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Abstract

Background: Despite advances in medical education and professional opportunities, ortho-
paedic surgery remains the least gender-diverse medical specialty, with women significantly
underrepresented globally. This scoping review aims to synthesize existing literature to pro-
vide a comprehensive overview of the barriers and facilitators encountered by females in
orthopaedic surgery training and practice.
Methods: A comprehensive search of Medline (OVID), Scopus, Embase, Emcare, and
CINAHL was performed from inception to 14 July 2024. Additional sources were identified
via citation searching and Google Scholar. Any primary studies employing qualitative,
quantitative, or mixed methods approaches to explore barriers and facilitators experienced
by female orthopaedic trainees and consultants in high-income countries. Quality analysis
of included articles was conducted using the Mixed Methods Appraisal Tool.
Results: Seventy-nine studies met the inclusion criteria, involving over 100 000 partici-
pants between 1993 and 2024. Most studies were cross-sectional surveys. Sixty-eight bar-
riers and 38 facilitators were identified. Analysis using the Socio-Ecological Model revealed
the complex interplay of factors at the individual, interpersonal, organizational, community,
and policy levels. The largest proportion of barriers and facilitators resided at the organiza-
tional level.
Conclusion: This scoping review provides a comprehensive mapping of current evidence
on barriers and facilitators for female practitioners in orthopaedic surgery training and prac-
tice. The findings suggest the need for multifaceted interventions to promote gender equity.
Future research should evaluate the effectiveness of specific interventions and develop strat-
egies to support women in orthopaedics, ultimately contributing to a more inclusive and
diverse workforce.

Introduction

Around the world diversity and inclusion is progressing exponen-
tially. This is seen in many professional domains, including the
recent Paris 2024 Olympics being the first with an equal allocation
of male and female athletes.1 In healthcare teams, achieving critical
mass diversity improves patient care quality as diverse medical
teams are associated with more accurate diagnoses, higher patient
satisfaction and better health outcomes.2 Interpersonally, diversity
enhances professional skills such as communication, teamwork,
and efficiency.2 Furthermore, diversity improves innovation,

attracts top talent and improves financial performance by boosting
revenues and creating superior risk assessments.2 Diversity spans
many important realms including. but not limited to, culture, gen-
der, sexual orientation, disability, age and religion. This review will
focus only on gender diversity.

In many countries, women represent over half the medical stu-
dents graduating university.3 However, as described by the Interna-
tional Orthopaedic Diversity Alliance female practitioners aside
from six countries (Estonia, Sweden, Brunei, Canada, Colombia
and Malaysia), women constitute less than 10% of the orthopaedic
surgeons worldwide. The United States of America (USA) had
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6.1%, New Zealand 5.0%, Japan 4.9%, United Kingdom

(UK) 4.8% and Australia sat at 16th with 4.3% of the orthopaedic

surgeons being female.3

Gender parity is achieved when critical mass has been reached.
Currently, no country has reached this in orthopaedics.3,4 Critical
mass in diversity was first noted in 1977, in which Kanter intro-
duced the idea that once women and minorities reach a certain
threshold in an organization, their presence can influence the over-
all dynamics and culture of the group, making it more inclusive and
equitable.4 Since then, the critical mass point is widely accepted to
be 30%, and quantities below this is considered to lead to token-
ism.5 Notably, studies estimate from 2024 it will take over
212 years in the USA,6 46 years in the UK,7 156 years in Japan8

and 185 years in Australia9 to reach gender parity in orthopaedic
surgery if trends remain the same.

Extensive literature exists on gender diversity in healthcare and
within the specialty of orthopaedic surgery. Numerous narrative
reviews and editorials broadly discuss the barriers women face in
orthopaedics.3,10–14 Systematic reviews have also addressed spe-
cific barriers such as mentoring,15 family planning and
pregnancy,16 medical school experiences,17 and bullying
and harassment.18 A scoping review is needed to synthesize this
fragmented information into a comprehensive, approachable
overview.

