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Introduction

Women are significantly underrepresented within orthopaedic surgery and academia.
Limited opportunities to present at local and national conferences may impact
professional advancement for women. The purpose of this study was to determine how
often female orthopaedic surgeons presented at orthopaedic grand rounds between
2016-2021, if there was a difference between the types of presentations (technical vs
non-technical) given by female and male speakers, and whether the COVID-19 pandemic
increased the number of opportunities available for female orthopaedic surgeons to
speak at orthopaedic grand rounds with the increase of online platforms.

Methods

A cross sectional study of 8 ACGME accredited orthopaedic residency programs, who are
a part of COERG, was performed. Program directors were asked to describe the
demographics of grand rounds speakers and the types of presentations given by those
speakers before and after the COVID-19 pandemic from September 2016 to September
2021.
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Results

Between September 2016-February 2020, 472 male (83.7%) and 92 (16.3%) female
orthopaedic surgeons presented during grand rounds. There was no significant difference
in the gender distribution of speakers from March 2020-September 2021 during which 81
men (79.4%) and 21 women (20.6%) presented (p=0.315). Men were more likely than
women to present on technical topics before (p=0.006) and after the COVID-19 pandemic

(p=0.023).

Conclusion

Male orthopaedic surgeons more frequently present at grand rounds in comparison to
female orthopaedic surgeons. This was unchanged during the COVID-19 pandemic when
online platforms were increasingly utilized. Male speakers were more likely to present on
technical topics; whereas female speakers were more likely to present on non-technical
topics. Understanding the gender disparity amongst orthopaedic grand rounds speakers
is necessary for programs to re-evaluate and revise the methodology by which speakers
are selected. This can allow for more balanced topic discussions and can foster female

career advancement in academia.
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INTRODUCTION

Despite the gender parity that exists in medical education,
there is still a lack of female representation in academic
medicine, especially within orthopaedic surgery (Linscheid,
Holliday, Ahmed, et al. 2020; Mulcahey et al. 2018; Gerull
et al. 2020; Vij et al., n.d.; Meadows, Skinner, Faraj, et al.
2022). According to the Association of American Medical
Colleges (AAMC), women accounted for approximately 48%
of all medical graduates in the United States and 41% of
full-time medical school faculty in 2018 (“AAMC: Repre-
sentation of Women in Academic Medicine,” n.d.). These
trends are not reflected in orthopaedic surgery, with only
8% of practicing orthopaedic surgeons being female, as of
2019 (Linscheid, Holliday, Ahmed, et al. 2020; “AAMC: Rep-
resentation of Women in Academic Medicine,” n.d.;
“AAMC: Department Chairs by Department, Sex, and Race/
Ethnicity,” n.d.). Additionally, only 20% of assistant profes-
sors, 15% of associate professors, and 9% of full professors
in orthopaedics are women (Gerull et al. 2020). Leadership
in orthopaedics demonstrates similar disparities, with only
6 of 120 (5%) orthopaedic surgery department chairs in the
United States being women (“AAMC: Department Chairs by
Department, Sex, and Race/Ethnicity,” n.d.). Furthermore,
in a 2022 survey study, Ramos et al. found that 52% of state
and regional orthopaedic societies never had a female pres-
ident, and 75% of societies who reported having a female
president had only one (Ramos, Daban, Kale, et al., n.d.).
The disparity in female representation in academics and

Reflect Now!

leadership in orthopaedic surgery may be the result of lim-
ited opportunities for career advancement.

