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Abstract
Purpose – Recruiting medical students into women’s health and gender-based medical research is
important internationally. Medical student research training is critical for developing future women’s health
leaders who are adept at conducting high-impact research. This paper aims to describe a six-month medical
student research fellowship in women’s health in terms of fellowship recipients’ publications related to their
research project and future academic careers.
Design/methodology/approach – Targeted searches of fellowship recipients and their fellowship
mentors were conducted in PubMed and Scopus from 2001–2017. Prior student fellows were also e-mailed and
called to assess whether they held academic positions.
Findings – Since 2001, funds have been secured to support a total of 83 students (69 women, 14 men) in a
mentored research experience in women’s health and gender-based medicine. In total, 48 out of the 83 (57.8%)
medical student fellowship recipients published at least one peer-reviewed research paper or scientiﬁc review
related to their research project. Of the 50 prior recipients with a least ﬁve years of follow-up data (41 women,
9 men), 26 (52%) were in academic careers.
Research limitations/implications – Because this is an observational study and only medical students
interested in women’s health applied to be a student fellow, there is an inability to infer causality.
Practical implications – Following completion of the medical student research training fellowship in
women’s health, more than half of recipients published in peer-reviewed medical journals on their research
project.
Originality/value – This study explores the association of an innovative medical student experience in
women’s health research on subsequent fellowship-related publications and career outcomes, contributing to
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the body of knowledge on the inﬂuence of a mentored research leadership program for medical students on
academic professional development.
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Introduction
Women’s health research has signiﬁcantly advanced over the past few decades (Feuerstein
et al., 2018). In addition to the traditional female organ-based research, biological and social
differences between men and women have been found to inﬂuence a vast number of
diseases, and addressing these differences is critical for effective prevention, management,
and treatment interventions. Recruiting medical students into women’s health and genderbased medical research is important in order to continue to advance this research
internationally. Although women historically have been underrepresented in clinical
research, in the USA in 1993, the National Institutes of Health (NIH) Revitalization Act
mandated the inclusion of women in research studies. Recent efforts have further
underscored the importance of examining sex and gender differences in the full spectrum of
research (Pinn, 2003; Eshera et al., 2015; Liu and Mager, 2016). However, despite these
efforts, data analysis and the dissemination of ﬁndings rarely incorporate the role and
signiﬁcance of gender differences limiting translation of gender-based inferences into
practice (Beery and Zucker, 2011; Foulkes, 2011; Liu and Mager, 2016; Potluri et al., 2017).
Research training focused on women’s health is essential to foster analysis of sex and
gender differences as well as translation of ﬁndings into practice across the globe (Clayton,
2016).
In addition, training of medical and other students frequently fails to incorporate a focus
on gender-based differences. Modiﬁcation of training programs to incorporate this focus on
a national level is challenging. In the USA, research on gender differences was the focus of a
report by the National Academy of Sciences, National Academy of Engineering and the
Institute of Medicine. This report recommended that gender should be a fundamental
component examined when designing and analyzing research studies in all ﬁelds and
disciplines (Committee on Maximizing the Potential of Women in Academic Science and
Engineering, 2007). However, despite increases in the representation of women in clinical
research, the role of sex or gender is not typically analyzed and translated into clinical and
public health practice. Newer initiatives have sought to examine gaps in medical school
curriculum regarding gender-based competencies and objectives; they indicate a lack of
comprehensive coverage throughout curriculum in the United States (Miller et al., 2012;
Pﬂeiderer et al., 2012; Miller et al., 2013).
Engaging and mentoring medical students in education and research focused on genderbased differences can aid in transforming future generations of clinicians and researchers to
incorporate a gender-informed lens. FOCUS on Health and Leadership for Women is a deanfunded program at the Perelman School of Medicine at the University of Pennsylvania
designed to improve the advancement and leadership of women faculty and to promote
education and research in women’s health. One of the ﬂagship programs of FOCUS is the
FOCUS Medical Student Fellowship (MSF) in Women’s Health. The FOCUS MSF in
Women’s Health, which began in 2001, is a funded (a stipend is provided to all student
fellows, full-time, six-month opportunity that is supplemental to the medical school
curriculum. Selected students (both men and women) in their fourth year of medical school
or as part of a “year out” of medical school take time away from the traditional curriculum to
enhance their medical training by working intensively in a clinical, basic science, or

