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Abstract
Background Women residents are underrepresented in
orthopaedic surgery. The causes of the deficit of women
in orthopaedic surgery are multifactorial, but by identi-
fying the perceptions of women in orthopaedic residency
training and comparing them with the perceptions of
men, we can improve our understanding of ways to
enhance the recruitment of qualified and diverse
candidates.

Questions/purposes (1) What differences exist in the
perceived experiences of residents identifying as women
and men regarding professional, social, and personal in-
teractions during residency training? (2) Are there differ-
ences in the percentage of women and men residents who
have experienced harassment or discrimination in pre-
residency interviews, and are there differences in the type
of harassment or discrimination experienced?
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Methods A survey was generated using Academy of
Critical Care: Development, Evaluation, and Methodology
guidelines. Two focus groups with seven attending ortho-
paedic surgeons who participate in the Collaborative
Orthopaedic Education Research Group and who are ex-
perts on gender diversity in orthopaedics were held to
improve survey validity. The survey included binary-
response, Likert, and free-text questions on the perception
of professional, social, and personal interactions held by
the resident being surveyed. The questions focused on a
respondent’s perception of interactions with staff mem-
bers, patients, resident colleagues, and attending surgeons,
as well as sexual harassment. Program directors at 10 se-
lected Accreditation Council for Graduate Medical
Education (ACGME)–accredited orthopaedic residency
programs that participate in the Collaborative Orthopaedic
Education Research Group shared the survey with resi-
dents at their institutions. There were 95 programs in the
Collaborative Orthopaedic Education Research Group at
the time this survey was distributed. In this program, di-
rectors or other interested teaching faculty in orthopaedic
residency programs voluntarily participate to discuss and
develop quality research on resident and fellow education.
These 95 programs account for 46% of the ACGME-
accredited programs in the United States at the time the
survey was created and distributed. The 10 residency
programs had a total of 232 enrolled residents; 15% (34)
identified as women. This gender distribution models the
national sample of orthopaedic residents. Survey reliability
was assessed by calculating the Cronbach alpha after de-
termining the variance in each relevant (nondemographic)
survey item. The final survey was found to have excellent
internal reliability (alpha = 0.95). Responses from residents
identifying as women and those identifying as men were
compared using Fisher exact tests for all categorical data,
and two-tailed independent t-tests were used for all con-
tinuous data. Differences in each survey category (pro-
fessional interactions, social interactions, personal
interactions, and sexual harassment in preresidency in-
terview experiences) were calculated.
Results Women reported experiencing microaggressions
(left undefined to the survey respondent, but generally
considered to be subtle, stunning, often automatic, and
nonverbal exchanges that are “put downs”) at work more
frequently thanmen did (40% [six of 15] versus 5% [four of
74]; p < 0.001). Specifically, women perceived being
interrupted (53% [eight of 15] versus 5% [four of 75]); p <
0.001) by men colleagues, called by their first name (67%
[10 of 15] versus 4% [3 of 72]; p < 0.001), and given
administrative tasks (27% [four of 15] versus 1% [one of
75]; p = 0.004) more often than men. More women than
men perceived that patients (33% [five of 15] versus 0 of 74
[0%]; p < 0.001) and hospital staff (27% [four of 15] versus
7% [five of 74]; p = 0.01) respected their opinion less than

that of men. More women than men perceived that group
humor negatively targeted their gender (47% [seven of 15]
versus 1% [one of 75]; p < 0.001) and that criticism of their
surgical skill was based on their gender rather than their
ability (33% [five of 15] versus 5% [four of 78]; p = 0.005).
In residency or subinternship interviews, 20% of women
reported experiencing sexual harassment as defined by a
listing of known types of harassment in the question stem,
compared with 0% of men (p = 0.004). Women reported
harassment in the form of verbal remarks of a sexual nature
and obscene images in the workplace, whereas men did not
report any form of harassment during interviews.
Conclusion These findings suggest that the greatest dis-
crepancies in the perceived experiences of women and men
residents lie in professional interactions, and women resi-
dents are more likely to experience sexual harassment and
disparaging humor than men residents.
Clinical Relevance Addressing these discrepancies, par-
ticularly in the professional setting, will help to create a
more inclusive work environment and attract more women
to orthopaedic surgery. Annual distribution of the survey
used in this study by program directors to residents in their
programs can help to identify discrepant perceptions that,
coupled with the collection of objective data, can be tar-
geted for improvement.

