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Background: The number of female doctors graduating from medical schools worldwide is increasing; however, orthopedic surgery
remains one of the least gender-diverse surgical fields.

Objective: This scoping review aims to map the literature on the challenges faced by female orthopedic surgeons, categorize them
into key domains, and identify essential gaps to guide future research and institutional reform.

Methods: A scoping review study design was employed, utilizing the Arksey and O’Malley framework. PubMed, Scopus, and Web of
Science were searched for articles published between January 2000 and 2024. Papers that addressed challenges faced by female
orthopedic residents and surgeons were included; of the studies screened, 92 met the inclusion criteria.

Results: Challenges were discussed in three main domains: female representation, the health and occupational risks, and the
emotional environment. Approximately 23 challenges were identified. While the increase in female representation in orthopedic
surgery more than doubled between 2000 and 2020, gender disparity persists. Musculoskeletal injuries were identified as the most
common occupational health concern. Microaggressions were described in several forms: verbal comments, assumptions about skills,
traditional role stereotypes, sexist language, and exclusion from informal networks.

Limitations: The study’s limitations include unexplored multiple challenges due to the limited availability of data, such as unequal
pay, patient preferences, and military orthopedic care. Most of the included studies were cross-sectional surveys, which limits
generalizability and causal inference.

Conclusion: This review highlights the persistent gender-related challenges in the field of orthopedic surgery. Initiatives for
mentorship and representation are in place and appear promising. Nonetheless, challenges related to occupational safety, well-being
support, and leadership roles remain inadequately addressed. Future efforts must prioritize mentorship, ergonomic equipment design,
strategies to address microaggressions, and institutional commitment to support female orthopedic surgeons.
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Introduction

Gender disparities persist across surgical specialties. Currently, only one-third of surgeons worldwide are women.'
Despite progress in female representation within surgical fields, they are still underrepresented in many domains,
orthopedic surgery in particular.” This raises concerns, especially given that women currently make up more than 50%
of medical school graduates worldwide.® These statistics highlight a gender imbalance that persists in medical education,
particularly within surgical fields.

Orthopedic surgery is considered one of the least diverse fields of surgery.* Historically, orthopedic surgery has been
associated with physical strength and masculine identity, and progress in dismantling these stereotypes has been slow.’
The practicing female orthopedic surgeons account for only 16% in Canada, 6.9% in the United Kingdom, 6.5% in the
United States, and only 1% in India.®® Some individuals may wonder about the reasons these figures are alarming.
Numerous studies regarding group performance demonstrate that workforces characterized by diversity in aspects such as

gender, race, and ethnicity yield enhanced decision-making processes and superior outcomes.’
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While the literature has explored challenges faced by female orthopedic surgeons, such as mentorship, physical demands,
pregnancy-related concerns, and more, the evidence remains fragmented and lacks a comprehensive synthesis.”'! There is
limited research exploring the perspectives of female orthopedic surgeons on these challenges and their related outcomes.
Furthermore, the lack of research on the long-term impact of these challenges on female surgeons’ careers, patient care, and
training environment is another noteworthy gap in the literature.

To address these gaps, this scoping review was designed. While systematic reviews typically focus on evaluating the
quality or effectiveness of interventions, a scoping review is more appropriate for this topic. This is because the aim is to
map a broad, complex field where the evidence is emerging. Given the heterogeneity in the study types, ranging from
qualitative to national surveys, a scoping review was chosen to collect and categorize the existing evidence on the
obstacles faced by female orthopedic surgeons.

Understanding these challenges not only promotes gender equality but also has direct implications for patient care,
workforce diversity, and the sustainability of the orthopedic profession.”'* Gender-related barriers can directly influence
career satisfaction and surgical performance, ultimately affecting clinical outcomes.

This paper aims to systematically map the professional, cultural, and structural challenges reported in the literature and to
identify gaps in knowledge, highlight areas for future research, and interventions. The challenges will be analysed by subcategor-
ization into three main domains: female representation, the health and occupational concerns and the emotional environment.

