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ABSTRACT

Background: Previous studies that have focused on the challenges faced by female surgeons, 
such as the gender pay gap, gender biases, lower likelihood of promotion, and gender 
differences in the perception of discrimination against women, are reviewed. A more 
comprehensive understanding of explicit and implicit gender discrimination and experiences 
and perceptions of discrimination is needed. This study aims to determine the current 
prevalence and degree of gender discrimination in the Korean Surgical Society and to compare 
the experiences and perceptions of gender discrimination between male and female surgeons.
Methods: We analyzed 400 responses from a survey sent to all members of the Korean 
Surgical Society. This electronic survey included 16 items on experiences of gender 
discrimination and 17 items on perceptions of gender discrimination. We conducted χ2 tests 
and binary logistic regression on the data regarding these experiences and perceptions of 
gender discrimination.
Results: Adjusted analyses found that female surgeons were more likely to experience gender 
discrimination than their male counterparts across all categories of discrimination. Further, 
adjusted analyses showed that female surgeons were more likely to confirm the presence of 
gender discrimination than male surgeons.
Conclusion: Female surgeons were more likely to experience implicit and explicit gender 
biases and discrimination throughout all stages of their career progression. We also 
discovered significant gender differences in the perception of gender discrimination, as 
well as the experience of it. Changing the male-dominated culture and raising awareness of 
gender biases and discrimination among male surgeons are crucial steps toward addressing 
gender discrimination in surgery.
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Discrimination; Male-Dominated Culture
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INTRODUCTION

Women remain underrepresented in surgery despite the growing female presence in the 
medical field in the last decades, both in Korea and worldwide. The numbers and percentages 
of female medical students, physicians, surgical trainees, surgeons, and academics have 
been consistently increasing.1-6 In Korea, women accounted for 38.7% of all graduates of the 
medical schools and the graduate schools of medicine in 2020,7 and 22.8% of all physicians 
were female in 2018; however, only 8.9% of surgical physicians were women.8 In the U.S., the 
Association of American Medical Colleges reported that 51% of all medical students in the 
U.S. were female in 2018,9 and 35.2% of all active physicians were women in 2017, although 
they only accounted for 20.6% of surgeons.10 In the U.K., 35% of all licensed doctors are 
females while the only 12% of surgeons are women.5

Surgical specialties may not be an attractive career option for female medical students.11-13 
Studies have argued that a male-dominant culture or “old boys' club” mentality, gender 
biases, and gender discrimination are the main reasons for this.1,14-18 Female students report 
greater exposure to gender discrimination and sexual harassment during medical school 
than male students, and the exposure gap is largest in general surgery among all medical 
specialties.19,20 After becoming a surgeon, women are likely to experience more perceived 
gender discrimination than male surgeons21-22 and more gender-based disadvantages in 
terms of promotions, salaries, editorial board membership, and so on.1,14,23-26

Although prior studies have provided rich evidence of gender discrimination against female 
surgeons, the definition and measures of this discrimination have not fully reflected recent 
trends or more subtle and less visible types of discrimination. As explicit discrimination 
becomes less acceptable in society and in many organizations, discrimination continues 
implicitly, in covert forms.18 For instance, some recent studies have found gender differences 
in the feedback given during surgery training,27 autonomy in the operating room,28 and 
networking opportunities in the surgery society.29 These findings necessitate further 
research that reflects and attempts to measure the various broader phenomena of gender 
discrimination in surgery throughout the entire career path. Moreover, while prior studies on 
gender discrimination or gender gaps in surgery have focused on academic surgery, surgical 
trainees, or single surgical subspecialties,21,30 the present study addresses more broadly 
defined categories of gender discrimination in the entire field of surgery including academic/
clinic and surgical subspecialties.

In Korea, significant gender discrimination and inequality still exist in the surgical 
community; however, to date, there has been no study on gender discrimination among the 
members of the Korean Surgical Society. Consequently, this study aims to determine the 
current prevalence and degree of gender discrimination in the Korean Surgical Society and to 
compare the experiences and perceptions of gender discrimination between male and female 
Korean surgeons.