Introduction

Women residents and attending physicians are un-
derrepresented in the educational and professional ranks of
orthopaedic surgery. Despite increased representation of
women in other surgical specialties [7], the same trend has
not been seen in orthopaedic surgery. Orthopaedics has the
lowest percentage of women residents among all surgical
specialties; currently, only 13% to 14% of all orthopaedic
residents are women [16, 26, 28]. Orthopaedic residency is
challenging for all residents, and women may encounter
additional stresses related to their gender. Women often
lack same-gender mentors and professional allies [6, 13,
19, 20], they may struggle to be perceived as an equal to
men [18, 21], and some face the complex decision of
whether to become pregnant or face the logistics of being
pregnant in a demanding work environment [9, 15].

The perceived experiences of women residents in or-
thopaedic surgery and the stereotypes of the specialty and
people in orthopaedic surgery can influence a medical
student’s belonging in and desire to pursue a career in
orthopaedic surgery [8, 11], and the slow growth in gender
diversity in orthopaedic surgery has been attributed, in part,
to these perceptions. One study surveyed medical students
and found that perceptions of long hours, high physical
demands, and the predominance of men in the field were
deterrents to pursuing careers in orthopaedic surgery for
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women [2]. Rohde et al. [22] found similar results, with
students noting concerns about the ability to achieve work-
life balance in orthopaedic surgery.

It has also been shown that most women residents in
orthopaedic surgery are likely to report experiencing
microaggressions (defined as subtle, stunning, often auto-
matic, and nonverbal exchanges that are “put downs”) at
some point during their training and are more likely to face
these than fellows or practicing orthopaedic surgeons [23].
Another study [29] found that more than two-thirds of
women orthopaedic residents reported facing some form of
sexual harassment during training. Individuals who expe-
rienced these behaviors are more likely to demonstrate
markers of burnout [12], which can not only impact mental
health but also lead to attrition from the field.

It is important to understand the experiences of women
residents and directly compare them to the experiences of
men residents so that gender diversity can be improved in
orthopaedic surgery. Although the perceptions of ortho-
paedic surgery training held by women students have been
documented [11], no prior study, to our knowledge, has
evaluated the perceptions of women residents in ortho-
paedic surgery with regard to their professional and social
environments and directly compared them with those of
men residents or assessed the percentage of women and
men experiencing harassment, as well as the type of ha-
rassment, even before residency. These perceptions are
important to identify, not only to attract more women into
the field but also to improve the wellbeing and retention of
women currently in training.

We asked: (1) What differences exist in the perceived
experiences of residents identifying as women and men
regarding professional, social, and personal interactions
during residency training? (2) Are there differences in the
percentage of women and men residents who have expe-
rienced harassment or discrimination in preresidency in-
terviews, and are there differences in the type of
harassment or discrimination experienced?

Materials and Methods

Development and Pretesting

A closed survey instrument from a pilot study on this topic
conducted in 2018 was validated using Academy of
Critical Care: Development, Evaluation, and Methodology
guidelines [4]. The original survey was created and
reviewed by two medical students (MS and JT, who are not
authors of this study) and two attending orthopaedic sur-
geons (ADS,MKM). The survey design ensured that issues
related to item generation, question composition and for-
matting, bias avoidance, survey administration, and re-
sponse rates were considered and applied. Pilot data from

132men andwomen orthopaedic surgery residents allowed
us to assess the survey’s reliability. Questions that con-
tributed to decreasing reliability were eliminated. Two
experts in the field of gender and diversity in orthopaedic
surgery (KJT and SEA) revised the survey to improve its
validity. Finally, two focus groups, which included seven
attending orthopaedic surgeons (three in one group and
four in the other) from several geographic regions in the
United States, each with backgrounds in resident education
and diversity, were conducted. This resulted in question-
by-question feedback regarding inclusive wording, re-
sponse enhancement, and greater instrument validity. This
process yielded a 22-question anonymous online survey.