Speaking at national meetings and presenting at grand
rounds are important components for career advancement
in academic medicine. These engagements allow or-
thopaedic surgeons to not only share their expertise, but
also gain visibility amongst their colleagues. Several studies
have demonstrated that women are less likely to present
at medical conferences and on specialty panels (Gerull et
al. 2020; Kraus, Gali, Cunningham, et al. 2020; Arora et
al. 2020; Buell, Hemmelgarn, and Straus 2018; Boiko, An-
derson, and Gordon 2017; Santosa, Larson, Vannucci, et al.
2019; Larson, Sharkey, Poorman, et al. 2020). A study by
Arora et al. that evaluated the representation of women
speakers from 2017 to 2018 at various national subspecialty
medical conferences in five different countries found that
only 30.1% were women (Arora et al. 2020). Similarly, in
2018, Gerull et al. evaluated the prevalence of female pre-
senters at orthopaedic society meetings and found that
only 13% of speakers were women (Gerull et al. 2020). They
also found that female presenters were more likely to have
a non-technical topic than men (e.g. diversity and work-
life balance). Snow et al. had comparable findings in their
study of female grand rounds speakers from 2020 to 2021
in which they also observed that only 13.6% of orthopaedic
grand rounds speakers were women, with women being
more likely to present on a non-technical topic (Snow et al.,
n.d.).

Although prior studies have evaluated the prevalence of
female physicians who present at national meetings and
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grand rounds, there is a lack of data available in the field
of orthopaedic surgery. To our knowledge, the studies by
Gerull et al. and Snow et al. are the only studies that ad-
dress this topic in relation to orthopaedic surgery (Gerull
et al. 2020; Snow et al., n.d.). However, the findings of both
studies are limited to one year, with no data available to
observe changes in female representation in speaking roles
over time. With the recent COVID-19 pandemic, there may
have been a change in the demographics of speakers due
to several conferences transitioning to online platforms,
which has effectively eliminated geographic barriers and
travel expenses.

The purpose of this study was to determine how often fe-
male orthopaedic surgeons presented at orthopaedic grand
rounds between 2016 — 2021, if there was a difference be-
tween the types of presentations (technical vs non-techni-
cal) given by female and male speakers, and whether the
COVID-19 pandemic increased the number of opportunities
available for female orthopaedic surgeons to speak at or-
thopaedic grand rounds with the transition to online plat-
forms.

MATERIALS AND METHODS

This is a cross sectional study of Accreditation Council for
Graduate Medical Education (ACGME) orthopaedic surgery
residency programs in the United States (US) who are a part
of the Collaborative Orthopaedic Education Research Group
(COERG). There are 175 ACGME accredited programs in the
US, and 89 programs were a part of COERG as of May 2022.
The study was presented at the monthly COERG research
meeting in January 2022. Afterwards, an anonymous sur-
vey was distributed via Qualtrics to the orthopaedic surgery
residency program directors who expressed interest in par-
ticipating. This study was evaluated by the Institutional
Review Board at the senior author’s institution and was
considered exempt. The distributed survey included ques-
tions related to the number of grand rounds given within
their department from September 2016 to February 2020,
the number of speakers that were female within that time
frame, and the types of presentations that were given by
male and female presenters at their institution. When in-
quiring about gender, the survey did provide an option for
“other (please specify)” in addition to “male” and “female.”
The presentations were designated as either technical or
non-technical talks. Technical talks were defined as a lec-
ture about topics including a surgical technique, outcome,
basic science, or nonoperative treatment. Non-technical
talks included topics such as diversity and inclusion, work-
life balance, social media, education, relationships, and
work environment. The participants were then asked to an-
swer these same questions for the period from March 2020
to September 2021 to determine whether there was a differ-
ence in female representation amongst speakers during the
COVID-19 pandemic. Additionally, the survey asked pro-
gram directors if they shifted to a virtual platform after
March 2020, to determine if a virtual platform allowed for
greater gender diversity of grand rounds speakers. Lastly,
the survey asked program directors to comment on who se-

lects grand rounds speakers at their institution and to de-
scribe if there were any changes during the five-year period
referenced in the survey.

STATISTICAL ANALYSIS

Descriptive statistics were used to describe the number of
female and male grand rounds speakers, the types of pre-
sentations given, the platform used for grand rounds, as
well as the selection committee. Statistical analysis was
performed by using the Statistical Package for the Social
Sciences (SPSS) (IBM, Armonk, NY, USA). Welch’s t test was
utilized to compare the average number of speakers before
and after the pandemic. Additionally, Fisher’s exact test
was used to compare the gender diversity of grand rounds
speakers before and after the pandemic as well as the types
of presentations given by male and female presenters. Val-
ues were considered statistically significant if p<0.05.

