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Abstract

Introduction: The Lancet Commission for Global Surgery identified an adequate surgical workforce as one indica-
tor of surgical care accessibility. Many countries where women in surgery are underrepresented struggle to meet the
recommended 20 surgeons per 100,000 population. We evaluated female surgeons’experiences globally to identify
strategies to increase surgical capacity through women.

Methods: Three database searches identified original studies examining female surgeon experiences. Countries were
grouped using the World Bank income level and Global Gender Gap Index (GGGI).

Results: Of 12,914 studies meeting search criteria, 139 studies were included and examined populations from 26
countries. Of the accepted studies, 132 (95%) included populations from high-income countries (HICs) and 125 (90%)
exclusively examined populations from the upper 50% of GGGI ranked countries. Country income and GGGI rank-
ing did not independently predict gender equity in surgery. Female surgeons in low GGGI HIC (Japan) were limited
by familial support, while those in low income, but high GGGI countries (Rwanda) were constrained by cultural
attitudes about female education. Across all populations, lack of mentorship was seen as a career barrier. HIC studies
demonstrate that establishing a critical mass of women in surgery encourages female students to enter surgery. In
HICs, trainee abilities are reported as equal between genders. Yet, HIC women experience discrimination from male
co-workers, strain from pregnancy and childcare commitments, and may suffer more negative health consequences.
Female surgeon abilities were seen as inferior in lower income countries, but more child rearing support led to fewer
women delaying childbearing during training compared to North Americans and Europeans.

Conclusion: The relationship between country income and GGGl is complex and neither independently predict
gender equity. Cultural norms between geographic regions influence the variability of female surgeons’ experiences.
More research is needed in lower income and low GGGl ranked countries to understand female surgeons’ experiences
and promote gender equity in increasing the number of surgical providers.
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Introduction

In the modern era of medicine, Elizabeth Blackwell
was the first reported woman to graduate from medi-
cal school in 1849 and pursue a career in surgery [1].
Women pursuing careers in medicine has steadily
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increased with women now representing 50% of current
medical school matriculants in the United States (US) [2].
This shift is not reflected to the same extent in surgical
specialties, where women have experienced much slower
growth [1]. In the United Kingdom (UK) and the US,
men are 73% and 61.6% of practicing surgeons, respec-
tively [3, 4]. The number of female surgeons in low- and
middle-income countries rose disproportionately slower
than female representation in other medical specialties
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[5-7]. Concurrently, five-billion people lack access to
safe, affordable surgical care globally and many coun-
tries need an increase in surgical providers to reach the
recommended 20 per 100,000 population [6]. With the
majority of low- and middle-income countries struggling
to build an adequate surgical workforce, expanding the
participation of women in surgery is a powerful way to
help alleviate the global burden of surgery [6, 7].

The experiences of women in medicine and how they
differ from men is well documented. The majority of this
work has focused on barriers such as discrimination, pay
gaps, and promotion inequality [8—11]. Surgery continues
to be a male-dominated field with the disparate experi-
ences between genders not well documented worldwide.
Understanding career experiences of women in surgery
is essential to expand the female workforce, improve the
professional surgical environment, and retain existing
female surgeons.

This scoping review seeks to understand the experi-
ences of female surgeons around the world and how
they differ based on geography, national income (World
Bank income level) and cultural beliefs of gender equity
(Global Gender Gap Index (GGGI)). The experience of
female surgeons is a very broad topic for which we hope
to synthesize the current knowledge and identify where
gaps in gender equity are evident globally. Our analysis
can inform future training programs and professional,
educational and institutional initiatives and policies. We
hope to inspire new strategies to increase surgical capac-
ity through empowering women globally.

Methods

A scoping review was conducted following the Preferred
Reporting Items for Systematic Reviews and Meta Analy-
ses extension for Scoping Reviews (PRISMA-ScR) [12]
guidelines for reporting (Additional file 1). A detailed
protocol has been provided as Additional file 2.

Table 1 Search terms and results from each database
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Research question

This review was led by the question, “What are the expe-
riences of female surgeons around the world and how to
do they differ based on geography, country income level,
and cultural beliefs of gender equity?” The female surgi-
cal experience was defined as any difference in attitude,
treatment, behavior or career outcome that results from
a surgeon’s female gender.

