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Introduction

Research is the gold standard by which academic success is measured. There is no
higher achievement in medicine than the Nobel Prize; up until 2014, only 16 women
have ever received a Nobel Prize for their contributions to research [1]; seven addi-
tional have been awarded since then. But Nobel Prize winners are cultivated, through
long years of training, and then graduated experiences as faculty and independent
observers. The physician-scientist pipeline, as it is called for those who have a med-
ical degree and pursue research-focused career, provides an orderly series of steps,
from residency, to fellowship, to career development awards, through larger inde-
pendent grants (Fig. 11.1) [2]. However, there is a concept called the “leaky pipe-
line,” [3] which describes the loss of diverse talent, particularly people from groups
underrepresented in medicine and women, all along the physician-scientist pipeline.
A study in the early 2000s found that there had been a steady decline in the percent-
age of women medical students who intended to pursue medical careers [4]; while
we don’t have current data to see the percentage of women medical students who
are interested in or contemplating a research career, the challenges in obtaining
research funding can’t have helped.
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Fig. 11.1 NIH support for the physician-scientist pipeline https://acd.od.nih.gov/documents/
reports/PSW_Report_ ACD_06042014.pdf

Women have been vibrant contributors to medical research. Nobel Prizes in
Physiology have gone to Gerty Cori, for her work on carbohydrate metabolism;
Rosalyn Yalow, for developing the radioimmunoassay; and Dr. Francoise Barre-
Sinoussi, for discovering the way that HIV is spread, among many others. Yet there
have been other women scientists, such as Rosalind Franklin, whose critical contri-
butions were undervalued or overlooked [5]. As a result, it is important to recognize
as we discuss the role of women in pediatric research, that we don’t forget about the
persistent bias and additional challenges met by physicians of color, and from other
underrepresented backgrounds. The leaky pipeline is just as leaky, and perhaps
more so, for these groups.

Funding

Training researchers and conducting research require funding. For training medical
researchers, the federal government funds numerous programs throughout the train-
ing pathway, from medical school through faculty (Fig. 11.1). Pediatric researcher
trainees are eligible for most, if not all, of these programs. In 2001, 10% of all pedi-
atric residency graduates pursued a career in research, far below that of other spe-
cialties such as internal medicine [6, 7]. Pediatric research at the NIH is funded
across institutes, and efforts are being made to harmonize pediatric research activi-
ties across the NIH, including improving training for pediatric researchers of the
next generation. One such trans-NIH initiative (NIH is made up of 27 institutes and
centers) is NIH Pediatric Research Consortium (N-PeRC), which was established in
2018 [8]. Concerns have been raised that the current NIH training funding
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mechanisms have privileged existing training programs over new programs, thus
limiting the ability to diversify the funding pool [9]. The current proportion of
women who comprise pediatric research training programs is not available.

Foundation grants provide an important source of funding for pediatric research
trainees, as well as established faculty. Foundation grants can range from a few
thousand to a few hundred thousand dollars. These funding mechanisms are incred-
ibly important and often undervalued by the broader academic community because
of both their size and their low or absent indirect cost funding to institutions. Yet,
these funding mechanisms provide critical funding to smaller scope research proj-
ects, which are common among pediatric trainees as well as established faculty who
are working on new or emerging areas that may be seen as high risk by federal
agencies.

The goal standard of research accomplishment is to receive an NIH award. For
the junior faculty, that award is often a career development award. For a mid-level
faculty member, that is often an RO1 award. The challenge with this standard is that
it excludes pediatric researchers who do not conduct research that aligns with the
mission of the NIH. This could potentially exclude areas in which women pediatric
researchers may focus.