Recruitment Process

This survey was distributed to the program directors at 10
Accreditation Council for Graduate Medical Education
(ACGME)–accredited orthopaedic surgery residency pro-
grams. These programs were selected based on the program
director’s involvement in the Collaborative Orthopaedic
Education Research Group as well as their voluntary com-
mitment to distributing the survey to the residents in their
program. There were 95 programs in the Collaborative
Orthopaedic Education Research Group at the time this
survey was distributed. In this organization, program direc-
tors or other interested teaching faculty in orthopaedic resi-
dency programs voluntarily participate to discuss and
develop quality research on resident and fellow education.
Geographic diversity (including programs from all four
United States Census regions) and size diversity of the pro-
grams (inclusion of postgraduate class smaller than six resi-
dents or six and more) was considered in order to create a
pool of potential respondents whose responses could be
generalized to the national resident pool. At the time of
survey creation and distribution, there were 208 ACGME-
accredited orthopaedic surgery residency programs in the
country; thus, Collaborative Orthopaedic Education
Research Group membership included 46% of all possible
programs. An email to the program directors contained in-
structions to forward the survey to all residents in their pro-
grams. Follow-up emails were sent 3, 6, and 10weeks later to
encourage further participation.

The Survey and its Administration

The survey (Supplemental Digital Content 1; http://links.
lww.com/CORR/A967) was created and distributed using
Qualtrics (Qualtrics XM Inc), and responses were blinded
so no collected data could be used to identify the individual
responding or the program in which they were training.
Questions consisted of a combination of multiple choice,
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free text, and Likert scales and focused on the enrollment
demographics and faculty characteristics of the residency
program; the respondent’s perception of the program’s
professional and social environments; their interactions
with colleagues, hospital staff, and patients; and biases
experienced. Sexual harassment was the focus of two
questions and was defined as any of the following:
unwanted touching; sexual assault or rape; verbal
remarks of a sexual nature (including jokes) directed
toward a resident or in their presence; gestures of a sexual
nature, including exposure of any private parts; lustful
staring at a resident or a part of their body; messages of a
sexual nature sent to the resident via email, direct
messaging, or on social media; obscene images in the
workplace, including calendars, desktop screens, and
posters; stalking, including online or physically; sexual
coercion, in which a person promises or hints at enhanced
career prospects in return for a sexual favor, or threatens
adverse career impact if the recipient does not respond
favorably; or persistent and unwanted invitations of a
sexual nature. Of note, the term “microaggression” used in
the survey was not defined explicitly in the survey given
that it is defined similarly in major dictionaries without
meaningful difference between sources.

Response Percentages and Demographics

Ninety-seven responses were obtained. This represented
42% of potential respondents (232 total residents). Two
respondents did not indicate their gender and were not in-
cluded. One respondent was a fellow and thus was not
included, leaving 94 responses. Eighty-three percent (78 of
94 respondents) identified as men, 16% (15 of 94) identi-
fied as women, and 1% (one of 94) identified as gender-
nonconforming. Gender was examined in a binary frame-
work for the statistical analysis because of the limited
number of gender-nonconforming individuals responding
to the survey and in orthopaedics in general. Thus, the
gender-nonconforming respondent was not included in this
analysis. Of the potential respondents, 44% (15 of 34) of
women and 39% (78 of 198) of men responded, with no
difference in the proportion of responses based on gender
(p = 0.70). There were no differences in the proportions of
geographic divisions (p = 0.18) or class sizes (p = 0.052)
represented by the responding men and women.

The mean total number of women reported in each resi-
dency programwas 2.86 4.0 (range 0 to 20). A total of 7.5%
(seven) of respondents were in programs with no women
residents, and 43% (40) were in programs with only one
woman resident. Twenty-two percent of respondents (21)
were in programs that had no women faculty with frequent
interactions with the residents in their program, and an ad-
ditional 22% (21 respondents) had exposure to only one

woman facultymember. Themeannumber ofwomen faculty
members who had frequent interactions with residents (for
example, were on teaching staff or were part of a clinical
rotation) was 2.16 2.3 per program (range 0 to 10), and the
mean number of women faculty in leadership positions (such
as program director, associate program director, fellowship
director, chairperson, or division chief) in these residency
programs was 0.95 6 1.2 (range 0 to 5).