Inclusion/exclusion criteria

Included were original, peer-reviewed, full-text articles
published in English that studied female surgeons, female
surgical residents, and female medical students consider-
ing surgery. Topics required for inclusion were work-life
balance, salary, health, job titles, career factors and bar-
riers, training, skills, pregnancy, childrearing, domestic
work, volunteerism, interpersonal interactions and dis-
crimination/harassment. All study types were included,
such as cross-sectional analysis, questionnaires, longi-
tudinal analysis, and controlled trials. Editorials, case
reports and personal anecdotes were excluded due to
potential bias. No restriction was placed on the year of
publication to assess the complete literature on female
surgeons.

Search strategy, study selection and data collection

A search of PubMed, Web of Science, and MEDLINE
(Ovid) was conducted on April 2, 2020 and included
six search constructs (Table 1). One author (M.X.)
conducted the initial review and excluded articles that
did not meet inclusion criteria according to title. Two
authors (M.X. and N.M.) reviewed the remaining study
abstracts and excluded articles that did not meet inclu-
sion criteria. The remaining articles were summarized
in a chart in Microsoft Excel 2013 (Microsoft Corpo-
ration, Redmond, WA). Full-text articles were individu-
ally reviewed by two authors (M.X. and N.M.) to extract

Included search terms Results from PubMed Results from web of science Results

from MEDLINE

(Ovid)
“Female Surgeons” 201 46 329
"Women Surgeons” 130 124 257
Women in Surgery [Title]* 58 53 236
Female Surgeon [Title]* 9 6 91
Female “Surgical Training"™* 1299 252 2711
Female “Surgical Experience” 2165 252 4695
Totals 3862 733 8319
Total results 12,914

* Search terms configured after the primary search to keep search results relevant to the study questions
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study characteristics including study design, publica-
tion year, study population countries and gender distri-
bution, the category of the female surgical experience,
funding source, and the study’s main findings. Studies
that did not meet the inclusion criteria were excluded.
Any inclusion discrepancies between authors was
resolved through discussion. Data from included stud-
ies was compiled into a single spreadsheet for analysis
independently.

Synthesis of results

Studies were sorted into four key categories based on
main focus: careers challenges, residency and train-
ing, family and work-life balance, and other. The World
Bank Income Level Group and GGGI ranking of included
countries were recorded. The World Bank classifies coun-
tries into four categories according to gross national
income per capita: low-income country (LIC), lower-
middle income country (LMIC), upper-middle income
country (UMIC), and high-income country (HIC) [13].
These income-level groupings indicate a country’s eco-
nomic capabilities, associated resources, and opportuni-
ties that may be available to the population within. The
Global Gender Gap Index is a weighted rating compris-
ing of scores for economic participation and opportunity,
educational attainment, health and survival, and political
empowerment. GGGI ratings contextualize the experi-
ences of women around the world in a social and profes-
sional capacity. Lower scores and rankings correspond to
less equality for women [14]. Summary and descriptive
statistics were calculated using Microsoft Excel 2013.

Results

The PubMed search yielded 12,914 total articles. A total
of 12,775 articles were excluded as duplicates, having
incorrect study focus, or not being original studies pub-
lished in peer-reviewed journals (Fig. 1). The process
yielded 139 studies meeting inclusion criteria and pub-
lished between 1993 and 2020 (Fig. 1, Table 2). Of these
139 articles, 66% (n=92) were published in 2015 or later
(Table 2). Of the included articles, 47 (34%) focused on
careers challenges, 37 (27%) on residency and training,
36 (26%) on family and work-life balance, and 19 (14%)
on other topics (Fig. 1). The category of “other” included
articles related to interpersonal interactions (n=3), sal-
ary (n=28), physical health (n=5), demographics (n=2),
and international volunteerism (n=1). Included study
details appear in Table 2. The most common method-
ology of the articles was questionnaire (n=77, 55.0%),
cross-sectional (=23, 16.4%), and semi-structured or
qualitative interview (n=10, 7.4%).
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Geography, World Bank income level and GGGI