RESULTS

DEMOGRAPHICS

Eight orthopaedic surgery residency program directors
(PD), all of whom identified as male, completed the survey.
Geographically, four programs were in the Northeast (50%),
two were in the Midwest (25%), and one in the South
(12.25%). One program chose not to disclose their geo-
graphic location (12.25%). Seven out of eight programs
(87.5%) indicated that the grand rounds speakers at their
institution were selected by male orthopaedic surgeons in
their department from September 2016 to September 2021,
whereas one program (12.25%) indicated that grand rounds
speakers were selected by an education committee during
the same time period.

FREQUENCY OF FEMALE ORTHOPAEDIC GRAND ROUNDS
SPEAKERS

Prior to the COVID-19 pandemic, programs invited, on av-
erage, 2.4 speakers per month to give grand rounds
(range=1-3). Four of the eight programs (50%) reported that
they invited speakers three times a month, while three pro-
grams (37.5%) invited speakers twice a month. One program
invited a speaker once a month (12.25%). This was rela-
tively unchanged during the COVID-19 pandemic (March
2020 - September 2021), when programs invited 2 speakers
a month (range=1-3) (p=0.266). Six of the 8 programs (75%)
invited speakers twice a month, whereas one program
(12.25%) invited three speakers every month. One program
invited a speaker once a month (12.25%). Between Sep-
tember 2016 to February 2020, 472 male speakers (83.7%,
range: 15-131) and 92 female speakers (16.3%, range: 5-31)
presented at grand rounds in the participating institutions
(Table 1). There were no speakers who were identified un-
der the “other” category. There was no significant differ-
ence in the gender distribution of speakers from March
2020 to September 2021, during which 81 men (79.4%,
range: 2-28) and 21 women (20.6%, range: 0-7) presented
(p=0.315). Two programs reported that they had 0 female
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Table 1. Grand Rounds Speaker Data From Sept 2016-Sept 2021.

Pre-COVID (Sept 2016-Feb 2020)

Post-COVID (March 2020-Sept 2021)

Number of Presenters
Male 472 (83.7%)

Female 92 (16.3%)

Type of Presentations of Male Presenters

Technical 366 (77.5%)
Non-Technical 46 (9.8%)
Not Described 60(12.7%)

Type of Presentations of Female Presenters

Technical 71(77.2%)
Non-Technical 21(22.8%)
P=0.006

Number of Presenters

Male 81(79.4%)
Female 21(20.6%)

P=0.315
Types of Presentations of Male Presents
Technical 70 (86.4%)
Non-Technical 11(13.6%)

Type of Presentations of Female Presenters

Technical 13(61.9%)
Non-Technical 8(38.1%)
P=0.023

grand rounds speakers during the pandemic, although one
of these programs previously reported that they had 31 fe-
male presenters prior to the COVID-19 pandemic from Sep-
tember 2016 to February 2020. Once again, there were no
speakers who were identified under the “other” category.

TYPES OF PRESENTATION

Study participants were then asked to describe the types
of presentations (technical vs non-technical) given by male
and female speakers, as well as to report if the speakers
were involved in any additional type of education (e.g.,
leading a skills lab, journal club, or case-based discussions).
Between September 2016 and February 2020, male presen-
ters were more likely to speak on a technical topic than fe-
male presenters (p=0.006). Of the 92 female grand rounds
speakers, 71 (77.2%) presented on a technical topic and 21
(22.8%) on non-technical topics. When analyzing the male
cohort, one program reported that they had 60 male speak-
ers (12.7%) present from September 2016 to February 2020.
However, the program did not identify the types of presen-
tations given by those speakers, so that data was excluded
from the analysis. Of the remaining 412 male grand rounds
speakers, 366 presented technical talks (88.8%) and 46 gave
non-technical talks (11.2%).