The objective of this scoping review is to systematically identify
and map the existing literature regarding barriers and facilitators to
females training and practicing in orthopaedic surgery. To our
knowledge this is the first scoping review to do this. The findings
of this review aims to equip prospective trainees, clinicians, and
stakeholders with a thorough understanding of the challenges
and supports, ultimately guiding effective strategies, interventions
and policy change to promote gender diversity and an inclusive
environment in orthopaedic surgery.

Methods

Protocol and registration

This scoping review was conducted using the enhanced Arksey and
O’Malley framework19 and analysed using the Socio-Ecological
Model (SEM).20 The review utilizes the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses with extension for
Scoping Reviews (PRISMA-ScR).21 The review protocol has been
registered with Open Science Framework Registry and can be
accessed at DOI: 10.17605/osf.io/uebgm/.

Eligibility criteria

Inclusion and exclusion of studies was based on the ‘Population,
Intervention, Comparator, Observation’ (PICO)22 table outlined in
Table S1. Primary studies employing qualitative, quantitative, or
mixed methods approaches were included to explore barriers and
facilitators experienced by female orthopaedic trainees and consul-
tants in high-income countries. High-income countries, classified
by the World Bank, were exclusively included to ensure compara-
bility in healthcare systems, professional opportunities, and socio-
cultural contexts. Reviews, editorials, opinion pieces, studies

focused on medical student perspectives, orthopaedic subspe-
cialties, and articles concentrating solely on statistical
demographics without exploring causation or implications of gen-
der disparity were excluded. No language limitations were applied.
Google Translate was used to translate non-English articles.

Information sources

A comprehensive search was conducted in Medline (OVID),
Scopus, Embase, Emcare, and CINAHL from inception to the most
recent search on 14 July 2024. Additional sources included citation
searching and Google Scholar.

Search

The full electronic search strategy is presented in Table S2. A com-
bination of keywords and Medical Subject Headings (MeSH) terms
related to ‘female’ AND ‘doctor’ AND ‘orthopaedic surgery’ was
used. The search strategy was tailored to each database.

Selection of sources of evidence

The selection process involved two stages; initial screening of titles
and abstracts, followed by full-text review. Two reviewers (CF and
ND) independently screened the sources of evidence for eligibility.
Discrepancies were resolved by a third reviewer (JW). Covidence
software23 was used to maintain integrity in the review process and
to automatically identify and remove duplicates efficiently. This
was supplemented by manual duplicate removal where required.

Data charting process

Data was charted using a standardized template developed by CF
and ND. The form was calibrated through pilot testing, where
CF charted, and ND reviewed it to ensure accuracy and consis-
tency. Discrepancies were resolved through discussion. The subse-
quent data charting was completed by CF.

Data items

Data was extracted on the following variables: author, title, year,
country, study design, setting, aim, method, population, sample
size, response rate, female sample proportion, results, barriers, facil-
itators, limitations and discussion.

Critical appraisal of individual sources of
evidence

The Mixed Methods Appraisal Tool (MMAT, Table S3)24 was uti-
lized for quality assessment of included articles. CF and ND inde-
pendently assessed the articles to ensure meticulous accuracy.

The MMAT rates the methodological quality of studies using
two screening questions followed by five questions, relevant to on
the study design, requiring a ‘Yes’, ‘No’ or ‘Can’t Tell’ response.
Each of the five study design categories: qualitative, quantitative
randomized controlled trials, quantitative non-randomized con-
trolled trials, quantitative descriptive and mixed methods, has a
unique set of criteria questions.24
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MMAT discourages exclusion of low quality studies and encour-
ages a sensitivity analysis where results of studies are contrasted
based on their quality. Studies which source a ‘Yes’ across all five
criteria are considered higher quality, than those which receive
‘No’ or ‘Can’t Tell’ responses on criteria.24

Synthesis of results

Data was synthesized using descriptive and thematic analysis. The
findings were then mapped to the Socio-Ecological Model (SEM).
The SEM has been applied to understand a number of health-related
phenomena (insert references) and structures consideration25–27

across a number of levels, including individual, interpersonal, organi-
zational, community and policy factors.20 This approach helps to
identify how these different levels interact and impact the experience
of female orthopaedic surgeons, offering a holistic view of the chal-
lenges and supports within the professional environment. The SEM’s
comprehensive framework provides insights into the multifaceted
interplay of factors affecting gender equity in orthopaedic surgery.