Fifteen studies examined populations from multiple
countries (Table 2). Most study populations originated
from the North America (=103, 62.4%) and Europe
(n=31, 18.8%). Remaining study populations origi-
nated from Asia (n=13, 7.9%), Oceania (=10, 6.1%),
and Africa (n=38, 4.8%) (Table 3). No studies evaluated
female surgeons in Central or South America (Fig. 2,
Table 3). Ninety-one percent (n=127) of the studies
exclusively examined populations from HICs (Table 2).
Six studies (4%) exclusively examined populations from
lower income countries (UMIC, LMIC, or LIC), whereas
five studies (4%) evaluated populations from at least one
HIC and one lower income country (Table 2). The coun-
try origins of the population in one study (1%) could
not be determined [15]. Populations from HICs were
represented in 95.0% of the studies (n=132). Of the 26
countries represented, half (#=13) were within the top
25% countries in the world for GGGI, and 73% (n=19)
fell within the top 50% of the 153 countries ranked by
the index. One hundred and twenty-five (90%) stud-
ies exclusively examined populations from the top 50%
of all GGGI ranked countries. Of the lower 50% of all
countries rated by the GGGI, only 9% (n=7) have study
populations included in the current literature (Fig. 2,
Table 4). Two countries, Japan, and Saudi Arabia were
high-income economies with GGGI rankings in the bot-
tom 50% of countries. One country, Rwanda, was a LIC
ranked in the top 10 of GGGI ranked countries.

Careers challenges
Eighty-nine percent of articles (42 of 47 articles) focusing
on career challenges studied only populations from HICs
(Tables 2 and 3). Three articles (7%) studied populations
from HICs, UMICs, and LMICs, while two articles (4%)
studied only populations from LMICs (Tables 2 and 3).
Forty-two (89%) of these 47 studies exclusively exam-
ined women from the top 50% of GGGI rated countries
(Tables 2, 3 and 4). Female surgeons from different coun-
tries had different perceptions of their career barriers.
US surgeons attributed their career barriers to ineffective
mentorship, gender stereotypes, unclear expectations, a
perceived lack of belonging, and sexism in the workplace
[21, 22]. Barriers to career success in Europe were inef-
fective mentorship, gender stereotypes, a lack of part-
time career availability, and work—family conflicts [23,
24]. In Nigeria, female surgeons listed limited time with
family, workload, physical effort, a lack of women in sur-
gery, and a lack of role models as deterrents from surgical
careers [25].

Two studies recommend steps to increase women in
surgery. Kass et al. reported the most important factors
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Fig. 1 The methods of screening articles for this review

for academic success by US female surgeons was the pur-
suit of mentorship (60% of respondents), setting career
goals (50% of respondents) and honing writing skills and
publishing (50% of respondents) [26]. To achieve better
gender balance in surgery, female and male surgeons in
Zimbabwe recommended better working conditions,
increasing female interest in surgery, increasing the

number of female role models, and changing cultural/
religious beliefs [27].

Residency and training

Thirty-seven studies focused on female surgeons in resi-
dency and training, with 86% (n=32) of these articles
exclusively describing HIC populations (Tables 2 and 3).
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Table 3 Countries with study populations examined in the scoping review by continent, number of studies and World

Bank income level

Continent Studies per continent, Country* World Bank income level Studies
n (%) per country,
n (%)
Africa 8(4.8) Egypt Lower middle income 1(0.6)
Nigeria Lower middle income 3(1.8)
Rwanda Low income 1(0.6)
South Africa Upper middle income 2(1.2)
Zimbabwe Lower middle income 1(0.6)
Asia 13(7.9) China Upper middle income 1(0.6)
Israel High income 1(0.6)
Hong Kong' (SAR China) High income 3(1.8)
Japan High income 5(3.0)
Jordan Upper middle income 1(0.6)
Saudi Arabia High income 1(0.6)
Turkey Upper middle income 1(0.6)
Europe 31(188) Austria High income 1(0.6)
Denmark High income 1(0.6)
Finland High income 2(1.2)
Germany High income 2(1.2)
Ireland High income 3(1.8)
Italy High income 1(0.6)
Norway High income 1(0.6)
Poland High income 1(0.6)
Sweden High income 2(1.2)
Switzerland High income 3(1.8)
United Kingdom High income 14 (8.5)
North America 103 (62.4) Canada High income 14 (8.5)
United States High income 89 (53.9)
Oceania 10 (6.1) Australia High income 6 (3.6)
New Zealand High income 4(24)
South America 0