Methodology
For this topic, it was found that there was wide variation in the evidence and research design in the literature. Therefore, a
scoping review study design was chosen, utilizing the Arksey and O’Malley framework.'?

Search Strategy

A scoping review was conducted using Covidence software.'* The following databases were used in the search: PubMed,

Scopus, and Web of Science. This search included studies published between January 2000 and December 2024.
Keywords used included: female orthopedic surgeon, gender disparity, orthopedic residency, barriers, women in surgery.

Eligibility Criteria

Studies that met the following criteria were included: 1) Studies mentioned one or more of the challenges faced by

female orthopedic surgery residents. 2) Statistics or records mentioning the female representation in orthopedic surgery.
Excluded studies: 1) Personal commentaries or opinion articles, 2) Challenges in orthopedic surgery fellowships, 3) Studies

that included medical student perspectives only and did not include residents or qualified orthopedic surgeons in the population,

4) Symposium study design.

Study Screening
Covidence was also used for screening the articles. With the use of Covidence and our team, two reviewers independently
screened both titles and abstracts, voted to include or exclude each paper, and a third member voted only if there was any conflict.

Data Extraction and Collection

The data were extracted from the papers using Microsoft Excel (Microsoft, Redmond, Washington, USA). Extracted data
included: title, country, study type, population, methods, challenges included in the paper facing female orthopedic surgeons,
and the conclusions reached. A total of 92 studies were included in the main Excel sheet (Appendix 1). A further subdivision
of the data was performed to facilitate data analysis. Three domain-specific tables were created, covering female representa-
tion, emotional environment, and health concerns, each with three columns: author name, study design, and challenges
included. For the female representation domain, 50 studies were isolated from the primary data that discussed the female
representation in orthopedic surgery, mentorship, and leadership challenges (See Appendix 2). The emotional environment,
which is the second domain, was also isolated from the primary dataset and included 23 papers (See Appendix 3). The third
domain, health challenges, on the other hand, comprised 20 papers (See Appendix 4).

452 https: Orthopedic Research and Reviews 2025:17


https://www.dovepress.com/article/supplementary_file/524482/Appendix%201_1.pdf
https://www.dovepress.com/article/supplementary_file/524482/Appendix%202_1.pdf
https://www.dovepress.com/article/supplementary_file/524482/Appendix%203_1.pdf
https://www.dovepress.com/article/supplementary_file/524482/Appendix%204_1.pdf

Alrumaidhi et al

Results

Firstly, as described in Figure 1, the PRISMA framework for scoping reviews is presented.'* Screening was conducted
using Covidence software, and the initial number of studies identified was 4785. After duplication was removed, the total
number was 4516. The second step of the literature search was screening, which ended with a total of 1016. Furthermore,
the studies were assessed for eligibility through a full-text review, applying the eligibility criteria outlined in the methods
section. Finally, 92 studies were included in this paper (see Appendix 1).

There were around 23 challenges mentioned in the papers that were included in this scoping review. These challenges
include representation, mentorship, academic/ research opportunities, work-life balance, leadership roles, bias, fertility/
parenthood issues, mental health impacts, career advancement opportunities, recruitment effort, microaggression, unequal
pay, radiation/cancer, occupational injuries, inappropriate interview questions, difficulty networking, technical difficulties,
patients’ preference, military orthopedics, conflicts, and fellowship choice. The most commonly discussed challenge in the
literature was the underrepresentation of women in orthopedic surgery (Figure 2). Lower-frequency but still significant
challenges included unequal pay, patients’ preferences for female or male orthopedic surgeons, and military orthopedics.

Records removed before
Records identified from*: screening:
Databases (n = 4785) Duplicate records removed
(n =4516)

I

v
Records screened » | Records excluded™
(n=1016) (n=718)
Reports sought for retrieval Reports not retrieved
(n=298) (n=196)

e oo Studies that met the following criteria were
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perspective 2) Challenges in orthopedics surgery
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Figure | Literature search and method for the scoping review.
Notes: PRISMA figure adapted from Tricco AC, Lillie E, Zarin W, et al. Prisma extension for scoping reviews (PRISMA-SCR): checklist and explanation. Ann Internal Med.
2018;169(7):467—473. Creative Commons.*
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Figure 2 Pareto graph aggregates of the challenges for female orthopedic surgeons in residency mentioned in the literature.
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Figure 3 Trends in Female Representation in Orthopedic Surgery (2000-2020).