Only 2 programs (25%) reported that their female speak-
ers were involved in education in addition to their grand
rounds’ presentation. In total, 10 female speakers (10.9%)
were involved in educational activities in addition to their
presentation. One female speaker (1.1%) led a skills lab and
9 female speakers (9.8%) participated in case-based discus-
sion sessions. In comparison, four programs (50%) identi-
fied that their male speakers were involved in either host-
ing a journal club or case-based discussion in addition to
their grand rounds’ presentation. Forty-eight male speak-
ers (10.1%) were involved in these additional educational
sessions. Nine male speakers (1.9%) led a journal club and
39 (8.3%) participated in case-based discussions.

Program directors were also asked to address these same
questions for the March 2020 to September 2021 period

after the onset of the COVID-19 pandemic. There was no
change in the gender distribution of presentations between
male and female speakers. Male speakers were still more
likely to present on a technical topic than female speakers
(p=0.023). Of the 21 female presenters during this period,
13 gave technical talks (61.9%) and 8 gave non-technical
talks (38.1%). In comparison, there were 81 male speakers,
70 of whom gave technical talks (86.4%) and 11 gave non-
technical talks (13.6%). Two programs (25%) reported that
none of their male speakers presented on a non-technical
topic. Additionally, one program (12.25%) reported that 5
of their female speakers led case-based discussions (23.8%).
Only one program (12.25%) reported that 7 male speakers
(11.1%) were involved with a case-based discussion.

EDUCATIONAL PLATFORMS

With the onset of the COVID-19 pandemic, online educa-
tional platforms were increasingly utilized for resident ed-
ucation. From September 2016 to February 2020, 4 of 8 pro-
grams (50%) did not utilize an online platform for grand
rounds. Of the four programs (50%) who did use an online
platform, one program (12.25%) indicated that they used
a virtual platform 1-20% of the time for grand rounds, 2
programs (25%) indicated they utilized a virtual platform
21-40% of the time, and 1 program (12.25%) used an on-
line platform 41-60% of the time. Between March 2020 to
September 2021, three programs (37.5%) reported utilizing
a virtual platform 61-80% of the time for grand rounds and
4 (50%) reported utilizing an online platform 81-100% of
the time. Only 1 program (12.25%) indicated that they did
not use a virtual platform for grand rounds after the onset
of the pandemic. Despite the increase in use of virtual plat-
forms, there was no significant change in the gender distri-
bution of grand rounds speakers.
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DISCUSSION

The primary purpose of this study was to determine how of-
ten female orthopaedic surgeons presented at orthopaedic
grand rounds between 2016 — 2021, if there was a difference
between the types of presentations (technical vs non-tech-
nical) given by female versus male speakers, and whether
the COVID-19 pandemic increased the number of opportu-
nities available for female orthopaedic surgeons to speak
at orthopaedic grand rounds with the transition to online
platforms. The results of this study demonstrated that
there was a higher frequency of male orthopaedic surgeons
who gave grand rounds and that male speakers were more
likely to present on a technical topic in comparison to fe-
male speakers. Furthermore, although several programs
transitioned to online platforms after the onset of the
COVID-19 pandemic, there was no significant change in
the representation of female grand rounds speakers, or the
types of presentations given by them.

FREQUENCY OF FEMALE ORTHOPAEDIC GRAND ROUNDS
SPEAKERS

In this study, male orthopaedic surgeons presented during
grand rounds four times more often than female or-
thopaedic surgeons. Overall, women comprised approxi-
mately 20% of grand rounds speakers, whereas men com-
prised almost 80%. This frequency was relatively
unchanged even after the COVID-19 pandemic. The find-
ings of this study are comparable to the results of other
studies performed not only in orthopaedics, but in other
medical and surgical subspecialities which indicate that
women are vastly underrepresented amongst speakers at
national and local conferences (Gerull et al. 2020; Kraus,
Gali, Cunningham, et al. 2020; Arora et al. 2020; Buell,
Hemmelgarn, and Straus 2018; Boiko, Anderson, and Gor-
don 2017; Santosa, Larson, Vannucci, et al. 2019; Larson,
Sharkey, Poorman, et al. 2020). Within orthopaedics, Gerull
et al. observed that women comprise only 14% of speakers
at annual orthopaedic society meetings in 2018 (Gerull et
al. 2020). Similarly, Snow et al. found that only 13.6% of or-
thopaedic grand rounds speakers from 2020-2021 were fe-
male in a study of 49 orthopaedic surgery residency pro-
grams (Snow et al., n.d.).