* Six studies examined additional countries but did not analyze the differences between country populations [15-20]

* For the purposes of this review, Hong Kong (SAR, China) was treated as an entity distinct from China as the experiences of female surgeons between Hong Kong

(SAR, China) and mainland China likely differ

Thirty-three (89%) of the articles this category focused
only on the upper half of all GGGI rated countries
(Tables 2 and 4). Two articles studied UMICs exclusively
(South Africa by Umoetok et al.[28] and Turkey by Eyigor
et al. [29]) and one article focused on a LIC, Rwanda [30].
Two studies examined populations from multiple income
levels [15, 18].

Gender-based discrimination

Fifty-one percent (n = 19) of the articles reviewing
residency and training, highlighted female surgical
trainees’ challenges with gender-based discrimination
[28-46]. Gender-based discrimination was described
as negative stereotyping, exclusion from networking,

and physical, emotional and sexual harassment. Male
colleagues were the perpetrators of 98% of reported
harassment by female surgical residents in the US and
72% of these cases were from attending physicians [41].
In Canada, 25% of female medical students reported
gender-based discrimination during their surgical
clerkship, versus 3% of men; this discrimination was
from surgeons (35%), surgical residents (25%), and
nurses (17%) [33]. In the UK, 15% of female medical
students were told by senior healthcare professionals
that women should not be surgeons and 34% witnessed
negative comments made about women as surgeons
[44]. In Australia and New Zealand, the attrition of
female surgical trainees was caused in part by bullying,
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Fig. 2 The number of studies per country overlaid on a 2020 heat map of the Global Gender Inequality Index

sexual harassment, sexism, fear of repercussion, poor
mental health, and a lack of support pathways [46]. In
South Africa, an UMIC, 34% of female surgeons expe-
rienced physical threats, 40% experienced emotional
threats, and 50% reported bullying [28]. Female surgi-
cal trainees in Turkey (an UMIC) were more likely to
report gender-based discrimination if they were train-
ing in departments without female faculty (p<0.006)
[29]. Discrimination against female surgical trainees
in Turkey was perpetrated by their seniors (68%), col-
leagues (25%), patients (6%) and hospital staff (1%)
[29].

Gender differences in surgical skill

Three studies compared the surgical skills of male and
female trainees in six HICs [47-49]. Two studies exam-
ining technical capabilities in bowel anastomoses and
physical strength found no significant difference in
male and female surgical residents’ capabilities [47, 48].
In Rwanda, 66.7% of male and 50% of female surgeons
believed that women were physically and mentally
weaker than men and therefore less able to perform
surgeries [30]. One female surgeon reported that there
was a biological basis for the gender disparity in sur-
gery, stating that the difference was “testosterone. Men
do not fear and female do fear” [30].

Mentorship

The impact and lack of mentorship in training were dis-
cussed in six articles from HICs [32, 36, 46, 50—52], one
article from an UMIC (South Africa) [28], and one arti-
cle from a LIC (Rwanda) [30]. One study from the US
found that a significantly higher proportion of female
medical students pursued surgery when their school
had more female surgical role models (p <0.0001) [50].
However, a qualitative survey in the US reported that
44% of female general surgery residents felt they lacked
mentorship and that more mentorship for female sur-
geons is needed [36]. Similarly, in Canada, 80% of the
female members of the Royal College of Physicians
and Surgeons reported needing a female mentor [32].
The absence of interactions with other women in sur-
gery was a noted reason why female trainees left surgi-
cal training in Australia and New Zealand [46]. Female
surgeons in Japan had 3.6 mentors each on average,
with 2.8 being male and 0.8 being female [52]. In South
Africa, 75% of the female surgeons reported having a
mentor, with 33.3% of their mentors being female [28].
In 22% (n=7) of cases, respondents believed that the
gender of their mentor made a difference in their train-
ing quality [28]. Rwanda had two female surgeons in
the country as of 2018; role models for female surgi-
cal trainees in Rwanda were male surgeons and female
peers [30].
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Table 4 Global gender inequality index ranking of the countries with study populations included in the review