(Figure 3) highlights the trends in female representation in orthopedic surgery from 2000 to 2020. There was an
increase from 6% in 2000 to more than double in 2020 (15%). Over the past 20 years, the trend has shown a consistent
and linear increase from 2000 to 2010, followed by a sharper increase in the subsequent five years (2010-2015).

Figure 4 summarizes the reported health challenges for female orthopedic surgeons. These challenges include breast
cancer risk, radiation exposure concerns, ergonomic mismatch, musculoskeletal injuries, and pregnancy complications.
Musculoskeletal injuries were the most frequently reported health challenge. Radiation exposure concerns and ergonomic
mismatch were equally reported across the included papers. Breast cancer risk and pregnancy complications were
identified as notable health concerns.

Papers discussing microaggressions describe them in the following forms: verbal comments, assumptions about skills,
traditional role stereotypes, sexist language, and exclusion from informal networks (Figure 5). Verbal comments were the
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Figure 4 Reported Health Challenges in Female Orthopedic Surgeons.
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most commonly reported form of microaggression cited in 17 studies. Assumptions about skill were reported in 13
studies by female respondents. Male reports of microaggressions were minimal in the literature. There were no male
reports of microaggressions related to traditional roles, stereotypes, and sexist language in orthopedic surgery.

Discussion
Representation, Mentorship, and Leadership

Representation, mentorship, and leadership opportunities are interconnected pillars that influence the visibility, recruit-
ment, and retention of women in orthopedic surgery. These challenges were widely discussed in the literature, primarily
through observational studies, survey-based articles, and institutional reports. Each has been cited both as a standalone
barrier and as part of a broader cultural gap in orthopedic training and practice.

Representation, defined in this paper as the presence of female residents and faculty in orthopedic programs, remains
significantly lower compared to male counterparts. Bowe et al (2021) highlighted the ongoing lack of a clear under-
standing regarding the root causes of underrepresentation.'> Between 2009 and 2014, nearly 50% of US orthopedic
surgery programs trained fewer than 10% of their residents as females. More recent data from Julian et al (2023) show an
increase to 19.2%, which is encouraging, but still far from equitable, especially when compared to international trends in
other surgical specialties.'®

Projections about the timeline to gender equity are inconsistent. Acufia et al (2021) estimated it would take over 200 years
to reach gender parity, while Pinpin et al (2023) predicted it could be achieved by 2038.'"'® These contrasting projections
highlight the uncertainty and complexity of progress in this area. Speculations of the more ambitious projection may be
attributed to the interventions implemented by Initiatives such as the Ruth Jackson Orthopedic Society, the Perry Initiative,
and the AAOS Diversity Advisory Board, which have aimed to promote orthopedic surgery to women.'* ' While it was
suggested that increasing the number of female graduating doctors would naturally increase their presence in the surgical
fields, current trends indicate that a passive demographic shift is insufficient without systemic and cultural reform.

Surveys consistently identify a lack of representation as one of the top three perceived barriers to women entering
orthopedic surgery.”> Multiple studies observed that programs with female residents or faculty had higher rates of female
applicants, suggesting a positive effect on recruitment. In certain studies, it was mentioned that being the “only woman” led to
feelings of isolation or increased pressure to act as a role model without adequate support.” These observations underscore the
need to examine whether visibility alone is sufficient or whether broader institutional and cultural changes are also necessary.

In response, numerous national and institutional organizations have led efforts to improve representation. Initiatives like
the Ruth Jackson Orthopedic Society, the Perry Initiative, and the AAOS Diversity Advisory Board aim to promote orthopedic
surgery to women through early exposure, workshops, and networking.' ' Programs also introduced outreach to medical
students, updated website content to reflect diversity, and launched women-in-orthopedics groups.'® ! These initiatives are
promising and have received positive feedback from participants; however, these efforts currently lack a long-term assessment
of their effectiveness.

