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Abstract

Background: Among U.S. medical school deans, there is a wide gender gap, most prominent at the highest
levels. We aimed to discover how well women physicians were represented within the pool of women deans
compared with the pool of men deans.
Materials and Methods: A cross-sectional study was performed on 149 allopathic medical schools in the United
States. For each school, information was collected on deans’ names, titles, genders, and degree(s). Chi-square
analyses were performed to determine association between gender and dean ranks.
Results: Of the 2559 deans included from 149 medical schools, 1649 (64.4%) were physicians, and of these,
women physicians accounted for 634 (38.4%), a significant under-representation ( p< 0.00001). In comparison,
the 626 nonphysician doctorate-holders of which women accounted for 291 (46.5%, p= 0.061) were equally
represented. Of the 284 deans with bachelor’s or master’s degrees, women accounted for 180 (63.4%), a sig-
nificant over-representation ( p< 0.00001). This difference was most profound at the lower tier (assistant) dean
level. A lower tier physician dean was 1.25 times more likely to be a man than a woman, and a higher tier (dean of
medical school, senior associate, vice, or associate) physician dean was 1.16 times more likely to be a man.
Conclusions: Women physicians were under-represented among medical school deans compared with men.
This disparity held among lower tier and higher tier deans.
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Introduction

The under-representation of women in U.S. medical
leadership has been well documented. Although there

are signs of overall improvement in gender balance, it is not
clear whether women physicians are advancing since studies
often include both physicians and nonphysicians. Regarding
leadership positions, it is important to understand whether
advances in gender equity extend to a subset of women in
medicine—women physicians.

There are few published gender studies on the topic of
medical school deans. White et al. analyzed 534 full and
interim deans (496 men, 38 women) between 1980–2006,
and found that women were more likely to hold decanal
positions in less research-intense medical schools.1 Re-
cently, Schor found that women made up 44% of decanal
positions nationwide,2 including all ranks of dean. How-
ever, this study did not investigate the proportion of women
physician deans. At the highest level, the percentage of

women as deans (or interim deans) of medical schools was
15.1 Notably, Schor found that there were differences in the
types of decanal roles held by women—they were re-
presented in greater proportions in areas focused on edu-
cation, mentoring, and institutional image, as opposed to
general, clinical, research, and corporate decision-making
roles.2

Physician workforce gender equity in academic medicine
has been slow.3 Given that in the United States, >50% of
matriculatingmedical students are nowwomen4 and there are
many well-documented gaps for physicians in promotion,5

compensation,6 and recognition awards,7 it is important to
evaluate not only the under-representation of women in
medical leadership roles but more specifically gaps in women
physicians in these roles. The term ‘‘gender’’ is used
throughout this report as ‘‘sex’’ is biologically determined
and was not evaluated. For similar reasons, we used the terms
‘‘women physicians’’ and ‘‘men physicians’’ rather than
‘‘female physicians’’ and ‘‘male physicians.’’
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In this study, we analyzed the overall proportion of women
physicians compared with all women deans and similarly
assessed men physicians compared with all men deans. The
gender distribution of deans at various levels was also ana-
lyzed. We hypothesized that women deans were less likely to
be physicians compared with men deans. To our knowledge,
this is the first study to assess the gender of medical school
deans in various decanal categories (e.g., beyond the primary
or interim dean) in addition to investigating whether women
physicians (vs. nonphysicians) are represented in lower
proportions compared with a similar analysis of men.

Materials and Methods

Study design

A total of 149 allopathic medical schools in the United
States, including Puerto Rico, were included in this study.
Medical schools anticipating an inaugural matriculating class
in 2018 or later were excluded. The Association of American
Medical Colleges was queried to obtain data on titles, gen-
ders, and professional degrees of all deans at U.S. medical
schools, but this request was declined. Thus, data collection
consisted of searches on medical school websites for the
terms ‘‘dean,’’ ‘‘vice dean,’’ ‘‘associate dean,’’ ‘‘assistant
dean,’’ and ‘‘leadership.’’ These searches were performed
between December 2017 and January 2018. Individuals listed
as occupying a dean position were recorded, along with their
gender and degree(s). For data consistency, only individuals
holding the titles of dean of a medical school, vice dean,
senior associate dean, associate, assistant dean, or an interim
of one of these positions were included (Fig. 1).