It has been suggested that the gender gap may be asso-
ciated with a lack of interest rather than a lack of invita-
tion of female orthopaedic surgeons to present at the local
and national levels. However, previous studies have eval-
uated the gender disparity amongst invited presenters in
academia outside of orthopaedics, which suggested that fe-
male and male professionals equally value these types of
opportunities. For example, Nittrouer et al. performed a
study between 2013 and 2014 to evaluate the gender dis-
parity amongst invited colloquia speakers at the top 50 col-
leges and universities in the United States (Nittrouer et al.
2018). The authors found that women were not only less
likely to be invited to be a colloquia speaker, but also were
less likely to decline invitations for colloquium talks than
men. Additionally, they performed a survey to ask faculty

members about their perception of the importance of giving
talks, and the authors found that women and men equally
value the opportunity of colloquium presentations (Nit-
trouer et al. 2018). Given these findings, it is unlikely that
the limited number of female orthopaedic surgeons giving
grand rounds is due to a lack of interest or to female or-
thopaedic surgeons declining the opportunity to present.

Women continue to be underrepresented during speak-
ing engagements at the local and national level throughout
medicine. However, this disparity is even more apparent
in orthopaedic surgery, in which only 8% of practicing or-
thopaedic surgeons are female. It has been hypothesized
that the limited representation of female speakers at or-
thopaedic meetings may be due to fact that such few
women pursue a career in orthopaedic surgery. However,
Kraus et al. evaluated the proportion of female speakers at
anesthesiology grand rounds between 2007-2018 and found
that although there was a statistically significant increase
in the number of female anesthesiologists within their de-
partment over the course of a decade, the increase in the
number of female presenters at grand rounds was not pro-
portional (Kraus, Gali, Cunningham, et al. 2020). These
findings suggests that the small proportion of female
speakers at orthopaedic grand rounds may not entirely be
associated with the small percentage of female orthopaedic
surgeons. Therefore, as the number of female orthopaedic
surgeons increases, an intentional effort must be made to
invite women to speak at academic conferences to provide
opportunities for professional development and academic
advancement.

TYPES OF PRESENTATION

During their evaluation of presentations by female or-
thopaedic surgeons at orthopaedic society meetings, Gerull
et al. found that women were more likely to present on
non-technical topics than technical topics in comparison
their male counterparts, which is consistent with the find-
ings of our study (Gerull et al. 2020). Similarly Snow et al.
in their evaluation of grand rounds speakers between 2020
and 2021, found that female speakers were more likely to
speak on a non-technical topic (Snow et al., n.d.). Although
the non-technical topics are important, they do not carry
the same esteem as technical presentations. By presenting
on a technical topic, presenters can share their knowledge
as an expert in their field. A non-technical topic presenta-
tion does not allow for the same opportunity, which makes
the type of presentation another topic of gender disparity.
Since female presenters are more likely to speak about a
non-technical topic, they do not receive the same recogni-
tion or prestige as their male counterparts. It is, therefore,
important to not only invite more women to speak dur-
ing orthopaedic conferences, but also to encourage female
presenters to speak about technical topics. In contrast, two
programs in this study reported that none of their male
speakers presented on a non-technical topic. As important
as it is for female orthopaedic surgeons to present on tech-
nical topics, it is equally important for male orthopaedic
surgeons to be involved in some of the non-technical talks.
This provides an opportunity for the audience, often com-
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posed of residents in training, to provide a more balanced
discussion on topics such as wellness and work life balance.