Mentorship in surgical specialties is one of the most critical determinants of success. Its absence in this context was
cited as one of the main challenges in the reviewed literature.”* 2 It directly affects career progression, limits research
output, reduces confidence in surgical performance, and hinders access to leadership positions.>” Conversely, effective
mentorship was linked to better retention, research productivity, and overall satisfaction with training.

Several structured efforts have been developed to improve mentorship for female orthopedic surgeons. The Ruth
Jackson Orthopedic Society established formal mentorship programs pairing female residents and students with experi-
enced female surgeons across the United States.”’ Additionally, residency programs have initiated their internal mentor-
ship pairings, while national conferences now also include mentorship and workshops.?®** Other forms of support were
also available on digital platforms, such as Women in Orthopedics Worldwide, which provided webinars and peer support
forums.* Despite these significant efforts, the reach remains limited due to the small number of senior female faculty and
the reliance on voluntary participation. There is growing advocacy for mentorship to be formally integrated into the
academic workload, rather than being treated as informal or optional.
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Gender disparity in leadership positions persists in the field of orthopedic surgery. Women occupy only 9% of
leadership roles in orthopedic surgery, a figure that has remained substantially unchanged over the past decade.*® Data
from surveys indicates that many female surgeons reported being overlooked for promotions or leadership positions
because of their gender.’'>* Nevertheless, it is believed that promotion may also be influenced by factors such as
research productivity, time off during training, and differing professional priorities.

Some studies found that institutions with more women in leadership positions have a positive correlation with
recruitment.>*> This suggests that visibility at senior levels may help rectify the underrepresentation of women. To
ensure the long-term sustainability of this positive trend, the structures need to be reformed, such as implementing
transparent promotion criteria and bias mitigation strategies.

Additionally, several leadership-focused efforts have emerged, including the AAOS Leadership Institute and internal
leadership development programs at some centers.”' They aim to equip female surgeons with skills, visibility, and support for
their career advancement. However, these programs have not been formally evaluated for their long-term effectiveness.

Health Impacts and Occupational Injuries in Orthopedic Surgery

Occupational and health challenges in orthopedic surgery are extensive and affect both male and female surgeons.
However, women face unique risks related to radiation exposure, musculoskeletal injuries, and ergonomic mismatch,
many of which are underrecognized or insufficiently addressed by current institutional policies and equipment design
companies (Figure 4).

Radiation Exposure and Breast Cancer Risk in Women

Radiation exposure is an occupational hazard faced by both male and female orthopedic surgeons, especially during
fluoroscopy-heavy procedures such as trauma and minimally invasive spine surgeries. *® While both male and female
surgeons are exposed to radiation, multiple studies suggest that female surgeons may face increased health consequences,
particularly concerning breast cancer risk.

A 2010 study reported a 2.9-fold increased prevalence of breast cancer in female orthopedic surgeons compared to the
general population.*® A follow-up study found the risk had increased further to a 3.97-fold elevation relative to age-
matched controls in 2023.%° It is hypothesized that the contributing factors include inadequate radiation shielding due to
poorly fitting lead aprons, apron gapping near breast tissue, and positioning of the surgeon during surgery that may
increase chest exposure to radiation.”

Concerns about radiation exposure, fertility, and pregnancy have led some female residents to implement precau-
tionary strategies to limit exposure.®® These strategies include avoiding high-radiation subspecialties and altering their
caseload.’ Despite these challenges, radiation safety protocols remain generalized for males and females in orthopedic
surgery and are not tailored to gender-specific risks. Proposed strategies to limit the radiation occupational hazards for
female orthopedic surgeons include better-fitting protective equipment designed for female anatomy, consistent access to
thyroid and ovarian shields, and more precise radiation exposure tracking during pregnancy.