community-based setting while conducting an aspect of women’s health research under the
mentorship of a faculty mentor involved in the ﬁeld. Overall, the FOCUS MSF program is
designed to provide medical students with research, academic, and collaborative skills in the
setting of a close, one-to-one mentoring relationship with a faculty member where students
can see “close-up” the rewards and challenges of a research-oriented career. Research
mentors paired with students applying to the FOCUS MSF program are full-time Perelman
School of Medicine faculty who demonstrate commitment to their area of research expertise
and enthusiasm for mentoring.
The fellowship strives to:
 expose selected medical students to an intensive research experience in women’s
health and gender-based medicine – broadly deﬁned as either traditional women’s
health (e.g. areas in obstetrics and gynecology) or topics in any ﬁeld for which the
lens of sex and gender are driving the research question;
 encourage interest and investment in women’s health and gender-based research
early in training, thereby fostering potential career decisions that may build the
pipeline to produce the next generation of leaders and researchers in the ﬁeld; and
 target research toward the improvement of the health of women in vulnerable
populations.
Our objective was to examine certain academic outcomes of past recipients of the FOCUS
MSF in Women’s Health from April 2001 to March 2018: poster and podium research
presentations, manuscript publication including original research and scientiﬁc reviews,
and non-peer reviewed publications related to their research in the FOCUS MSF.
We also assessed whether the prior MSF recipients were currently holding academic
positions. We sought to describe the likelihood that recipients of the FOCUS MSF would
have one or more research publications related to their research project and be employed in
academic faculty positions.
Multiple sources of funding have supported the FOCUS MSF. Currently, consistent
funding has been provided through the Bertha Dagan Berman Award, an endowment fund
at the Perelman School of Medicine. Past funders have included the Edna G. Kynett
Memorial Foundation, Patricia Kind, the Mary Siddons Measey Foundation, the RGK
Foundation and Johnson and Johnson. This extramural funding pays for a stipend of $7,500
for each MSF recipient for their six-month experience and the 5% full-time equivalent
faculty director cost associated with running the program.
Methods
Description of the medical student research fellowship in women’s health leadership
The FOCUS MSF in Women’s Health provides students with far more than a research
stipend and short-term opportunity; it offers a highly supervised, in-depth research
experience with a skilled Perelman School of Medicine, University of Pennsylvania
researcher, broad exposure to the Perelman School of Medicine research community, and a
window into a career in academic medicine. A tenet of the FOCUS MSF is that the medical
students design and carry out their own projects. The students often obtain institutional
review board approval on their own, collect their own data and work on their own analyses.
Thus, a key beneﬁt of the FOCUS MSF is that the student researchers are involved in each
stage of the research process and are supervised by experienced mentors. The students are
also mentored by the FOCUS Director of Research Programs and have access to the skillset
of other FOCUS leadership, including the Executive Director, Director of Professional
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Development, Managing Director of Research Programs, and Director of Operations. The
dedicated research time and mentoring relationships are major draws of the fellowship.
Students are encouraged to maintain these relationships throughout medical school and
beyond.
The key personnel in the FOCUS MSF include 5% full-time equivalent effort for a
Faculty Director of Research Programs who provides the faculty oversight. The duties of the
Faculty Director include generating applications for the program; vetting the proposed
faculty mentors; ensuring the projects adhere to regulatory requirements; interviewing each
applicant; monitoring project progress; overseeing and facilitating four research meetings
over the six month research period with the medical students and faculty mentors;
reviewing the midpoint and ﬁnal reports required to complete the fellowship; providing
scientiﬁc direction as student issues arise; offering career advice as students are
interviewing and ranking their residency options; and, speaking at various venues across
the Perelman School of Medicine to promote the fellowship. In addition, a small percentage
of time is spent by an administrator for program coordination.
Students are selected through a written competitive application process, a Perelman
School of Medicine transcript, and an in-person interview. Fellowship and mentorship
opportunities are open to both men and women as evidence suggests that the inclusion of
both genders in teaching and research may be most effective in promoting a gender
perspective in medicine (Risberg et al., 2003). Applications are judged on the following
criteria: importance and relevance of the research project to women’s health; study design,
methodology and data collection; logistics and feasibility; and potential for impact on the
medical student’s career. Each application is reviewed by at least two members of the
FOCUS leadership and all students undergo an in-person interview. Accepted students are
required to meet weekly with their mentors and four times over the six months as a group
with the FOCUS faculty leadership to discuss project updates, challenges, and career
pathway mentoring. One group session covers basic statistical methods for research. At the
ﬁnal meeting, an extended two-hour session, all students make formal research
presentations of their respective projects. All participating medical students are encouraged
to present posters at a medical student research day and attend selected research
presentations of the FOCUS Seminar Series, a lecture series designed for Perelman School of
Medicine faculty highlighting cutting edge research at the Perelman School of Medicine.
Outcomes of the medical student research fellowship in women’s health
This study aimed to determine the publication record and career choice outcomes for
recipients of the FOCUS MSF. We obtained contact information from all prior FOCUS MSF
students through the University of Pennsylvania’s Perelman School of Medicine Registrar’s
ofﬁce as well as the Ofﬁce of Alumni Relations. Consent was obtained from participants and
study approval was obtained by the Institutional Review Board of the University of
Pennsylvania.
Prior FOCUS MSF participants were initially e-mailed in early January 2018 and were
contacted in chronological order, as earlier recipients were expected to be farther along in
their professional careers and have more updates to share. An e-mail template was created
for reaching out to all past recipients, requesting the following information: accurate contact
information, current position, and any publications, posters, or oral presentations that came
out of, or were linked to, their research done in the FOCUS MSF. Repeat e-mails were sent to
prior FOCUS MSF recipients if no response was received two weeks after the initial e-mail. If
no response was obtained after the second e-mail, we attempted to contact prior FOCUS
MSF recipients by telephone. In the e-mails, we also asked past recipients if they would be