Results

Selection of sources of evidence

A total of 3611 sources of evidence were identified from the data-
base searches and 5 from additional sources. After removing dupli-
cates and title/abstract screening, 99 sources were selected for full
text review out of which 79 met eligibility criteria. Fig. 1 shows the
Covidence software adapted PRISMA-ScR flow chart.21 Search
strategies and excluded studies are presented in Tables S2 and S4,
respectively.

Characteristics of sources of evidence

The 79 included studies were published between 1993 and 2024
and involved over 100 000 participants. Majority of studies were
cross-sectional surveys (n = 37), followed by retrospective studies
(n = 19), cross-sectional analyses (n = 14), mixed methods
(n = 7), and qualitative studies (n = 2). Characteristics of included
studies are summarized in Table 1 and detailed further in Table S5.
Half of the publications were within the last 4 years, 2021–2024
(40/79, 50.63%), closely followed by the prior 5 years from 2016
to 2020 (32/79, 40.51%). Therefore over 90% of the included stud-
ies on the topic have been published within the preceding 10 years.
The majority of articles originated from the USA (n = 63),
followed by Canada (n = 5), the UK (n = 3), the Gulf Cooperation
Council Countries (n = 2). Additionally, there was one article
identified from each of Argentina, Australia, Belgium, Israel,
New Zealand and South Africa.

Results of individual sources of evidence

The study characteristics, participant details and list of barriers and
facilitators identified is detailed in Table S5. Those barriers
and facilitators were mapped to the SEM in Table S6.

Synthesis of results

Of the included studies, 70 studies (88.61%) identified barriers, and
50 studies (63.29%) identified facilitators. There were 68 different
barriers identified (68/107, 63.55%), 38 facilitators (38/107,
35.51%) and 1 factor which was not classed as either a barrier or
facilitator (1/107, 0.93%).

Both barriers and facilitators were represented across the five
SEM levels with the majority of barriers and facilitators being cate-
gorized at the organizational level. The dispersion of identified bar-
riers and facilitators are visually represented in Fig. 2.

Further, barriers were more commonly reported than facilitators:
barriers were identified on 269 (269/399, 67.42%) occasions
amongst the articles and facilitators identified on128 occa-
sions (128/399, 32.08%). The non-classified factor was identified
on 2 occasions (2/399, 0.50%). When broken down using the SEM,
articles were identified to discuss barriers at the individual level
47 times (47/269, 17.47%), interpersonal level 52 times (52/269,
19.33%), organizational level 131 times (131/269, 48.70%), com-
munity level 23 times (23/269, 8.55%) and policy level 16 times
(16/269, 5.95%). Whilst articles identified facilitators at the individ-
ual level 26 times (26/128, 20.31%), the interpersonal level 17 times
(17/128, 13.28%), organizational level 64 times (64/128, 50.00%),
community level 5 times (5/128, 3.91%) and policy level 16 times
(16/128 12.50%). Details on the barriers and facilitators on each
level of the SEM are outlined below.

Barriers

Individual level

Individual level barriers identified for female practitioners in ortho-
paedic surgery were subcategorised into psychological, personal
life and physical classes. Psychological barriers women faced
included imposter syndrome,28–30 lower self-assessment,31,32 per-
formance anxiety,32,33 psychological distress,34 burnout,34–37 and
pride fatigue in challenging the status quo.29 Within their personal
life female orthopaedic surgeons reported being in married/
committed relationships less than their male colleagues.30,37–41

Female orthopaedic surgeons are also less commonly parents com-
pared to their male counterparts.37–41 They also reported lower
levels of marital harmony,34 can have unsupportive partners,32,34

and require longer parental leave.42–44 Most female orthopaedic
surgeons deferred pregnancy,29,43,45,46 leading to infertility and
complications.29 Further, physical difficulty associated with preg-
nancy such as morning sickness,28,44 reportedly impacted scholarly
activities.29,43,45,47 Additionally, the physical demands of orthopae-
dics can deter women from entering the profession.37,38,41,48–51