If the degree(s) were not listed on the medical school
website, an internet search was conducted to identify bio-
graphical articles, clinical practice sites, or LinkedIn profiles
that contained this information. We investigated any dupli-
cate names in our database to ensure that each individual was
recorded in only their current position.

To determine gender, priority was given to biographical
articles containing pronouns, which were found online for
95% of the individuals included in the study. In the absence
of these, names and photographs were used to determine an
individual’s gender identity, a method used in prior decanal
studies.2

Individuals without pronouns or photographs were elimi-
nated (Fig. 1). Deans denoted as physicians held an MD or
equivalent degree (e.g., DO, MBBS, MB/ChB). All informa-
tion collected was publicly available. This study was classified
as nonhuman subjects research by the Boston University
Medical Center institutional review board, and because all data
were publicly available, an exemption was not required.

For ease of analysis, we categorized our data into three
decanal tiers. Dean represents a dean or interim dean of a
medical school. The higher tier dean category includes vice
deans, senior associate deans, and associate deans. The lower
tier dean category includes the assistant deans. Interim deans
were included in each category as well.

Outcomes and statistical analysis

All statistical analyses were computed with the R v3.4.0
statistical programming language (R Core Team, Vienna,
Austria). Chi-square tests were used to compare the propor-

tions of women versus men holding each category of terminal
degree (MD or equivalent, PhD or JD or other doctorate, or
master’s degree). Bachelor’s degrees were included for deans
who did not have a graduate degree. Chi-square tests were
also used to compare the proportion of physicians among the
group of women deans with the proportion of physicians
among men deans. Similarly, the proportion of physicians
among women and men in lower and higher tier dean cate-
gories were compared. A p-value of 0.0026 was considered
significant, after applying the Bonferroni method to a
threshold of 0.05, to adjust for multiple comparisons.

Results

A total of 2559 qualifying deans within the 149 U.S. al-
lopathic medical schools were included in this study (Fig. 1).
The proportions of women with each category of terminal
degree (MD or equivalent; PhD, JD, or other doctorate;
master’s or bachelor’s) were compared with the proportion of
men in the same terminal degree category. Of the 2559 deans,
1649 (64.4%) were physicians and of these, women ac-
counted for 38.4% (n = 634/1649) (Table 1; Fig. 2), a sig-
nificant under-representation ( p < 0.00001). In comparison,
the 626 nonphysician doctorate-holders, of which women
accounted for 291 (46.5%, p = 0.061), were equally re-
presented. Of the 284 deans with bachelor’s or master’s
degrees, women accounted for 180 (63.4%), a significant

FIG. 1. Numbers of deans excluded for titles not matching
those used in this analysis or for lacking online pronouns
and photograph.
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over-representation ( p < 0.00001). This difference was most
profound at the associate and assistant dean levels (Table 1).

We grouped the deans into three categories: dean of the
medical school, higher tier and lower tier deans (Fig. 3).
Lower tier were the assistant deans; higher tier included the
vice, senior associate, and associate deans. Women were
represented in greater proportions among lower tier deans,
and constituted 43.4% of physicians, 48.2% of nonphysician
doctorate-holders, and 73.8% of those with bachelor’s or
master’s degrees. In comparison, within the pool of higher
tier deans, women made up 39.1% of physicians, 45.8%

of nonphysician doctorate-holders, and 57.5% of those
with bachelor’s or master’s degrees. A lower tier physician
dean was 1.25 times more likely to be a man than a woman
( p = 0.00065) (Table 2). A higher tier physician dean was
1.16 times more likely to be a man ( p= 0.000064).