willing to speak with us on the phone so that our team could learn more about if/how the
fellowship may have inﬂuenced their academic and professional journeys. Through our email exchanges, we inquired about poster and podium research presentations as well as
manuscript publications including original research and scientiﬁc reviews related to the
FOCUS MSF. We also asked about non-peer-reviewed publications and obtained
information on residency match results. Follow-up e-mails were sent in early and late
February 2018, and we followed-up with telephone calls in March, April and May 2018.
We conducted PubMed searches of all FOCUS MSF recipients and their fellowship
mentors. The same search was conducted in Scopus. We combined and veriﬁed the results
of the searches with the responses we received over e-mail regarding poster and podium
research presentations, manuscript publication including original research, and scientiﬁc
reviews related to the FOCUS MSF. Many of the e-mail responses shared explicitly which
publications, abstracts and presentations were linked to FOCUS MSF research. For those
who only sent back a CV as their initial reply, we reviewed the titles of their publications as
a preliminary assessment of a link to the FOCUS MSF. If a preliminary link was determined,
an internet search was used to peruse the list of additional authors on the paper to link the
publication to the FOCUS MSF and the mentor/mentee relationship. Our criteria for
counting publications included an examination of the title and abstract to discern whether or
not the publication was a result of the MSF as well as co-authorship of the medical student
and their mentor. For prior FOCUS MSF recipients who we were unable to contact, we
searched on publically available websites for information about current employment in
addition to our PubMed and Scopus searches for publications as a result of the MSF. We
carefully reviewed websites to conﬁrm that the physician on the website attended the
Perelman School of Medicine and the year of graduation matched. The University of
Pennsylvania’s Perelman School of Medicine Registrar’s ofﬁce as well as the Ofﬁce of
Alumni Relations helped to verify our search results and the current employment and
location of prior FOCUS MSF recipients.
Descriptive statistics were employed to examine the characteristics of prior FOCUS MSF
recipients within the whole sample. The main outcomes of our study were:
 one or more published peer-reviewed research paper(s) or scientiﬁc review(s) that
directly resulted from the research done in the FOCUS MSF; and
 retention in academic careers
We considered an academic career to include working for a university or for the government
in biomedical research.
Analyses were conducted using STATA (College Station, TX version 14). This study
was approved by the Institutional Review Board of the University of Pennsylvania.
Results
Since the inception of the FOCUS MSF in 2001, FOCUS has secured funds to support a total
of 83 medical students (69 women, 14 men) in a mentored research experience in women’s
health. The majority of recipients were women (83.1%). The most commonly matched
residency specialties were Internal Medicine (35.0%), Obstetrics and Gynecology (19.4%),
Psychiatry (9.6%), and Family Medicine (6%). However, matched residency specialties
revealed a diverse range of specialties including Dermatology (4.8%), Radiology (2.4%),
Plastic Surgery (2.4%) and Ophthalmology (2.4%) among others. Table 1 contains
descriptive statistics for FOCUS MSF recipients completing the FOCUS MSF between 2002–
2018.
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Gender

N (%)

Male
Female

14 (16.9)
69 (83.1)