Interpersonal level

Female orthopaedic surgeons struggled with the lack of female role
models and mentors available to them.28,30,32,41,48,49,51,52 Women
reported facing negative workplace culture including microaggressions
daily,53–55 bullying,28,56 sexual harassment,28,30,34,52,54,56–58 gender
based harassment,57 and social exclusion.28–30,55 Additionally, negative
attitudes and perceptions by surgical colleagues,28–30,37,43,45–48,51,55,59,60
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differential treatment from other hospital staff such as nurses, allied
health and wards people28,29,37,54,55 emerged as key barriers. Instances
included female surgeon’s directives being questioned or not followed
with the same immediacy or respect as their male counterparts and
environments in which female surgeons are perceived as needing to

earn respect through deference, contrasting with the automatic authority
often granted to male surgeons.28,29,37,54,55 Role misidentification,29,55

women being interrupted more when speaking,29,54 and the perceived
burden pregnancy places on co-workers29,43,45,47 also impacted female
orthopaedic surgeons.

Fig. 1. Preferred reporting items for systematic reviews and meta-analyses with extension for scoping reviews (PRISMA-ScR).21
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Organizational level

Majority of the barriers female orthopaedic surgeons face reside at
the organizational level. Female surgeons face an ongoing male-
dominated culture28,35,38,51,52 in orthopaedics which can cultivate
gender discrimination,34,36,37,51,55,56,61 gender stereotypes such as
female surgeons being labelled bossy, demanding and difficult
rather than assertive, decisive and a strong leader,29,32,36,55,62 and
workplace violence, assaults and threats.63 Career advancement barriers
identified included a lack of exposure to orthopaedics,51,64 lack of gender

diverse faculty,41,52,60,65–68 higher attrition rates for women,30,36,46,69–72

gender-based inequality to promotion,28,30,36,37,39,52,73 gender discrepancy
in speaker roles at conferences,30,55,68,74,75 gender imbalances in leader-
ship roles and committees,28,30,40,52,68,74–78 underrepresentation and
implicit bias in leadership awards,79 disproportionate research
funding allocation,80 and receiving less financial reimbursement for
the work completed.29,40,80–85 Within the working environment,
inappropriate interview questions,29,49,54,60,86,87 affinity bias in let-
ters of recommendation to training programs,88–90 lower training
application scores of women,90–93 gender-based disparity in opera-
tive autonomy in training,37,42 lower service volume and diversity
of practice,37,81,82 disproportionate constraints,28,35–37,54,55

devaluation,28,29,34–37,55 tokenism,29,55 gendered task
assignment,28,54,55 gendered terms such as “chairman,”94 and lim-
ited support networks28,30,46 emerged as key barriers. The financial
burden of maternity leave45,95 and increased average time taken off
for teaching, research and maternity leave40,42,45,95 were identified
as barriers. Plus, women encounter deficient locker rooms,
well-fitting lead shielding, milk production and storage facilities
and childcare options.43,44,46,47,55,67,96

Community level

Barriers identified at the community level included patient inflicted
bias,28,29,52,54,55 limited visibility for female orthopaedic
surgeons,68,75,79 and societal norms and attitudes that women hold
a greater role in household work30,32,39,40,52 and childrearing
responsibilities28–30,32,39,40,44,46,51,52 than men.

Policy level

A lack of adequate policy and policy awareness around
breastfeeding,96 maternity leave,28,29,43–47,95 discrimination, bully-
ing and sexual harassment,56,58 coupled with ineffective reporting

Table 1 Summary of characteristics of included studies

Characteristics Values Number (%)
of studies

Year of
publication

1990–1995 1 (1.27)
1996–2000 1 (1.27)
2001–2005 0 (0.00)
2006–2010 1 (1.27)
2011–2015 4 (5.06)
2016–2020 32 (40.51)
2021–2024 40 (50.63)

Country of
conduct

United States of America 63 (79.75)
Canada 5 (6.33)
United Kingdom 3 (3.80)
Gulf Cooperation Council
Countries

2 (2.53)

Argentina 1 (1.27)
Australia 1 (1.27)
Belgium 1 (1.27)
Israel 1 (1.27)
New Zealand 1 (1.27)
South Africa 1 (1.27)