Current Radiation Exposure Guidelines for Females

The International Commission on Radiological Protection (ICRP) recommends a dose limit for radiation exposure for
pregnant workers of less than 1 mSv for the remainder of the pregnancy. The National Council on Radiation Protection
and Measurement (NCRP) provides guidelines on radiation protection for the abdomen and thyroid, as well as badge
monitoring for pregnant workers.*’ Additionally, the American College of Radiology and the American College of
Obstetrics and Gynecology emphasize the importance of fitted shields for females.*'*** Gender-specific fit of aprons and
ergonomic adjustment to avoid breast and ovarian cancer remains a gap in the literature. Transparent and standardized
guidelines are needed to evaluate their effectiveness.

Musculoskeletal Injuries and Ergonomic Challenges

Female orthopedic surgeons report higher rates of musculoskeletal injuries compared to their male colleagues. The areas
commonly affected include the hands, shoulders, neck, and lower back. In a 2022 national survey, around 68% of female
orthopedic surgeons reported at least one occupational injury.*?
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Ergonomic mismatch between commonly used orthopedic tools and the physical characteristics of female users has
been described as one of the main contributors. The design of surgical instruments is based on average male grip strength
and hand size, making them more difficult for many females to use efficiently and safely.** Additionally, shorter stature
may lead to poor posture and increased overextension during procedures, further increasing the risk of injury.*’

Some argue that women have a lower threshold for reporting such injuries.*® However, qualitative data confirm that
many women actively modify their techniques to compensate for shortcomings in equipment design.*” Such practice
adaptations lead to repetitive strain and long-term musculoskeletal damage.*” Future research is needed to answer the
question of whether frequent reporting is due to injury or a lower threshold for reporting among females.

Proposed solutions to musculoskeletal injuries for female surgeons are limited.*® While some academic centers have
begun offering ergonomic assessments and advocating for gender-inclusive instrument design, these initiatives remain
underreported and insufficiently evaluated in the literature for their effectiveness.*® There is a lack of prospective data
evaluating whether these strategies reduce injury rates or improve career longevity for female surgeons.

Comparative Health Impacts Among Male Orthopedic Surgeons
Male orthopedic surgeons’ radiation exposure risk has also been documented in the literature. One study implied an
association between radiation exposure and a low male-to-female sex ratio among offspring.** Another paper measuring
radiation doses in invasive spinal surgery reported higher exposure on the genitals and hands of the surgeons,
emphasizing the need for comprehensive protective measures.””

While female orthopedic surgeons face unique risks, male orthopedic surgeons are not immune to musculoskeletal
injuries. Studies have shown elevated rates of low back pain, neck strain, and hand injuries among male surgeons as well,
though at a lower rate compared to female surgeons.*>

Emotional Environment

The emotional environment in orthopedic surgery significantly shapes the learning experience, professional growth, and
the mental well-being of residents and practicing surgeons. Mental health impacts, gender bias, and microaggressions are
the three most reported challenges in this context. While the literature presents strong evidence of their presence and
impact, interpretations of such challenges can vary, and institutional responses are still evolving.

Mental Health Impacts

Many female surgeons have reported through several survey studies the mental health impacts that this career has had on
them. In a survey study of 373 female orthopedic surgeons, around 11% reported depression, 19% anxiety, and 23%
experienced burnout.’' A survey-based research conducted in the United States also highlighted the burnout, anxiety, and
depression among both male and female orthopedic surgeons.’ In comparison, burnout rates for female surgeons in other
surgical disciplines, such as general surgery and obstetrics and gynecology, were also significantly high (42% and 100%,
respectively).® Moreover, higher rates of psychological distress and burnout were reported in female compared to male
orthopedic surgeons.>* Factors contributing to higher psychological issues among females were suggested in literature to
be due to: lack of mentorship, females often work more hours and internalize negative stereotypes about women’s
capabilities. Another mental health impact reported was social isolation among female orthopedic surgeons.”>*>> These
reports are concerning, especially with the potential negative impact on patients’ safety, academic productivity, surgical
performance, and personal life implications. There remains a significant gap in the current institutional response to the
mental well-being of female orthopedic residents. For instance, many residency programs still lack formal, structured
wellness programs.