Study populations Global gender gap index Economic participation Educational Health and survival Political
by country ranking 2020* and opportunity attainment empowerment
Norway 2 11 31 95 2
Finland 3 18 1 56 5
Sweden 4 16 59 17 9
New Zealand 6 27 1 109 13
Ireland 7 43 47 113 11
Rwanda 9 79 114 90 4
Germany 10 48 103 86 12
Denmark 14 41 1 101 17
South Africa 17 92 67 1 10
Switzerland 18 34 77 110 19
Canada 19 30 1 105 25
United Kingdom 21 58 38 112 20
Austria 34 86 1 82 30
Poland 40 57 58 1 49
Australia 44 49 1 104 57
Zimbabwe 47 45 98 1 54
United States 53 26 34 70 86
Israel 64 67 1 97 64
Italy 76 117 55 118 44
China® 106 91 100 153 95
Japan 121 115 91 40 144
Nigeria 128 38 145 135 146
Turkey 130 136 113 64 109
Egypt 134 140 102 85 103
Jordan 138 145 81 103 113
Saudi Arabia 146 148 92 139 136

* 153 total reported countries

* Hong Kong (SAR, China) is not individually ranked in the GGGI index, which focuses on China as a whole

Family and work-life balance

Thirty-six studies focused on family and work-life bal-
ance with 34 articles (94%) exclusively evaluating popu-
lations from HICs. Of the 34 articles with GGGI ranked
populations, 29 articles (85%) solely studied popula-
tions from the upper half of all GGGI rated countries
(Tables 2, 3, and 4). One study (3%) by Abolarinwa et al.
exclusively studied Nigeria, a LMIC [53]. Another study
evaluated HICs, UMICs (China and South Africa) and a
LMIC (Nigeria) [19].

Pregnancy

Nineteen studies reported on the pregnancies of female
surgeons [19, 53-70]. In the US, 27.5% of female surgeons
had children during residency, compared with 62.4%
after residency [70]. In Canada, 29.4% of female sur-
geons had children during residency, 7.7% prior to resi-
dency, and 55.2% after residency [62]. Female surgeons
in the US who were pregnant during training reported
feeling poorly judged (73.1%), pressured to schedule

their pregnancies around training (55.1%), and that their
work schedule negatively impacted their or their child’s
health (63.3%) [65]. US female surgical trainees without
children reported sadness when thinking about children
(p=0.047) and worry that they will never have children
compared to male trainees (p<0.0001) [67]. In contrast,
female surgeons in Nigeria who had children gave birth
more often during training (78.8%); 37.5% felt their preg-
nancy negatively impacted their training by increasing
training time, straining relationships with instructors, or
creating difficulty with scheduling outside rotations [53].

Maternity leave

Ten studies evaluated access to childcare and maternity
leave policies for female surgeons from only HICs [54, 55,
57, 61-63, 66, 69-71]. A study by Walsh et al. included
populations from the US, Canada, the UK, China, Swe-
den, Australia, Nigeria, and South Africa [19]. In this
study, Chinese female surgeons were the least likely to
reduce their workload while pregnant [19]. All Nigerian
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female surgeons reported their spouses could not receive
paid paternity leave and 86% reported that their spouses
were unlikely to get unpaid paternity leave [19].

Childcare and housework

Nine studies exclusively from HICs [57, 64, 70-76] found
that women had a higher proportion of household and
childcare responsibilities. Female surgeons from the US
reported one to ten more hours of housework per week
versus male surgeons [72]. In Germany, female surgeons
spent 7.4% of their week running the household com-
pared to 5.9% for male surgeons [70]. Female surgeons
from Canada reported more hours of childcare per week
compared to male surgeons (p<0.0003) [74]. Twenty-
seven percent of female surgeons in Switzerland com-
pleted all housework themselves [75]. In Hong Kong,
more female surgeons reported having less time to rest
than male surgeons (p=0.038) [71]. Japanese female sur-
geons were more likely to report sacrificing career suc-
cess or advancement for childbearing (» <0.01); they had
less family support for their careers than female surgeons
from other countries (p<0.01) [76]. Japanese female sur-
geons also had the least amount of personal time [76]. In
Hong Kong, female surgeons reported less time for com-
munity participation and rest compared to male counter-
parts [71].