Design Qualitative 2 (2.53)
Retrospective studies 19 (24.05)
Cross sectional analysis 14 (17.72)
Cross sectional survey 37 (46.84)
Mixed methods 7 (8.86)

Fig. 2. Visual representation of the number of discrete barriers and facilitators identified and mapped to the socio-ecological model.
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streams50,56,58,86 were identified as barriers. Additionally, ill-designed
surgical instruments causing ergonomic challenges for smaller hands
was a barrier.50

Facilitators

Individual level

Throughout the included studies individual psychological factors of
personal interest,37,38,49,61 career satisfaction,29,32,35–38,40,41,61,62

desire to teach30,32 and orthopaedics being an intellectual chal-
lenge32,37,41 were common enablers. Personal life facilitators
included having a personal background as a sportsperson,49 a fam-
ily member who practices surgery,49 a supportive partner44 and
pushing back against inequality.29,44 Lastly many women who pur-
sued orthopaedics reported to enjoy manual tasks.38,41

Interpersonal level

Support systems are key interpersonal facilitators for female ortho-
paedic surgeons, most significantly mentorship,29,30,32,41,48,51,73,97–99

followed by networking,97 and supportive colleagues.44 Inclusion in
sporting and social events30 and trainee comradery30,60,65,100 also
appeared to support women in orthopaedics.

Organizational level

As with barriers, majority of the facilitators for women in orthopaedic
surgery lie at the organizational level. Assistance to career advance-
ment includes early exposure to orthopaedics,41,48,51,61,64,98,99 pipe-
line programs,30,98,99 positive medical school experiences in
orthopaedics,38,48,60,61,64,98,100 clinical opportunities in training,65

women in leadership positions and on committees,30,68,74,77,78,101,102

having an academic practice30,49,78 and on average women received
higher interview scores.91,93 Appreciably, 12 studies highlighted the
importance of enhanced gender diversity fostering further gender
equality.60,66,71,75,76,78,96,100–104 Positive staff interactions,60,99,100

staff happiness,60,65,100 gender neutral language such as chairperson,94

onsite childcare,30,43,45–47,95 facilities to breastfeed, pump and store
milk43,46,47 all enabled women within the work environment of ortho-
paedics. Organizational strategies such as using quota systems,29 stan-
dardized letters of recommendation,90 women on training selection
panels,91 dedicated women’s sports medicine programs78,101 and
blinded award processes79 enabled women’s selection onto training
programs, during programs and in practice as orthopaedic surgeons.

Community level

At a community level social media, specifically individual surgeons
professional and organizations Instagram and Twitter accounts,
increases female orthopaedic surgeon’s visibility.97,105,106 Addition-
ally, being close to social supports60 and having patients with posi-
tive perceptions59 of female surgeons were identified as facilitators.

Policy level

Facilitators included training programs and hospitals having stated
diversity and inclusion efforts or policies,29,68,74,91 formalized and

standardized maternity or parental leave policies43–47,78,95

and availability of flexible scheduling.30,43,44,47,95

Lastly, two articles found women were more frequently
employed by hospitals rather than private practice, which was not
classed as a barrier or facilitator.40,41

Critical appraisal within sources of evidence

The appraisal, utilizing MMAT, revealed varying levels of method-
ological rigour. 59.47% (47/79) of the included studies met all
5 criteria relevant to their study design and were hence regarded as
higher quality. 100% (2/2) of qualitative, 65.63% (21/32) quantita-
tive non-randomized control trial, 47.37% (18/38) quantitative
descriptive and 85.71% (6/7) mixed methods studies were assessed
as being of higher quality. No included studies were of the quantita-
tive randomized control trial design. Common limitations encoun-
tered included reports on other populations such as orthopaedic
program directors and applicants to training programs, a lack of
control for confounding variables, failure to state response rates,
and the potential presence of nonresponse bias. Further results of
the critical appraisal are summarized in Table S7 and detailed in
Table S8.