Residency-matched specialties
Anesthesia
Dermatology
240
Emergency Medicine
Family Medicine
Internal Medicine
Neurology
Obstetrics and Gynecology
Ophthalmology
Otolaryngology
Pediatrics
Table 1.
Plastic Surgery
Preventive Medicine
Characteristics of
Psychiatry
FOCUS MSF
recipients completing Radiology
fellowships between Surgery

1 (1.2)
4 (4.8)
3 (3.6)
5 (6.0)
29 (35.0)
3 (3.6)
16 (19.4)
2 (2.4)
2 (2.4)
4 (4.8)
2 (2.4)
1 (1.2)
8 (9.6)
2 (2.4)
1 (1.2)

2002 and 2018
(N = 83)

48 (57.8)

Publications
1 or more peer-reviewed publications related to the fellowship project

In total, 48 (57.8%) FOCUS MSF recipients published a peer-reviewed paper with their
mentors; of these recipients, ﬁve presented a poster at a national meeting and six gave an
oral presentation at a national meeting related to their research project. In total, 35 (42.2%)
recipients did not publish a peer-reviewed paper; of this group, one published a non-peer
reviewed paper, two presented a poster at a national meeting and two had an oral
presentation at a national meeting related to their research project. Of the 50 prior recipients
with a least ﬁve years of follow-up data (41 women, 9 men), 34 (68 %) responded to our email or telephone call (28 women and 6 men). The remaining prior recipients (13 women, 3
men) all had follow-up information obtained from PubMed and publicly available websites.
The Scopus search did not produce any additional ﬁndings. Our results demonstrated that,
of the 50 prior recipients with a least ﬁve years of follow-up data, 26 (52%) were in academic
careers. This ﬁve-year time frame considers acceptance into and completion of the vast
majority of residency training.
Discussion
The FOCUS MSF provides medical students with a unique research opportunity to conduct
a women’s health research project under the guidance of a faculty mentor. Medical student
research programs have been documented in the literature but this is the ﬁrst publication, to
our knowledge, of a women’s health research program for medical students where women’s
health is deﬁned broadly as not only traditional obstetrics and gynecology research but
research in any specialty that uses a gender lens to analyze data. Medical student research
program outcomes have largely focused on academic productivity and residency selection
(Zier and Stagnaro-Green, 2001; Rosenblatt et al., 2006; Dorrance et al., 2008; Allen et al.,
2009; Smith et al., 2009; Burge and Hill, 2014; Bierer et al., 2015; Toledo et al., 2016; Steinman
et al., 2020). Publication has been shown to be the single strongest correlate with pursuit of a
career in academic medicine (Ledley and Lovejoy, 1992). One study focused on medical