Ethical Approval

We obtained approval from the institutional review board
at Tulane University, New Orleans, LA, USA (number
2021-120).

Statistical Analysis

Survey responses from women and men were compared.
Fisher exact tests were used to compare and evaluate all
categorical data, and two-tailed independent t-tests were
used to compare responses regarding all continuous data.A p
value < 0.05 was considered significant. To assess the re-
liability of the pilot and final surveys, the Cronbach alpha
was calculated after determining the variance of each rele-
vant (nondemographic) survey item, and thefinal surveywas
found to have excellent internal reliability (alpha = 0.95).

Results

Differences Between Men and Women Residents
Regarding Professional, Social, and Personal Interactions
During Residency

Professional Interactions

There were gender-based differences in the professional en-
vironment in both the surgical and administrative aspects of
orthopaedic residency training. Overall, six of 15 women
reported that they believed they had been the target of
microaggressions from hospital staff members more fre-
quently than coresidents of a different gender had, while only
5% (four of 74) ofmen agreedwith this statement (p < 0.001).

More women than men reported they believed they were
provided fewer opportunities to participate in complex pro-
cedures than residents of a different gender from their own
(14% [two of 14] versus 0% [0 of 75]; p = 0.02). However,
there was no difference between men and women in the
perceived frequency of invitation to participate in procedures
in general (1% [one of 74] versus 7% [one of 14]; p = 0.28).
In addition, women reported they were given more admin-
istrative or nonclinical tasks than men did (27% [four of 15]
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versus 1% [one of 75]; p = 0.004). Furthermore, a greater
proportion of women than men perceived that criticism of
their surgical skill or decision-making was based on their
gender rather than their ability (33% [five of 15] versus 5%
[four of 78]; p = 0.005). Despite this, there was no difference
betweenwomen andmen regarding their perception that they
had equality in terms of operative independence (73% [11 of
15] versus 79% [62 of 78]; p = 0.60).

Women also experienced differences in verbal commu-
nication in a professional setting compared with men.
Women reported they were interrupted more often by col-
leagues of a different gender than men were (53% [eight of
15] versus 5% [four of 75]; p < 0.001). Furthermore, more
women thanmen agreedwith the statement, “I am referred to
by my first name rather than my title of doctor more fre-
quently” (67% [10 of 15] versus 4% [three of 72]; p < 0.001).

Additionally, men and women residents experienced
differences in their interactions with hospital staff, such as
scrub technicians or nurses, aswell as with patients. A greater
proportion of women than men felt their opinions were
respected by hospital staff less frequently (27% [four of 15]
versus 7% [five of 74]; p = 0.01). Women, more commonly
thanmen, perceived that patients were less likely to adhere to
their instructions (13% [two of 15] versus 0% [0 of 73]; p =
0.01) and respected their opinion less than that of men (33%
[five of 15] versus 0% [0 of 74]; p < 0.001) (Fig. 1).

Social Interactions

Overall, all women and most men believed their relation-
ships with coresidents of a different gender were collegial

(100% [15 of 15] versus 97% [72 of 74]; p > 0.99). Few
women and men believed that junior residents ignored them
in social settings (8% [one of 13] versus 3% [two of 70]; p =
0.43). Additionally, very fewwomen andmen felt theywere
socially ignored by coresidents of a different gender, and
there was no difference between these groups (7% [one of
15] versus 4% [three of 72]; p > 0.99). However, seven of the
15women felt that group jokes or dynamics often negatively
targeted their gender, whereas only 1% (one of 75) of the
men felt this way (p < 0.001). Additionally, more women
thanmen perceived that group humor among colleagueswas
degrading to women (47% [seven of 15] versus 5% [four of
76]; p < 0.001). Most women and men did not believe that
group humor was degrading tomen (0% [0 of 15] versus 7%
[five of 76]; p = 0.58) (Fig. 2).