Discussion

To our knowledge this review is the first of its kind to map the bar-
riers and facilitators experienced by female orthopaedic surgeons in
high-income countries using the SEM to provide a comprehensive
systems level view. Most of the literature on this topic utilizes a
cross-sectional survey or analysis design and the literature is domi-
nated by studies originating from North America. There has been
exponential growth in the quantity of studies exploring gender
diversity in orthopaedics in the past decade, aligning with the con-
temporary societal push for gender parity in workforces worldwide.

The barriers and facilitators identified in this review imitate those
found in prior systematic reviews by Rama et al.10 and
Pechlivanidou et al.14 The SEM looks at individual, interpersonal,
organizational, community and policy levels to identify how the
different levels interact and impact society. Importantly, the organi-
zational level held the largest number of identified discrete barriers
and occurrences of barriers in articles out of the five SEM levels.
As such, much can be actively done by national organizations like
the Australian Orthopaedic Association to enhance gender diversity
in orthopaedic surgery.

Solutions which minimize barriers and upscale facilitators at an
organizational level will likely have knock-on effects to the inter-
personal and individual levels. This is evidenced by Hiemstra et al.
who demonstrated a positive correlation between burnout, an indi-
vidual level barrier, to the gender bias factors of male privilege
(r = 0.215, P < 0.01), devaluation (r = 0.166, P < 0.05) and dis-
proportionate constraints (r = 0.152, P < 0.05), all organizational
barriers.35 Additionally, male culture influences other individual
level psychological barriers such as imposter syndrome,28–30 lead-
ing to lower self-assessment.31 For example, Brady et al. found
female orthopaedic surgical participants gave themselves lower
scores for all but one training milestone than that which faculty
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gave. This was despite no significant difference found in medical
knowledge or patient care between male and female participants.
Comparatively, male participants ranked themselves at or higher
than faculty scores.31 Therefore, it is essential for organizations to
proactively implement strategies which reduce gender biases and
foster supportive culture to mitigate the negative impacts on indi-
vidual well-being and professional self-assessment.

Similarly, lower parental rates37–41 for women can be addressed
by organizational level factors. To avoid female orthopaedic sur-
geons deferring pregnancy,29,43,45,46 adequate maternity, parental
and breast feeding policy is required28,29,43–47,95,96 and can be
influenced by employing organizations. Nguyen et al., reported the
average leave offered was 4.2–4.6 weeks in the United states but
on average 7.4–8.2 weeks were taken, with the average cost of
maternity leave for female orthopaedic surgeon being $40 932–
$61 258.95 In Australia, parental leave can be challenging to navi-
gate due to discrepancies between the organizational requirements
of the Australian Orthopaedic Association (AOA), which operates
as the training agent for the Royal Australian College of Surgeons,
and the employment policies of the state health system.107 For
example, the AOA may offer a training position interstate, which
can disrupt the 40 weeks of uninterrupted employment required for
medical officers to qualify for 14 weeks of paid parental leave in
their home state.108 Additionally, orthopaedic training occurs
in 6-month blocks, which can complicate matters, as pregnancy is
unpredictable, and a 6-month block exceeds the 14 weeks of paid
leave, potentially leaving new parents facing unpaid time off.109

Consequently, 70% of women, in one study, believe standardized,
adequate, prominent parental policies would increase the number of
women choosing to pursue orthopaedics.46

Interpersonally, negative attitudes and perceptions by surgical
colleagues was a key feature in 13 articles.28–30,37,43,45–48,51,55,59,60

Tan et al. found the lack of acceptance was perceived to be worse
in orthopaedics than in general surgery in New Zealand.51 This can
deter women from the field and can lead to women leaving ortho-
paedic training without obtaining all technical skills.30 Downie
et al. found in the United Kingdom, upon graduating, male trainees
were lead surgeon on 3% more cases then female trainees, resulting
in men performing 54 more lead operative cases during their train-
ing, potentially impacting their experience level, confidence and
career progression in orthoapedics.42