Health and other topics

Nineteen studies, all from HICs and the upper half of
GGGI countries, focused on other topics: interpersonal
interactions (n=3), payment (n=8), physical health
(n=5), demographics (n=2), and international vol-
unteerism (n=1) (Fig. 1, Table 2). Female surgeons in
Poland had shorter life expectancies than the general
female population (77.5 vs 86.6 years) [77]. Norwegian
female surgeons drank large quantities of alcohol more
frequently than non-surgeon female physicians (18% vs.
7.6%) [78]. Compared to the general population in the
US, breast cancer prevalence was significantly greater in
female orthopedic surgeons (p<0.001) [79]. US female
surgeons were more likely to receive treatment for
issues relating to their hands than males (p=0.028), cit-
ing instrument design (84%) and operating room table
height (44%) as the cause of their symptoms [80]. In the
US, female surgeons earned over $60,000 less per year
than male surgeons after controlling for work hours, case
volume, years in practice, practice setting and specialty
(p<0.001) [81].

Discussion

To the author’s knowledge, this study reflects the only
scoping review evaluating the experiences of female
surgeons worldwide. The demographics of included
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studies alone provide unique insights into the literature
on women in surgery. The majority of research on female
surgeons was published in the past five years and focuses
on women from the US or other HICs and high GGGI
ranked countries. With only 26 countries in this review,
we have demonstrated a large shortage of literature on
female surgeons experiences compared to the reported
53 countries where female surgeons exist [19]. In particu-
lar, no literature on female surgeons was available from
Central and South America, despite evidence of women
working as surgeons in this region [82]. More impor-
tantly, this review has demonstrated that differences in
culture, economic and educational opportunity, gender
equity and women’s empowerment affect the experiences
of both female surgical trainees and current female sur-
geons [3, 18, 83].

The first step in training and retaining more women in
surgery is to support the current cohort of female sur-
geons worldwide, as female surgeons in North America,
Europe, Oceania, Asia, and Africa identified lack of men-
torship, particularly female mentorship, as a barrier to
career advancement and a reason for attrition in surgical
training [23, 27, 28, 30, 32, 36, 46, 52, 75]. One possible
solution for this barrier is to increase the mentorship
and visibility of women in surgical specialties, which
has been demonstrated in the US to positively influence
young women to enter surgical specialties [50]. Increas-
ing the number of female surgeons through mentorship
is less feasible in some countries. Despite evidence that
women and men have equivalent physical strength and
skills, the limited number of female surgeons currently in
countries like Rwanda, along with the societal belief that
women are less suited for the demands of surgery, limits
the availability of mentors for new female surgeons [30,
47-49).

A country’s income and GGGI status can help frame
the need to support their women in surgery. Rwanda
is a LIC with a high ranking for global gender equality
but very low ranking for educational attainment; nega-
tive attitudes towards female surgeons may stem from
a deeper sociological mindset towards the educational
achievements and career choices of women. Zimbabwe
has a moderate GGGI ranking overall but a low rank-
ing in educational attainment; there, both male and
female surgeons believe that cultural and religious atti-
tudes need to change in order to achieve gender equity
in surgery [27]. In low-and-middle income countries with
lower GGGI educational attainment rankings, working
to change cultural attitudes about female education and
stereotypical gender roles may be the first step towards
increasing the prevalence of women in surgery.

Regardless of country income level, lower GGGI rank-
ings can predict restrictive gender norms that limit
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female attainment in surgery. Populations from East
Asia (Japan, Hong Kong, and China) had higher incomes
(HIC and UMIC) and GGGI rankings in the lower 50%,
particularly in economic participation. This dichotomy
may highlight cultural structures less inclusive of female
advancement. Unlike female surgeons from western
countries, Japanese female surgeons reported less famil-
ial support for their careers and less leisure time. Seen as
the responsibility primarily of women in countries with
lower GGGI rankings and low female economic partici-
pation, domestic duties are in direct conflict with medical
systems that rewards long hours and increased overtime
work [76]. Therefore, the medical fields in countries with
low GGGI rankings, regardless of income status, may be
designed to favor the male workforce. Gender norms in
these countries further strain female surgeons’ work-life
balance and career attainment. Future initiatives in these
countries should target cultural attitudes about women’s
domestic roles and economic participation along with
policies to increase flexible work schedules for female
surgeons.