Personal Environment

Most women and men indicated they did not feel lonely or
isolated from other residents (93% [14 of 15] versus 99%
[74 of 75]; p = 0.29). Three of these 15 women noted a lack
of a strong support system outside of work, while only 3%
(two of 77) of men noted this finding (p = 0.03). There was
no difference in the proportion of men and womenwho had
difficulties in balancing residency with personal life (55%
[42 of 77] versus 60% [nine of 15]; p = 0.78) or those with
substantial life distress during residency, such as divorce or
break-up of a long-term relationship (21% [16 of 77] versus
7% [one of 15]; p = 0.29). There was no difference between
men and women regarding having children (26% [20 of 78]
versus 7% [one of 15]; p = 0.18) (Fig. 3).

Fig. 1 This bar chart demonstrates the percentage of men (black) and women (gray) resident respondents who agreed that their
experiences in each interaction was different from that of the opposite gender.
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Differences in the Percentage of Residents Who Have
Experienced Harassment or Discrimination in
Preresidency Interviews and Type of Harassment or
Discrimination Experienced

In analyzing differences specific to subinternship or resi-
dency interview experiences, more women than men
reported they experienced sexual harassment in such en-
vironments (20% [three of 15] versus 0% [0 of 78]; p =
0.004). Sexual harassment was defined in the survey
question stem according to a definition from a previous
study [29]. The type of sexual harassment experienced by
women included verbal remarks of a sexual nature (three of
four descriptions) and obscene images in the workplace
(one of four descriptions). One woman experienced both
verbal remarks of a sexual nature and obscene images in the
workplace. We could not subanalyze the types of sexual
harassment experienced, given the small number of events
in question. There was no difference between men and
women in their perception of gender-based discrimination
in interviews or subinternship experiences (5% [four of 78]
versus 13% [two of 15]; p = 0.25).

Discussion

Previous studies have evaluated the impact of experiences in
youth through medical school that result in the decisions of
women to pursue careers in orthopaedic surgery [3, 11, 22, 25].
This decision is often informed by what they observe in the
experiences of women in training as well as longstanding
stereotypes that can affect feelings of belonging [8]. The en-
vironment faced by women while in medical and surgical
training programs has been documented [18] and impacts not

only the opinions of students regarding the field but also the
wellbeing of women residents. This could contribute to attri-
tion of women from orthopaedic surgery [12]. Although pre-
viously defined at other levels of training or practice in
orthopaedic surgery [24] and in residency programs in fields
outside orthopedic surgery, the current study demonstrates
(based on the responses from a novel, validated survey in-
strument) that differences exist in the perceptions of women
andmen orthopaedic residentswith regard to their professional
and social interactions and their experiences of sexual ha-
rassment and discrimination as medical students during resi-
dency interviews. Specifically, we found that women
residents,when comparing their experienceswith those ofmen
residents, reported more microaggressions from hospital staff
members, fewer opportunities to participate in complex pro-
cedures, more administrative or nonclinical tasks, more criti-
cismof surgical skill or decision-making basedon their gender,
more interruptions from colleagues of a different gender, more
references by their first name rather than professional title, less
respect frompatients and hospital staff, andmore group humor
targeting their gender than men residents.

Limitations

First, the comparisons made in this study were based on data
from a potential sample of 232 residents from 10 programs
rather than a national sample of orthopaedic residents. This
was intentional to limit nonresponder bias and was directed
by feedback from our pilot study, which had a very low
response proportion. We only surveyed residents via pro-
gram directors from 10 select programs in the Collaborative
Orthopaedic EducationResearch Group, whowould assist in
ensuring a high response proportion. Selecting a subset of

