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Abstract
Purpose: The purpose of this study is to assess the current status of gender disparities in academic radiation oncology departments in the
United States and the associated factors.
Methods and Materials: The data were collected from publicly available resources, including websites of individual radiation oncology
programs, the Fellowship and Residency Electronic Interactive Database, the Accreditation Council for Graduate Medical Education,
and the Association of American Medical Colleges. We collected data on the gender information of residents in each year (postgraduate
years 2-5) and of the faculty (attendings, program director, and chair) during the academic year 2018 to 2019. Spearman’s rho test,
Pearson’s chi-squared test, and Fisher exact tests were used for evaluating the correlation among variables using SPSS version 24.
Results: Women constituted 30.8% of radiation oncology residents in the United States in 2019. Eight programs (12.5%) did not have
any female residents in their programs, whereas 6 programs (9%) had women constituting more than half of their resident class. The
fraction of female medical students applying to radiation oncology over the last 7 years varied between 27% and 33%. Female attending
physicians accounted for 30.5% of all the attending physicians in the academic programs. In the leadership positions of the department,
the gender gap was wider where only 19 (20%) and 11 (12%) of programs had female program director or chair, respectively. There was
a positive correlation between the number of attending physicians and the number of female residents in programs (P Z .01).
Conclusions: A significant gender disparity continues to exist among the residents and physicians in the academic radiation oncology
departments in the US. This disparity is pronounced in the leadership positions. The results of this study could be used as a benchmark
to evaluate the progress that has been made by the efforts to improve gender disparities in radiation oncology.
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Introduction

Currently, male and female matriculants to US medical
schools are approximately equal, which is an applaudable
change from the 1960s when women accounted for only a
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Figure 1 Fraction of female residents in radiation oncology
during the academic year 2018-2019. The gender data of resi-
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small percentage of medical school attendees.1 Despite
this significant rise in female medical school graduates,
women remain underrepresented in certain specialties in
academic medicine, particularly surgery,2 neurosurgery,3

radiation oncology,4,5 and radiology.6 A significant
gender disparity exists in the radiation oncology work-
force, where women constitute only 28.9% of practicing
radiation oncologists.7

There have been multiple efforts to improve the gender
disparities in radiation oncology over the years.4,8-12 The
purpose of this study is to assess the status of gender
disparities in academic radiation oncology departments in
the United States during 2018 to 2019 and the factors
associated with those disparities.
dents were available in 64 (68%) programs.
Methods and Materials

This study was considered exempt by the institutional
review board because the data were collected from the
publicly available resources, including websites of indi-
vidual radiation oncology programs, the Fellowship and
Residency Electronic Interactive Database (www.freida.
ama-assn.org), the Accreditation Council for Graduate
Medical Education (ACGME; www.acgme.org), and the
Association of American Medical Colleges (www.aamc.
org). We collected data on the gender information of
residents in each year (postgraduate year 2-5) and of the
faculty (attendings, program director, and chair) during
the academic year 2018 to 2019. The primary source of
information was program websites, and other websites
were used to find the missing information. We used the
photos and the names of the individuals in the program
websites to define gender information. The data regarding
94 ACGME accredited radiation oncology residency
programs were collected, and the data collection was
finalized by April 30, 2019. We analyzed the data using
Excel 2016 and SPSS version 24. Spearman’s rho test,
Pearson’s chi-squared test, and Fisher exact tests were
used for evaluating the correlation among variables.
Results

Out of all 94 ACGME accredited radiation oncology
residency programs, 74 programs (79%) had information
about residents on their websites, but gender information
about all the residents were available only in 64 programs
(68%). The gender information of the attending physi-
cians was available in 88 programs (94%). The program
director and chair’s gender information were available in
all the 94 programs (100%).

Of the academic residency programs where the gender
information of the residents was publicly available (n Z
64), women constituted 30.8% of radiation oncology
residents in the United States in 2019 (Fig 1). Eight
programs (12.5%) did not have any female residents in
their programs, whereas 6 programs (9%) had women
constituting more than half of their resident class. As
depicted in Figure 2, the fraction of female residents
varied between 22.8% and 37.2%. Similarly, the fraction
of female medical students applying to radiation
oncology over the last 7 years varied between 27% and
33% (Fig 3).13

Female attending physicians accounted for 30.5% of
all the attending physicians in the academic residency
programs where the gender information of faculty was
available (n Z 88). Four programs (4.25 %) did not have
any female attending physicians, whereas in 4 programs,
women constituted more than half of the faculty. In 50
programs (53%), women constituted at least a quarter of
the faculty positions. In the leadership positions of the
department, the gender gap was wider where only 19
(20%), and 11 (12%) of 94 programs had a female pro-
gram director or chair, respectively (Fig 4).