students who chose a women’s health related research project as part of their program’s
research requirement and their likelihood of entering women’s health related residency
programs (Chongsiriwatana et al., 2005). Chongsiriwatana et al. (2005) found that students
who completed a women’s health project were nearly twice as likely to enter a residency in
women’s health as those who participated in other ﬁelds of research.
Since 2001, the FOCUS MSF has trained 83 medical students and over half of them
published a peer-reviewed research paper or scientiﬁc review that was the result of the
research they accomplished as a FOCUS MSF. Over half the FOCUS MSF recipients with at
least ﬁve years of follow-up data were currently in academic careers. Our results suggest
that students who participate in the FOCUS six-month MSF have a high likelihood of
achieving important outcomes that reﬂect a measure of success of the program.
The limitations of this research are worth noting. We evaluated publication and career
outcomes of a single program developed within a speciﬁc institutional environment in the
United States limiting generalizability to other student populations and university
environments internationally. For example, comparing publication productivity of medical
students at universities without established programs to promote and sustain the
advancement of medical students while simultaneously fostering research related to
women’s health would not be appropriate. Few programs have incorporated gender-based
medicine making a comparison of programs challenging. However, our ﬁndings may be
relevant to other institutions that have similar student populations, research missions and
relevant resourced environments. This evaluation was also conducted internally as funding
was not available for an independent assessment of the program. Second, participation in
the FOCUS MSF was not randomly assigned, and selection bias may inﬂuence
characteristics of the sample. Thus, implications drawn from these ﬁndings may only be
applicable to students with particular characteristics associated with the selection process.
Furthermore, we needed to supplement our results with searches of publicly available
websites to determine the percentage of prior FOCUS MSF recipients currently in academic
careers. However, we attempted to verify our search results with the University of
Pennsylvania’s Perelman School of Medicine Registrar’s ofﬁce as well as the Ofﬁce of
Alumni Relations. Finally, one of our aims was to examine publications related to women’s
health research conducted as a result of the fellowship and we acknowledge that this is not a
full assessment of participants’ overall research productivity or their future
accomplishments. A higher success rate of the fellowship would be indicated by examining
many more outcomes post-fellowship; however, our outcomes were limited by the data that
we had available. Future work in this area may beneﬁt from collecting data regarding
committee involvement, public policy inﬂuence, and participation in commercial ﬁelds of
research.
Despite limitations, our ﬁndings demonstrate that the research of the FOCUS MSF
recipients contribute to research in women’s health nationally. Medical student research
training in women’s health is an important approach for attracting and developing future
women’s health and gender-based medicine researchers. It is likely that the mentoring that
students received facilitated their development as researchers and for many, it may have
facilitated their entrance into an academic career. Several of the men and women who
participated in the fellowship, reported that their longitudinal development has been
fostered by the network of mentors in the program and quality of the relationships
established between the students and their mentors. Many of the FOCUS MSF recipients
expressed a feeling of gratitude for the research experience, mentoring, networking, and
research skills obtained.
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Other mechanisms available for medical students interested in carrying out a research
project include government programs such as at the National Institutes of Health and
programs with support from foundations. Most programs for medical students are diseasespeciﬁc and the role of sex or gender is not a priority. Even at schools with an American
Medical Women’s Association (AMWA) chapter, designation as a federally funded National
Center of Excellence (CoE) in Women’s Health, and/or the site of an NIH-funded Building
Interdisciplinary Research Careers in Women’s Health (BIRCWH) Career Development
Program, medical students may not beneﬁt from the full spectrum of women’s health
research experiences (Henrich et al., 2008). To foster the importance of gender-based
medicine in research and academic institutions, we need to report informing evidence of the
success of programs speciﬁcally targeting women’s health and gender-based medicine
research experiences for medical students, like the FOCUS MSF, to garner political and
institutional support. Integrating competencies related to sex and gender into medical
education and clinical practice will provide more effective, tailored and evidenced-based care
for all. The FOCUS MSF is one way for sex and gender competencies to be embedded in the
University’s medical education offerings (McGregor et al., 2013).
The importance of physicians as clinical researchers is evidenced in the literature.
Amgad and colleagues conducted an integrated mixed-methods systematic review and
meta-analysis of published studies about medical students’ participation in research. In all,
79 articles met inclusion criteria. They found that medical student participation in research
was associated with improved short- and long-term scientiﬁc productivity, informed career
choices and improved knowledge about-, interest in- and attitudes towards research. On
average, approximately one-third (30%, 0.30, 0.19–0.44) of research performed by medical
students resulted in a peer-reviewed journal publication. The review did not explicitly
indicate that any of the programs were speciﬁcally focused on women’s health research
which highlights the unique role of the FOCUS MSF program (Amgad et al., 2015). As more
training programs incorporate gender-based medicine, an evaluation of comparative
effectiveness of program components will enhance our understanding of program success.
Furthermore, the Commission on Education of Health Professionals for the 21st Century,
updated the benchmarks for an ideal medical school curriculum. The governing committee
strongly recommended a model that encouraged adaptability of the conventionally rigid
curricula to include incorporating the role of community-level factors such as through
engagement in research activities (Frenk et al., 2010). Nevertheless, the inclusion of research
training in medical curriculum has wide variation between programs and ﬁndings indicate
that there has been a decline in the number of physician-scientists in the USA (Guelich et al.,
2002). Medical students represent an underdeveloped, potential pool of future physicianscientists poised to overcome medical challenges (Steinman et al., 2020). With adequate
training, medical students become clinicians that can contribute in critical ways to the
advancement of women’s health and gender-based medicine through direct clinical
observation and experience. Lastly, research experience may improve skills (e.g. critical
thinking, gender perspective) that are fundamental in clinical practice (Jacobs and Cross,
1995).
Conclusion
The FOCUS MSF program is a model of research training and career mentoring associated
with markers of leadership, academic success, and proclivity. This unique research
experience provides medical students with the opportunity to gain knowledge, skills and
conﬁdence to not only perform high quality women’s health research but also critically
evaluate gender-based biological and social differences and apply inferences in their

research and clinical careers. Programs such as the FOCUS MSF could be developed at other
institutions to promote interest and skills in women’s health.
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