Fig. 2 This bar chart depicts differences in experiences between men (black) and women (gray) orthopaedic surgery residents
regarding the social atmosphere of their residency program.
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residency programs allowed an appropriate calculation of the
response percentage rather than sending the survey to all
program directors and then not knowing which residents re-
ceived the survey, avoiding the limitation of nonresponder
bias. To help improve the generalizability of the data, we
selected these 10 programs by considering their geography,
class size, population territory (urban versus rural), and other
features to model the national sample of residents, similar to
how databases (such as the National Inpatient Sample or
National Electronic Injury Surveillance System) select hos-
pitals for reporting. Furthermore, our sample population
represents all postgraduate years and women:men ratio of the
national sample. Thus, although this survey yielded only 15
responses from women orthopaedic residents, our proportion
of respondents who were women (16%) was similar to that of
the total resident pool in the United States (14%).
Additionally, the proportion of women who responded
among all possible women respondents was not different
from the proportion ofmenwho responded, and therewere no
differences in the geography or class sizes of the two groups
of respondents. Additionally, given that the survey asks
questions about preresidency events, responses may be sub-
ject to recall bias, given the length of time from the recalled
event to the survey’s administration. However, when re-
spondents recalled whether such impactful and upsetting sit-
uations occurred (such as sexual harassment or
discrimination), we expect that the memory of the occurrence
would not be lost to recall. We also recognize there was no
definition of the term “microaggression” in the question stem.
This could have resulted in variable interpretation and loss of
validity of the responses and our data.

Most importantly, this survey aimed to elicit the sub-
jective response of residents. It was not structured to define
objective differences in factors such as procedure volume
and numbers of administrative tasks. This study design was
selected to help us understand how residents perceive their
experiences, because perception does not always reflect the
true objective evidence. We believe a resident’s subjective
perception drives the discussion between that resident
and a medical student or prospective applicant about their
residency experience and sparks or extinguishes interest in
applying to orthopaedics. We also believe that subjective
factors play strongly into a resident’s daily interpersonal
interactions with other residents, attending surgeons, staff,
and others during the resident’s day-to-day life.

Differences Between Men and Women Residents
Regarding Professional, Social, and Personal Interactions
During Residency

Generally, there were many more instances of perceived
differences between women and men with regard to pro-
fessional interactions than in the social or personal categories.
We found that women residents reported more micro-
aggressions from hospital staff members, fewer opportunities
to participate in complex procedures, more administrative or
nonclinical tasks, more criticism of surgical skill or decision-
making based on their gender, more interruptions from col-
leagues of a different gender, more references by their first
name rather than professional title, and less respect from
patients and hospital staff than men did. At the time of this

Fig. 3 This bar chart depicts the percentage of men (black) and women (gray) residents who experienced the described personal
life events while in orthopaedic surgery residency.
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survey’s distribution, to our knowledge, there had been no
documented reports specifically comparing perceptions of
the professional interactions of men and women residents;
thus, we believe these are novel findings. Unfortunately, our
findings are similar to the reported experiences of women in
fields outside orthopaedic surgery. In general surgery, men
and women residents noted differential opportunities for
women, high rates of dismissal of the professional titles of
women by patients, and negative stereotyping of women
residents [18]. Another study [17] noted that women in
general surgery (trainees and consultants) weremore likely to
have their opinions ignored or were more likely to be bullied
in a professional setting. One further study [1] described the
gender-related aspects of the “minority tax” and described
that pressure for women to participate inmore administrative
tasks can have implications on their career.

In terms of social experiences, women were more likely
to report group humor among their colleagues as being
degrading toward women. This, along with women per-
ceiving they were interrupted by colleagues more often
thanmen, suggests that women have different interpersonal
experiences than men do. This finding supports previous
evidence that women generally feel more bullied than men
in surgery and surgical subspecialties [5, 17]. These find-
ings suggest that women experience a more hostile social
environment than men do.

In terms of personal experiences, women felt less sup-
ported at home than men did. This finding agrees with the
work of others who found that women orthopaedic and
nonorthopaedic surgeons had more primary household re-
sponsibilities and lower career satisfaction than their men
colleagues [10, 14]. However, we found there was no dif-
ference in the experience of distressing life events, such as
divorce, during residency between men and women re-
spondents. Unsurprisingly, women and men orthopaedic
residents both experienced personal conflicts and difficulties
in finding work-life balance overall. This can bemore taxing
on residents without a strong support system at home, sug-
gesting that women may have a more difficult time on this
front. Lack of support at work or at home is a large con-
tributor to burnout, especially for women [27]. Fortunately,
loneliness, often cited as a risk factor for burnout, was not
frequently noted by the respondents in this study.

