientists will face but
also what they can bring to the workforce. The next generation
of physician-scientists has the potential to dramatically diversify
the physician-scientist workforce. There is growing interest from
underrepresented groups and those with non-traditional career
aspirations that must be fostered for the workforce to thrive.
More support is needed for trainees and physician-scientists
who identify as female, black, Hispanic, and/or Native American.
Data are lacking for a number of other underrepresented groups
that should also receivemore support, including those who identify
as LGBTQ+, from low SES backgrounds, involved in non-
traditional research areas, and who pursue non-academic careers.
It is important that all stakeholders recognize the unique needs and
benefits of a diverse physician-scientist workforce and work to
reduce barriers to a physician-scientist career. Role models and
mentors can have a large impact on an individual’s career, and for-
mal programs like the APSA Undergraduate Mentorship Program
may help form these relationships. As the workforce increases in
diversity, we must also focus on fostering a community of physi-
cian-scientists that values these diverse perspectives.
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