Discussion

Our study shows that despite nearly half of assistant
and associate dean positions being held by women, the
proportions of women physicians are significantly under-

Table 1. Number of U.S. Allopathic Deans in 2017 Stratified by Gender and Terminal Degree

Total MD (%) Other doctorate (%) Bachelor’s or master’s (%)

Dean
Total 148 146 (98.6) 2 (1.4) 0 (0)
Men 120 118 (98.3) 2 (1.7) 0 (0)
Women 28 28 (100) 0 (0) 0 (0)
p-Value* 1.0

Vice dean
Total 170 115 (67.6) 38 (22.4) 17 (10.0)
Men 104 71 (68.3) 23 (22.1) 10 (9.6)
Women 66 44 (66.7) 15 (22.7) 7 (10.6)
p-Value* 0.96 1.0 1.0

Senior associate dean
Total 312 206 (66.0) 72 (23.1) 34 (10.9)
Men 193 133 (68.9) 45 (23.3) 15 (7.8)
Women 119 73 (61.3) 27 (22.7) 19 (16.0)
p-Value 0.21 1.0 0.039

Associate dean
Total 1185 763 (64.4) 292 (24.6) 130 (11.0)
Men 658 456 (69.3) 150 (22.8) 52 (7.9)
Women 527 307 (58.3) 142 (26.9) 78 (14.8)
p-Value* 0.00010 0.11 0.00023

Assistant dean
Total 744 419 (56.3) 222 (29.8) 103 (13.9)
Men 379 237 (62.5) 115 (30.4) 27 (7.1)
Women 365 182 (49.9) 107 (29.3) 76 (20.8)
p-Value* 0.00065 0.82 <0.00001

All deans
Total 2559 1649 (64.4) 626 (24.5) 284 (11.1)
Men 1454 1015 (69.8) 335 (23.0) 104 (7.2)
Women 1105 634 (57.4) 291 (26.3) 180 (16.3)
p-Value* <0.00001 0.061 <0.00001

p-Values compare the proportion of women deans with a particular degree to the proportion of men deans with the same degree.
*p < 0.0026.

FIG. 2. Among the group of deans, the
percentage of physicians are represented in
blue, stratified by gender. Color images are
available online.
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represented compared with men physicians. In comparison,
women are over-represented among deans with terminal
degrees at the bachelor’s and master’s level. In contrast,
women nonphysician deans with doctorates occupy similar
proportions of decanal roles to men deans at the level of vice
dean and below. Disparities in the advancement of women
physicians have been well established.8–10 The lack of rep-
resentation of women physicians among deans is one of many
factors that may impact the promotion of women physicians
in academia.

Carr et al. followed 1273 faculty members for 17 years at
24 U.S. medical schools, and found that there were gender
disparities in rank, retention, and leadership across the tra-
jectory.8 Women were less likely to attain senior-level po-
sitions than men, even after adjusting for publication-related
productivity. The authors recommended that institutions ex-
amine the climate for women to ensure that their academic
capital is fully realized, and that they have equal opportuni-
ties for leadership roles. Other studies have also reported that
women physicians have a lower rate of promotion to full
professor after adjusting for age, experience, and metrics of
research productivity.9,10

Women physicians are under-represented in other profes-
sional arenas, such as medical society awards,11,12 grand
rounds lectureships,13 and presence on editorial boards.14

Historically, these disparities were explained as a ‘‘pipeline
effect,’’ and it was assumed by many people that as more
women became physicians, they would be promoted equita-
bly.15However, more than a decade ago, researchers began to
refute the pipeline as a reasonable explanation for leadership

disparities.16 Progress in the advancement of women in ac-
ademic medicine was inexplicably slow in spite of a large
body of literature documenting disparities,17

Helitzer et al. refuted the theory of ‘‘critical mass.’’3

This theory assumed that when women reached a 30%–
35% threshold—critical mass—of representation among
medical school faculty, the academic workforce culture
would change and facilitate women’s advancement.3 In-
stead of focusing on critical mass, Helitzer et al. suggested
identifying ‘‘critical actors’’—leaders who will actively
improve the culture of academic medicine. Although these
leaders may be people from across the gender spectrum and
have a variety of terminal degrees, we suggest that it is
important to promote transformational women physician
leaders to the highest levels, and ensure that they are eq-
uitably represented.

In his presidential address to the American Surgical As-
sociation, Keith Lillemoe, MD, PhD noted that only one
woman physician had served as president of the organization
in its 137-year history. He said, ‘‘The number of outstanding,
qualified female candidates is more than adequate to fill every
open surgical leadership position in America today. The
problem is not the pipeline—it is the process.’’18

Our study highlights a hidden problem that may impact the
culture of academic medical leadership. The ramifications of
having a larger percentage of women with bachelor’s and
master’s degrees in decanal roles are unknown. Physicians
likely have a different network of colleagues and different skill
sets compared with nonphysician deans without doctorates,
though both skill sets are valuable for leadership. The medical

FIG. 3. Number of deans with each terminal degree, stratified by tier and gender. Color images are available online.