Differences in the Percentage of Residents Who Have
Experienced Harassment or Discrimination in
Preresidency Interviews and Type of Harassment or
Discrimination Experienced

Three women and no men indicated they had experienced
sexual harassment in residency or subinternship interviews,
including sexual verbal remarks made toward them,
although a subset of men perceived discrimination. One

study [29] found that 68% of surveyed practicing women
orthopaedic surgeons experienced sexual harassment while
in residency training, and another found that 47% of sur-
veyedwomenwhowereAmericanAcademy ofOrthopaedic
Surgeons members experienced sexual harassment in the
workplace [24]. These data, in conjunction with our survey,
suggest that sexual harassment occurs in residency inter-
views, and unfortunately may continue throughout a wom-
an’s career. Although this finding does not detract from the
gravity of this issue for women, men in our survey pop-
ulation also felt discriminated against. Although perceived
discrimination against men was less frequent than that per-
ceived by women, this has been documented in a survey of
American Academy of Orthopaedic Surgeons members [24]
and should be considered in the context of improving the
environment for all parties.

Possible Solutions

Based on the findings of this study, we recommend that the
first step to addressing these issues and working to create a
more gender-equitable environment is to identify and ac-
knowledge the perceived discrepancies on a program level.
Having each orthopaedic surgery residency program self-
administer the survey from this study and openly discuss the
results in a manner that keeps respondent confidentiality can
identify issues not previously expressed. This is a rapid option
for internal quality improvement that program leadership can
use to understand the concerns of residents and is not resource
intensive. Subsequently, objective data should be collected.
For example, residency programs should more actively, and
on a recurring basis, track residents’ complex procedure
volumes to identify differences between men and women
residents. If differences exist, opportunities to enhance the
experience of those with fewer complex procedures would be
program-specific, although recognizing the pattern of un-
derlying issues would help to correct this issue. In addition,
the distribution of administrative tasks should be examined in
order to assure gender equity. These objective data can help
validate the subjective perceptions of residents, specifically in
the professional environment, given the high number of dis-
crepancies between what men and women perceive. Vocal
leadership from residency program directors that highlights
the differences in residency experiences based on gender and
sets expectations of inclusivity can facilitate improved
awareness among trainees and faculty to improve these ex-
periences. Recruiting and promoting more women to aca-
demic roles can help address issues faced bywomen residents
and medical students; however, the development of more
training programs to promote social and cultural competency
should not rely solely on the input of women faculty, because
this is the responsibility of all orthopaedic surgery faculty,
especially men in leadership positions. Additionally, the
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creation of formal mentorship programs in residency pro-
grams, graduate medical education departments, or hospital
systems would enhance access and promote mutually bene-
ficial relationships. Finally, training faculty and residents in
identifying and appropriately responding tomicroaggressions
and harassment in the workplace can help address these
issues.

Conclusion

We found that women residents were more likely to
perceive differences in experiences related mostly to
their professional environment, but also reported dis-
paraging humor, being discounted as a physician, being
given more administrative tasks than men residents, and
more sexual harassment during preresidency interviews.
All of these can lead women to feel they have a lack of
support and that they do not belong in orthopaedic sur-
gery, increasing the risk of burnout. Given that reported
differences in professional interactions were more
common than those in the social or personal areas, the
focus should be on interventions to improve professional
interactions. Differential and negative experiences may
start before residency begins, because women reported
sexual harassment in subinternship or residency inter-
views. However, improving the culture of orthopaedic
surgery is everyone’s responsibility, especially that of
men, because most faculty members are men, as are most
members of department and program leadership.
Acknowledging these different experiences between
men residents and women residents is the first step to
decreasing bias, creating a more inclusive and healthy
work environment for women in orthopaedics and en-
hancing the pipeline for future generations.
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