Gender Bias

Gender bias in orthopedic surgery is one of the most commonly described issues faced by female orthopedic surgeons,
affecting various aspects of the training environment. Many women describe experiencing a male-dominated culture in
the operating room, where exclusionary behaviors, stereotypes, and dismissive attitudes are not uncommon.>'® Many
women have reported feeling as though they must prove their competence repeatedly to gain the same recognition as
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their male peers. Implicit bias has also been linked to often manifesting as assumptions about physical capability,
particularly regarding height, grip strength, and the ability to handle equipment.**

Bias in career advancement is another significant barrier for female orthopedic surgeons. Women in orthopedics have
reported bias in access to leadership positions compared to their male colleagues, which has harmed their job
satisfaction.” A survey conducted in the United States and Canada reported gender bias in speaking opportunities at
technical conferences and representation on editorial boards,”*%*>” Bias related to pregnancy and parenthood has also
been documented, with some women feeling penalized for taking maternity leave or being viewed as less committed to
the specialty.**

However, not all women have these experiences in orthopedic surgery. Reports of positive, supportive environments
where they feel valued and encouraged in some initiatives.” Some theories suggest that bias has decreased over the past
decade due to growing awareness and cultural change within the field.”” Male surgeons also expressed support for
initiatives promoting gender equity. Some express concerns about reverse bias or the potential for overcorrection in
recruitment and promotion practices.®® These varying perspectives suggest that bias, while real and impactful, may
manifest differently depending on the institutional culture and the individuals involved.

Strategies to address gender bias include implementing implicit bias training, using standardized interview scoring
rubrics, adopting transparent promotion criteria, and employing inclusive communication strategies. Organizations like
the AAOS and Ruth Jackson Orthopaedic Society (RJOS) have developed structured initiatives to increase female
representation, support professional development, and promote leadership opportunities for women.”>*' Despite these
efforts, the same issue remains where long-term follow-up on the effectiveness of these interventions is limited, and more
data are needed to assess whether these interventions result in measurable cultural change.

Microaggressions

The Cleveland Clinic defines microaggression as a verbal or nonverbal slight that impacts an individual who might
identify as being from a marginalized or non-mainstream community.®' Studies discussing microaggressions expressed
them in the following forms: verbal comments, assumptions about skills, traditional role stereotypes, sexist language, and
exclusion from informal networks (Figure 3). In the context of orthopedic surgery, female residents and surgeons have
reported various experiences, including being mistaken for non-physician staff, being told they are “too small” for
orthopedics, or facing skepticism about their technical skills.*****% A scoping review of surgical training environments
highlighted encounters related to traditional gender roles, condescending jokes, or being interrupted or ignored during
discussions.**

These incidents, though perceived as minor, can accumulate and contribute to emotional fatigue, self-doubt, and
burnout. Female trainees report facing the emotional burden of having to either tolerate these slights or confront them,
often without institutional support.”> The female residents can constantly manage these dynamics while maintaining
professional composure, which can impact confidence, engagement, and satisfaction during training.®>

The perception of microaggressions can be subjective and differs significantly between individuals.>® Not all women
report experiencing microaggressions, and some describe their environment as respectful and inclusive.®® Some male
surgeons admit to acknowledging a lack of awareness of comments or behaviors that might be perceived as offensive.>
Others report being unsure how to help or respond when witnessing microaggressions or feeling excluded in initiatives
that focus on gender-based networking.®®

In response, several institutions have begun implementing education programs on respectful communication, bystan-
der intervention training, and anti-harassment policies that address both explicit and subtle misconduct.®”*® Additionally,
structured mentorship programs and peer support initiatives have also been introduced to provide safe spaces where
concerns can be expressed and validated. Although these efforts are still in early phases, they represent a shift toward

more inclusive surgical environments.
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Microaggressions for the Male Orthopedic Surgeon

There is limited reporting of microaggressions for the male orthopedic surgeon.’® The gap in literature is thought to be
related to the perception that such experiences are less impactful for males. Assumptions of physical strength or
emotional tolerance are reported to be faced by males as a type of microaggression.>’

Limitations

Despite the wide range of themes identified in this scoping review regarding challenges faced by female orthopedic
surgeons, critical analysis of some domains remains limited due to the scarcity of available evidence. Challenges of this
kind include residency interview experiences, workplace conflicts, technical difficulties, unequal pay, networking
barriers, patients’ preferences, military orthopedics, fellowship choice, and work-life balance.