Table 2. Numbers of U.S. Allopathic Physician Deans in 2017 Stratified by Gender and Tier

Lower tier deansa Higher tier deansb Deans of medical school

Number of men deans 379 955 120
Number of men physician deans (%) 237 (62.5%) 660 (69.1%) 118 (98.3%)
Number of women deans 365 712 28
Number of women physician deans (%) 182 (49.9%) 424 (59.6%) 28 (100%)
% Men physician deans/% women
physician deans ( p)

1.25 ( p = 0.00065) 1.16 ( p = 0.000064) 0.983 (p = 1)

aLower tier is the assistant dean category.
bHigher tier includes associate, senior associate, and vice dean categories.
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setting is also distinct from a broader university setting, in that
the learners are primarily MD and PhD candidates.

Files et al. studied a microinequality specific to academic
medicine, the disparity in the introduction of women speakers
by the title of ‘‘Dr.’’ at departmental grand rounds.19 Pro-
fessional titles based on training, as Files et al. say, ‘‘convey
expertise and competence.’’19 At Harvard Business School,
Battilana and Casciaro described how both formal authority
and informal networks influence how effective people are at
their jobs.20 Formal authority is influenced by the amount and
type of education and postgraduate training an individual
completes.

The contributions of physicians and doctorate-level lead-
ers to academic medicine compared with leaders with bach-
elor’s and master’s degrees have not been studied, but there
may be important differences in the strengths, informal net-
works, and skill sets of each. The equitable representation of
women physicians at all levels of academic leadership within
medical schools is important to consider and study further.

Many ideas have been proposed to explain disparities,
including gender stereotypes,2,21 prioritization of family
needs,2,3,22–24 lack of adequate mentor networks,22,25,26 a
culture of bias and discrimination,3,22,24,25 unequal access to
resources,27 lack of self-promotion,15 and schedule inflexi-
bility.26 Sponsorship has been cited as a critical element in
career advancement, where a boss or other coworker who is in a
position of authority actively advocates for a woman (or man)
to be promoted or to receive other specific opportunities. This
approach has been successful in the corporate world, and has
been suggested as an approach for women in medicine.28

Some institutions have begun training programs on uncon-
scious bias for the members of their promotions committee, as
well as initiating career development programs29 and insti-
tuting flexible career plans30 aimed at fostering the careers of
individual women. The Association of American Medical
Colleges and National Institutes of Health have initiated men-
torship and professional development programs for women.
These programs have been found to improve retention of
women faculty in academic medicine.23 Perhaps similar pro-
grams could be initiated for those interested in attaining de-
canal positions or ascending among the decanal ranks.

This study has several limitations. While the Bonferroni
method keeps Type I error constant at 0.05, it does so at the
expense of inflating Type II error,31 thus there may be ad-
ditional significant differences in our study that did not meet
the threshold p-value. Of note, only one statistical test in our
study yielded a result between 0.05 and 0.0026.

Our data set is reflective of the accuracy of individual
medical school websites as well as online biographical in-
formation. We determined an individual’s gender preference
to the best of our abilities using pronouns as a primary gender
marker 95% of the time. If these were not available, we used a
combination of name and photograph.

To facilitate data analysis, we grouped the deans into
three broad categories; however, it is possible that a given
title may hold a different position in the decanal hierarchy in
various institutions. Osteopathic medical schools were not
included in this study, and the data from these programsmay
differ.

Possible areas for future study include investigations of
the reasons underlying the discrepancies reported in this
study. Another area of potential investigation is the impact of

women deans of medical schools on retention of women
faculty and representation of women physicians and non-
physicians within decanal roles over time.

Conclusions

Women physicians occupy a significantly lower propor-
tion of decanal roles compared with men physicians. While
women as a whole are not under-represented at the lower
tier dean level, women physicians do occupy a significantly
lower proportion of these roles. Given the importance of
decanal roles in academic medicine, further investigation is
warranted.
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