While the largest group of funded investigators by the NIH is physicians with an
MD only (51%), MD/PhDs are significantly overrepresented in NIH grant funding
compared to their overall numbers. While there are many routes to an MD/PhD, the
NIH funds the Medical Scientist Training Program (MSTP) at 43 institutions, which
supports almost 1000 trainees each year. In 2011, women made up 39% of MD/PhD
applicants, 37% of matriculants, and 42% of graduates [2]. However, a deeper dive
into gender in MSTP programs in 2018 found that women were more likely to apply
to programs that were lower in U.S. News & World Report ranking [10]. MSTP
trainees are far more likely to receive their PhD in a biological or physical science,
rather than social sciences, health services research, or clinical informatics [2].
Increasing opportunities for MD/PhD candidates to obtain their doctorate in a more
clinical field is an opportunity to appeal to a broader audience, including potentially
more women.

While we can see the overall funding patterns for physicians and physician sci-
entists, it’s more difficult to know how that is reflected within pediatrics. Since
women make up a much larger share of graduating physicians, it should follow that
they would have higher representation in grant funding. However, there are few data
on whether this is the case. In fact, a study of a pediatric resident research grant
program found that women asked for less money, and received lower scores than
men, even controlling for advanced degrees (of which men had more) [11]. If these
disparities are starting in training, they are likely to persist.

While the percentage of women MDs who are NIH research project grant hold-
ers has increased from 17% in the mid-1990s to 29% in 2014, this growth has actu-
ally been slower for MD/PhDs, who were also at 17% in the mid-1990s, and were
at 22% in 2014 [2]. In 2012, the research project grant award rate was not different
by gender, with men successful 23% of the time, and women successful 24% [2].
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There are multiple reasons why women may be underrepresented in research
grant awards. The physician-scientist pipeline is not forgiving; women who take
time during residency or fellowship to care for children may find completing a proj-
ect that may launch their career and stimulate their interest in research daunting, and
mentors may dissuade them from taking this path. Academic careers are often less
financially rewarding, and thus young women may pragmatically decide that a clini-
cal career provides more security. Of course, these decisions are not only being
made by women; it is likely that having a process that rewards and supports less
traditional pathways and time off would also encourage more talented men to enter
research careers. Alternatively, the system of K to R transitions has historically
relied on sponsorship and mentorship, and we know that women often don’t get the
same opportunities to engage with more senior faculty as men.

Publications

From 2000 to 2015, women increased from 32% of authors to 41% of authors in the
Annals of Internal Medicine, though in 2016 only 16% were senior authors [12].
The field of pediatrics provides an interesting case study in authorship representa-
tion by gender. Pediatrics is one of only two specialties in medicine where the pro-
portion of practicing physicians who are women is over 50%. In 2017, women were
72% of pediatric residents, 63% of practicing physicians, and 57% of academic
pediatricians [13]. Fishman et al. (2017) [14] assessed the prevalence of authorship
by women in three high impact pediatrics journals from 2001 to 2016, as well as
editorial board membership. The overall proportion of women first authors increased
from 40% to 58% (p < .001); the proportion of senior authors increased from 29%
to 38% (P < .001) [14]. They concluded that women first authors are underrepre-
sented in comparison to women junior faculty, while women senior authors are
represented in number similar to women senior faculty. A more recent study exam-
ined the representation of women authors in perspective articles in high impact
pediatric journals. The proportion of women first authors was 42%, and this was
even lower among the authors of articles in journals where the perspectives were
considered “scholarly” (15-44%), compared to “narrative” (53% vs. 66%) [15].

This disparity is even more apparent in other fields. A review of cardiovascular
clinical trials published in high impact journals found that only 9% of first authors
and 10% of last authors were women, and this was even more striking in large and
procedurally oriented trials [16]. More recently, the COVID-19 pandemic has high-
lighted discrepancies in the ability of women to balance the increased child care
demands of at-home schooling with the demands of an academic career, and in fact
a 2020 report found that women’s shares of papers from 2019 to 2020 decreased by
14% for first author papers, 3% for senior author papers, and 5% for overall repre-
sentation [17].

Women also lag in placement on editorial boards. The Fishman et al. (2017)
article also assessed editorial board membership at the three high impact pediatric
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journals, and found that overall representation of women increased from 18% in
2001 to 40% in 2016 (p < .001).