We evaluated the factors affecting the percentage of
female residents in programs (included only the programs
where gender information of residents and faculty were
available) using Spearman’s (n Z 64) test. There was a
positive correlation between the number of attending phy-
sicians and the number of female residents in programs (P
Z .01). This correlation was valid over all the postgraduate
years (Fig 5). The association between having a female
chair or a female program director on the number of female
residents or the number of female faculty was evaluated
using the Pearson’s chi-square test and Fisher exact tests.
There was no association between the number of female
residents and having a female programdirector (PZ .75) or
a female chair (PZ .355) in the department.
Discussion

In this cross-sectional study of radiation oncology
residents, faculty, and leadership during the academic
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Figure 2 Trend in the fraction of female residents across PG years during the academic year 2018-2019. The gender information of
residents were available in 64 (68%) programs.
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year 2018 to 2019, we evaluated the proportion of women
among radiation oncology residents, faculty, and program
leadership. Ahmed et al reported an increase in the
number of female radiation oncology residents from
27.1% to 33.3% from 1980 to 2010, and currently, it is
30.8% from our study.12 In the same report, the authors
reported an increase in the proportion of women in radi-
ation oncology full-time faculty from 11.0% to 26.7%
during the same time frame. Chapman et al reported in
2012 that the representation of female radiation oncology
residents has increased between 2003 and 2010 academic
years, compared with practicing radiation oncology phy-
sicians.9 Holliday et al reported 28% of academic faculty
are women in 2014. In our study of radiation oncology
residency programs, we found this proportion was 30.5%
in 2019. In a previous study by Wilson et al, 24% of the
program directors and 9% of the chairs were women in
2012, compared with 20% and 12%, respectively, from
our study.14 Fung et al reported from the 2017 American
Society for Radiation Oncology radiation oncologist
workforce survey that there had been an increase in fe-
male representation in the workforce to 28.6% compared
with 26% in 2012.7,15 All these studies point toward a
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Figure 3 Trend in the fraction of female medical student ap-
plicants to radiation oncology residency positions during the
academic years between 2012 and 2019.
slow but steady improvement in the proportion of women
in the field of radiation oncology from the 1980s, but not
more recently.

Based on data from the Association of American
Medical Colleges, the percentage of female applicants
applying to radiation oncology residency positions has
remained mostly flat, between 27% and 33%, since
2012.13 These data suggest that efforts to improve gender
diversity in radiation oncology applicants may help
improve overall gender parity within the field. Data from
other fields have shown the importance of female role
models within medical specialties with low percentages of
women.16 Our data corroborate this, as we found a pos-
itive correlation between the number of female radiation
oncology faculty and the number of female radiation
oncology residents at a program. We hypothesize this
correlation might be due to the department culture that
supports female faculty.17

Prior work has shown us that the observed gender
disparity in academic radiation oncology is not purely a
pipeline issue. Gender disparities in salary, research
funding, and access to academic resources have been well
documented.18-21 Women are paid less than male physi-
cians, and there are well-documented barriers to promo-
tion for women that result in disparities in time to and
attainment of promotion.22 Part-time employment was
more common among female radiation oncologists (P <
.01) compared with male counterparts.23 Additionally,
women were also less likely than men to receive an R01
award.2,24 Female physicians are significantly less likely
than male physicians to be full professors, even after
accounting for age, experience, specialty, and research
and clinical productivity measures.2 Female representa-
tion decreased with increasing academic rank, and
disparity also exists in the leadership positions in many
specialties like radiology,25 orthopedic,26 and radiation



Figure 4 Widening gender gap in the leadership positions in the radiation oncology academic programs during the academic year
2018-2019. Please note, the gender information of all the faculty was available in 88 (94%) and program directors and chairs were
available in 94 (100%) programs.
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oncology in the United States. These factors may
contribute to observed gender differences in retention and
promotion in radiation oncology similar to other medical
specialties.27

It is essential to acknowledge the improvements made
in the field, especially in the leadership positions of the
radiation oncology specialty societies in recent years. In
November 2018, there have been awareness programs on
the social platform to raise awareness about the disparity
in radiation oncology.8 We hope having more women
leaders, sponsors, and mentors will encourage more
Figure 5 Correlation between the number of female residents and fem
academic year 2018-2019.
women medical students to enter into the field of radiation
oncology in the future.28,29 However, mentoring women
should not solely be on women; male mentors also need
to mentor women and create a departmental culture that
supports all individuals, regardless of gender.

We acknowledge that our study has several limitations.
We collected the data primarily from the program web-
sites. Program websites are limited as they are neither
comprehensive nor up-to-date.30 The gender information
of residents was available only in 64 programs (68%),
limiting our analysis’s power. These data represent the
ale faculty in radiation oncology residency programs during the
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snapshot of academic residency programs during 2018 to
2019, and the proportion of residents and faculty changes
every year. We studied only academic departments with
radiation oncology residencies, so our study may not
represent other academic institutions without a residency.
Conclusions

A significant gender disparity exists among the resi-
dents and physicians in the radiation oncology residency
programs in the United States. This disparity is pro-
nounced in the leadership positions. The results of this
study could be used as a benchmark to evaluate the
progress that had been made by the efforts to improve
gender disparities in radiation oncology.
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