IMPACT OF THE COVID-19 PANDEMIC

Due to the COVID-19 pandemic, resident education had to
be modified, and there was a greater utilization of online
platforms (Kogan et al. 2020). In this study, the surveyed
orthopaedic residency programs mirrored this trend. It was
hypothesized that the online platforms would allow for a
greater diversity of speakers since the time and cost asso-
ciated with travel were no longer significant barriers. The
results of our study showed no change in the proportion
of male and female grand rounds speakers during the
COVID-19 pandemic. However, two programs (28%) re-
ported that they had no female grand rounds speakers dur-
ing this period. One of the two programs had previously
reported that they had 31 female speakers at their institu-
tion from September 2016 to February 2020, which was the
highest number of female speakers reported at single pro-
gram in this study.

The COVID-19 pandemic continues to have significant
impact in medicine not only regarding patient care and
resident education, but also gender equity. Although the
general work force is now equally comprised of both men
and women, women are still most often considered the pri-
mary caregivers and homemakers. The COVID-19 pandemic
has propagated some of these gender inequities in acade-
mic medicine with a disproportionate increase in home re-
sponsibilities for female physicians in comparison to male
physicians. Comparably, radiologists and oncologists per-
formed surveys in their respective fields, and female physi-
cians reported that their responsibilities at home increased
significantly more than their male counterparts, which neg-
atively impacted their professional productivity and ability
to engage in scholarly activity, such as research (Garrido,
Adjei, Bajpai, et al. 2021; Plaunova et al. 2021; Tso and
Parikh 2021). This brings forth the concern that the new
challenges associated with the pandemic may further prop-
agate the gender inequity in medicine and limit the ability
of women to advance their careers in academia (Woitowich
et al. 2021).

GRAND ROUNDS SPEAKER SELECTION

Seven out of the eight programs who responded to the sur-
vey indicated that grand rounds speakers were selected by
male orthopaedic surgeons. A study by Arora et al. observed
that women were more likely to be invited to speak at med-
ical conferences if there were women on the committee se-
lecting the speakers (Arora et al. 2020). Similarly, Gerull et
al. found that women had more opportunities to speak at

national conferences if there were women in leadership po-
sitions within the society or if there was a diversity initia-
tive within the society (Gerull et al. 2020). Therefore, one
way to increase the gender diversity of physicians in acad-
emia is through the mentorship and promotion of female
orthopaedic surgeons. Speaking at grand rounds not only
allows for career advancement, but also increases the visi-
bility of female mentors for female medical students. When
female orthopaedic surgeons were asked about their opin-
ion regarding why female medical students may not pursue
orthopaedic surgery, 69% responded that they believe it is
associated with a lack of strong mentorship (Rohde, Wolf,
and Adams 2016). Increasing the diversity of speakers at
orthopaedic grand rounds would create more opportunities
for female medical students to connect with female men-
tors. This would in turn foster female interest and improve
the gender diversity of the field overall.

LIMITATIONS

This study has several limitations. The findings of this
study are limited to the eight programs who elected to par-
ticipate in the study, which may serve as a source of selec-
tion bias. However, the findings of this study are compa-
rable to studies performed in other medical subspecialties,
as well as the study performed by Gerull et al. in 2018 and
Snow et al. from 2020-2021 (Gerull et al. 2020; Snow et al.,
n.d.). Additionally, program directors who agreed to partic-
ipate may be individuals who are cognizant of the gender
gap within orthopaedics and understand the importance of
diversity. As a result, the programs included in this study
may a higher frequency of female speakers in comparison
to other programs.

CONCLUSION

Male orthopaedic surgeons more frequently present at
grand rounds in comparison to female orthopaedic sur-
geons. This was unchanged during the COVID-19 pandemic
when online platforms were increasingly utilized. Male
speakers were more likely to present on technical topics;
whereas female speakers were more likely to present on
non-technical topics. Understanding the gender disparity
amongst orthopaedic grand rounds speakers is necessary
for programs to re-evaluate and revise the methodology by
which speakers are selected. This can allow for more bal-
anced topic discussions and can foster female career ad-
vancement in academia.
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