As we look at the leaky pipeline to professor and leadership positions for women,
we must recognize the role that research and scholarship play. Department chairs
are often chosen for their research portfolios, rather than their management skills.
Thus, fewer women choosing research careers will mean fewer being considered for
these roles. There is certainly debate about whether physician-scientists make the
best chairs, but to have gender equity in academic pediatrics, we must also consider
the value of nonphysician scientists in leadership roles, and work to make research
an attractive and viable option for women.

Training and Transition to Faculty

Fellowships

Most pediatric-focused fellowships involve a combination of clinical and research
training. To complete training for many pediatric board specialties, individuals must
engage in scholarly activity and produce a work product [18]. The options for activi-
ties vary, but research, grants, and published manuscripts are among them. There are
research-focused fellowships available for pediatricians. One of the most well-
known has been the Robert Wood Johnson Clinical Scholars Program (RWJ CSP)
[19]. In recent years, this program has moved away from funding single MD devel-
opment to funding team-based multidisciplinary model. A program run by alumnae
of NCSP, National Clinician Scholars Program, has emerged to assume the mission
of the original RWJ CSP [20].

In many cases, fellowship might be the first time that a trainee encounters the
opportunity to lead a research project. Often fellowship is the time when a trainee
has specific and substantial time set aside to spend focused time on research. Times
vary by specific fellowship and across fellowship sites within a specialty. Admittedly,
this time can be scheduled and “fit in”” alongside other clinical duties like overnight
calls, for example. This can create obvious challenges for women, who are often
primary caregivers, with balancing workload and family responsibilities. The
importance of mentorship to fellowship research success cannot be understated [21].

Early Faculty

Fellowship is also an important time in a physician researcher’s career because it
provides the foundation upon which a future faculty position is built [22]. Navigating
the search and negotiation of a junior faculty position can be challenging for any
trainee. Women face additional hurdles related to their socialized approach to
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negotiation, as well as the culture’s reaction to their negotiation style [23]. It is criti-
cal that a faculty member who is committed to a physician-investigator career have
the necessary administrative, capital, and mentorship resources to achieve their
early career goals [24]. For example, start-up support, (i.e., institutional funds to
provide for research-based activities such as faculty salary, research staff salary,
non-personnel-related research costs) has been linked to increased success of NIH
funding [25]. Unfortunately, studies outside of pediatrics have demonstrated that
women faculty have been shown to be receive less institutional support, especially
in the basic sciences [26]. The legacy of less institutional support for women
researchers compounded with their caregiver roles has been shown to severely
impact their productivity [27]. Similarly, flexible employment, including part time,
for research intensive faculty is particularly relevant for women who may have the
primary or majority role as caregiver in the home [29, 30].

Promotion

Progressing through the ranks of academic medicine can be a grind. While promo-
tion is anchored in achievement in scholarship, the road can be fraught with chal-
lenges, both personal and professional, individual, and institutional.
Physician-scientists Drs. Megan Moreno and Rachel Katzenellenbogen have
encouraged women faculty to utilize the a socioecological (SEM) framework to
plan and assess their career growth [28]. The SEM framework places the faculty
member within larger contexts which include their mentors, colleagues, and teams,
their academic environment, and their professional society. Within this framework,
faculty can consider their academic achievement (e.g., publications, grants, etc.) as
well as their support within and outside of their institution (e.g., mentorship, spon-
sorship, administrative and capital resources).

Research Leadership

After achieving success in leadership, some physician-investigators go on to leader-
ship positions. Such leadership paths include dean positions (research, medical
school), department chairs, vice chairs of research, or chief scientific/research offi-
cers of research institutes. However, as one moves through these ranks, the preva-
lence of women decreases [13]. Women’s representation among pediatric research
professional societies is slightly better [13]. While progress has been made in the
support of women pediatric researchers, there is room for continued improve-
ment [31].
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