In HICs with high GGGI rankings, geographic and cul-
tural differences affect surgeons’ perceptions and barri-
ers. Female surgeons did more household work than male
counterparts. Child-related barriers were reported more
by Europeans than Americans [21-24], which was sur-
prising given the abundance of state and hospital spon-
sored childcare in Europe [84]. The ubiquity of childcare
in Europe may have created an environment where small
gaps in childcare services are a perceived barrier, while
childcare in the US is completely privatized.

Countries with extended family support systems do
not face the same childcare challenges. Nigeria has
lower income and low GGGI, but most Nigerian female
surgeons were able to have children during residency
without barriers (79%), unlike women in the US and UK
(28% and 47%, respectively) [53, 61, 70]. With older rela-
tives living in the home, Nigerian women can rely on an
extended family system to run households [53, 85]. This
extended family system is common in countries with
similar cultural norms, allowing female surgeons from
lower income and lower GGGI countries to achieve
greater work-life balance at earlier stages of their careers.

Discrimination against female surgeons during their
training, career, and pregnancy, was a common finding in
high GGGI and higher income countries (HICs, UMICs)
countries such as the US, UK and South Africa [28, 31—
42, 65]. Discrimination and harassment were perpetu-
ated most commonly by male colleagues in positions of
power, which increases work-related stress and burnout
while decreasing retention rates among female surgeons
[33, 41]. High GGGI ranked countries may have more
awareness towards discrimination against professional
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women. In lower ranked GGGI countries, the lack of
studies on gender-based discrimination against female
surgeons underrepresents the extent of the problem. A
lack of awareness or minimal consequences for discrimi-
nation in low GGGI countries contributes to the absence
of advocacy against discrimination. In a Turkish example,
increasing the number of female surgeons in leadership
is one way to reduced gender-based discrimination [29];
this model could be replicated in similar environments.

Female surgeons in HICs and high GGGI countries
reported worse health outcomes compared to male sur-
geons and the general population. Studies from HICs
reported that female surgeons had higher rates of can-
cer, alcohol consumption, and musculoskeletal ailment
accompanied by lower life expectancies across Euro-
pean and North American countries [77-80]. As all the
literature on female surgeons’ health focused on HICs,
this finding could not be compared to female surgeons
in lower income countries. But, the difference between
female surgeons and the general population may be
less obvious in environments where average health and
lifespan standards are lower [86]. It is also possible that
a career as a surgeon may provide a higher standard of
living in lower income countries, which can counteract
some of the health detriments from the profession seen
in HICs. However, further studies would be needed to
validate these hypotheses.

This study is limited by its design as a scoping review,
as such there was no formal evaluation of the quality of
evidence or risk of bias in the studies. Additionally, the
lack of reporting from Central and South America lim-
its this study’s generalizability to this region. The lack of
studies from South or Central America likely has to do
with our inclusion and exclusion criteria, specifically
with regards to literature available in English. During the
review many studies on South America emerged, one
discussed the proportions of female surgeons in Brazil
[82], but none specifically discussed the experiences of
female surgeons from any country in this region. As 91%
and 90% of studies exclusively examined HICs and high
GGGI countries, respectively, the role of income level
and GGGI ranking in female surgeons’ experiences can-
not be generalized without more diversity in the litera-
ture. The lack of reporting from lower income and lower
GGGI countries limits the ability to provide definitive,
context-specific recommendations to improve female
surgeon experiences and participation.

Conclusions

Different geographic regions along with cultural and
societal norms influence gender equity and the experi-
ences of women in surgery. Universally, women from
all regions reported a lack of mentorship as a barrier
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to advancement. An overwhelming majority of stud-
ies originated in high-income, high GGGI countries in
Europe and North America. In HICs, surgical trainee
abilities are seen as equal between men and women, but
women endure discrimination from male co-workers and
reported more child-related barriers to their careers than
their male counterparts. While female surgeon abilities
were seen as inferior in some lower income countries,
limited studies suggest that women may have more child
rearing support and be less likely to delay childbearing.
The effects of income and GGGI are complex, as nei-
ther independently predict gender equity in surgery.
More studies in lower income and lower GGGI countries
are needed to understand this relationship and how to
improve the female surgical experience to increase surgi-
cal capacity worldwide.
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