Organisationally, limited visibility of female orthopaedic surgeons
leads to limited role models and mentors for prospective female sur-
geons.28,30,32,41,48,49,51,52 Vivekanantha et al. reported 58.5% of speaker
sessions where male only panels at conferences68 and Ramos et al. found
52.1% of societies in the USA had never had a female president.77 Social
media engagement with #ilooklikeasurgeon plays a part in enabling
visibility.97,105,106 However, most notably 12 articles pointed to enhanced
gender diversity fostering more diversity,60,66,71,75,76,78,96,100–104 this is
the same concept of critical mass.4 More female orthopaedic surgeons on
training programs, as board members and speaking at conferences,
increases the number of women in training. Increased visibility is
currently being undertaken by various organizations outlined in the
systematic review by Rama et al.10

This review has highlighted the crucial role of the organizational
level in shaping experiences of female practitioners in orthopaedic

surgery. This is important as outlined by a study published in the
Harvard Business Review in 2019, gender diversity leads to
increased productivity, better problem solving within teams,
increased innovation, and improved financial performance of orga-
nizations.110 Specific to healthcare Gomez et al. found diverse
treating teams are associated with more accurate diagnoses, higher
patient satisfaction and better health outcomes.2

In the Australian setting, since the Australian Orthopaedic Asso-
ciation’s implementation of their diversity strategy, affinity bias
was decreased at the interview stage of the training application pro-
cess.91 Plus, Australia utilizes the current gold standard of surgical
training which is competency based. Further, the 2025 orthopaedic
training intake has reached critical mass for the first time with over
30% of trainees identifying as female.111 However, as seen in law
and the veterinary profession, reaching gender equity does not auto-
matically resolve deeper systemic issues, such as gender discrimi-
nation, unequal access to leadership roles and persistent workplaces
culture challenges.112,113 This highlights the need for continued
efforts to address these underlying barriers even as gender parity is
approached in training.

Strengths and limitations

This scoping review has strengths and limitations. The search strat-
egy was comprehensive but could have missed eligible articles.
This is unlikely to have altered the findings of the review due to the
large number of included studies spanning study designs and sam-
ple sizes. The findings from this review may not apply to low- and
middle-income countries, as studies from these settings were
excluded from the review. Additionally, included studies predomi-
nantly originated from North America. The data on the Australian
climate was limited to a single article. Notably no studies from East
Asia or Nordic countries met the inclusion criteria, limiting insights
into gender dynamics in those contexts. This geographical gap is
unlikely to have significantly altered the overall findings due to the
large number of included studies spanning diverse cultural and reli-
gious backgrounds. However, the lack of representation from these
regions limits the generalisability of the findings. Additionally,
most included studies were cross-sectional surveys, which inher-
ently limits the ability to establish causality and is subject to non-
response bias, as evidenced by the MMAT quality analysis. The
use of self-reported data in many studies introduces the possibility
of response bias, as participants might underreport or overreport
certain experiences due to social desirability or recall bias. Further-
more, the varied methodological quality of the included studies, as
assessed by the MMAT, indicates that some findings may be based
on lower-quality evidence. Despite these limitations, the consistent
themes identified across studies suggest robustness in the findings.
Lastly, the dynamic and evolving nature of gender diversity issues
means that the findings of this review may need regular updating to
remain relevant.

Evidence gaps and future research

This scoping review confirms that female orthopaedic surgeons
worldwide encounter various barriers and facilitators during their
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training and practice. However, there is a significant gap in research
on the effectiveness of interventions aimed at addressing these
issues. Future research should focus on evaluating specific interven-
tions to determine their impact on achieving critical mass and
enhancing patient care. Additionally, most existing studies originate
from North America, highlighting the need for more research in
low-income regions, Australasia, Scandinavia, and other underrep-
resented high-income countries. This research could provide a com-
prehensive understanding of the global context and guide the
implementation of effective strategies and policies to promote gen-
der equity, ultimately creating a more inclusive and diverse ortho-
paedic workforce.

Conclusions

Achieving gender equity in orthopaedic surgery requires concerted
efforts at multiple levels. This scoping review highlights the critical
areas where interventions can be most effectively focused and
emphasizes the breadth of areas organizations can focus on to
achieve gender parity. By addressing the identified barriers and
amplifying the facilitators, the orthopaedic community can move
towards a more inclusive and diverse workforce, ultimately enhanc-
ing the quality of care provided to patients.
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