For instance, inappropriate interview questions, although historically reported, recent data are sparse, possibly due to
institutional regulations currently in place to mitigate these, making prevalence difficult to evaluate.>' Similarly, conflict
in the workplace attributed to gender was mentioned in multiple studies; nevertheless, there was no clear operational
definition, frequency of data, or outcomes-based analysis to evaluate.'®** Female orthopedic surgeons have reported
technical difficulties related to the design of instruments.** No evidence-based study assessed the impact of technical
challenges on surgical performance in female orthopedic surgeons. Neither does it serve as a proper tool to evaluate
technical difficulties.

In the domain of unequal pay, it was cited by multiple studies that female orthopedic surgeons are underpaid
compared to their male counterparts.®>’? Yet studies often fail to account for confounding factors such as subspeciality,
workload, or institutional reimbursement models, which might render the claims of underpayment untrue. Networking
difficulties are also anecdotally described, but fewer studies quantify the foundational barriers or include both male and
female perspectives on the matter.”

Patient preference is another critical challenge that is also underrepresented in the literature. Primarily, this challenge
is assessed through localized perception studies that may be generalized to other populations.”>”* Military orthopedics
and fellowship choice are particularly understudied, with only one study found to be limiting the ability to draw
meaningful conclusions.”>’®

Work-life balance, a challenge that is often described as a deterrent to entering the orthopedic specialty, was also
underexamined in the literature.’” Papers that discussed this challenge relied on self-reported experiences without examination
of regulations implemented by institutions such as childcare, flexible scheduling, or wellness programming.’®’® The topics of
research opportunities and career advancement were addressed to some extent concerning bias. Further research is necessary
for these two challenges, as they form the foundational elements of a surgeon’s career.

While helpful in documenting lived experiences, the majority of studies on the challenges faced by women in
orthopedic surgery are survey-based. These study designs often lack generalizability and are insufficient for establishing
concrete correlations. As a result, critical appraisal of these challenges is constrained by the studies’ methodological
limitations and the subjective nature of the data. Nevertheless, it serves as a stepping stone in understanding the
difficulties reported by female orthopedic surgeons. A smaller sample size, such as in Bowe et al and Julian et al, is
another notable limitation. The lack of uniform definitions for microaggressions and career satisfaction further compli-
cates comparison. For future research, this helped identify the main challenges, and it is recommended to prioritize
diverse, methodologically rigorous, and longitudinal studies to define these barriers better. This next step will generate
actionable, evidence-based strategies to help better support the female orthopedic surgeons.

Conclusion

In conclusion, this scoping review identifies key challenges faced by female orthopedic surgeons. These challenges include
underrepresentation, health risk, and impacts on mental well-being. While progress has been made in the representation of
women in orthopedic surgery, mentorship programs, and exposure initiatives (RJOS and AAOS), persistent gaps remain
across leadership roles, burnout, bias, and occupational health. Ergonomic strain and radiation exposure are reported more
frequently among female surgeons, with few inclusive, tailored institutional solutions in place. Despite efforts to eliminate bias
in the workplace, such issues are still being reported, particularly in career advancement opportunities.
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Limitations of this study include the scarcity of evidence for several challenges, which limits the ability to analyze
and draw conclusions critically. These under-examined challenges include residency interview experiences, workplace
conflicts, technical difficulties, unequal pay, networking barriers, patients’ preferences, military orthopedics, fellowship
choice, and work-life balance. Most evidence is based on cross-sectional surveys, which is another significant limitation,
limiting generalizability and causal inference.

Future research should prioritize longitudinal and more methodologically robust studies. Institutional reforms must
focus on inclusive mentorship, equipment designed for both genders, and equitable promotion regulations. Programs such
as RJOS and AAOS need to be followed up and evaluated for their effectiveness. Awareness and regulations regarding
microaggressions are vital for the well-being of both male and female residents. Achieving meaningful change will
require serious research, as well as a cultural and institutional commitment to gender equity in orthopedic surgery.
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