METHODS

Survey design
The items used to measure experiences and perceptions of gender discrimination were 
developed in a multistep process. First, we reviewed the literature focusing on items 
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measuring gender discrimination in the fields of surgery, medicine, and human resource 
management. We also conducted in-depth interviews with eight female surgeons and 
consulted two professionals, one in the medical ethics field and one from the field of gender 
equality, regarding the developed questionnaire. The final questionnaire comprised of 
16 items on experiences of gender discrimination and 17 items on perceptions of gender 
discrimination. We obtained the content validity of the survey items by having experts in 
medicine and gender equality review the questions. The reliability (Cronbach's alpha) of 
the 16 items on experiences of gender discrimination was 0.906, and the reliability of the 17 
items on perceptions of gender discrimination was 0.951.

The survey questionnaire consisted of four sections: experiences of gender discrimination, 
perceptions of gender discrimination, the reasons for and methods of gender discrimination 
in the surgical field, and participants' demographic characteristics and affiliations. 
Participants responded to the questions regarding their experiences of gender discrimination 
with either “yes” or “no” answers, and to the questions regarding their perceptions of gender 
discrimination with a 4-point Likert scale with 1 = strongly disagree, 2 = disagree, 3 = agree, 4 
= strongly agree. Responses of agree or strongly agree were reported as positive, while those 
of disagree or strongly disagree were considered negative.

Ten experts including female surgeons and expert panels in the fields of industrial welfare 
and labor relations participated in the pilot test of the survey questionnaire. We revised the 
survey items guided by the pilot test results so that the items have greater clarity and there is 
as little room for misunderstanding or ambiguity as possible. The survey questionnaire was 
distributed via the web-based survey tool SurveyMonkey® (https://ko.surveymonkey.com).

Participants
All registered members of the Korean Surgical Society were invited to participate via email. 
The general terms of the study, information on the survey, and a request for consent were 
included with the invitation, which was linked to individualized accounts. Participation was 
voluntary and anonymous, and no compensation was provided. The survey was conducted 
from November 11, 2019, to January 11, 2020, and three reminder emails were sent out at 
three-week intervals. Of the 4,525 surgeon members invited to participate, 432 responded 
(9.5% response rate). Incomplete responses were excluded from data analysis; we analyzed 
400 responses after excluding any cases with a significant amount of missing information.

Statistical analysis
We estimated unadjusted comparisons of experienced gender discrimination and perceptions 
of gender discrimination by gender using χ2 tests. We also used binary logistic regression 
to estimate the effects of gender on experienced gender discrimination and perceptions of 
gender discrimination while adjusting for age, subspecialty, etc. Two-tailed significance was 
assessed. All analyses were performed using SPSS Statistics (IBM Corp., Armonk, NY, USA).

Ethics statement
The Institutional Review Board of Chung-Ang University Hospital approved the study (CAUH 
1971-004-378). All of the participants submitted informed consent when they replied.
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RESULTS

Respondents' characteristics
The final sample was 70.7% male and 29.3% female. Table 1 describes the participants' 
demographic characteristics and practice settings, stratified by gender. When compared with the 
male surgeons, the female surgeons were younger (mean age: 39.5 vs. 46.8, P < 0.001) and less 
experienced in practice (mean years of practice: 14.2 vs. 21.8, P < 0.001). There was a difference 
in the distribution of subspecialty by gender (P < 0.001) in which the male respondents were 
mostly concentrated in the hepatobiliary–pancreas and colorectal fields (25.4% and 24.0% of 
all male surgeons, respectively). Female respondents, meanwhile, were mostly concentrated in 
breast-thyroid-endocrine surgery (41.0% of all female surgeons). More female surgeons than 
men were either fellows or non-tenured academic faculty, and disproportionately more male 
surgeons than women were working in private practices (P < 0.001).
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Table 1. Respondents' characteristics by gender
Characteristics Male (n = 283) Female (n = 117) P value
Age, yr 46.8 ± 10.0 39.5 ± 5.9 < 0.001

< 35 21 (7.4) 21 (17.9) < 0.001
35–39 50 (17.7) 40 (34.2)
40–44 65 (23.0) 40 (34.2)
45–49 60 (21.2) 11 (9.4)
50–54 29 (10.2) 3 (2.6)
55–59 27 (9.5) 1 (0.9)
60+ 31 (11.0) 1 (0.9)

Years of practice, yr 21.8 ± 10.4 14.2 ± 6.4 < 0.001
< 10 28 (9.9) 31 (26.5) < 0.001
10–14 44 (15.5) 30 (25.6)
15–19 61 (21.6) 40 (34.2)
20–24 61 (21.6) 10 (8.5)
25–29 28 (9.9) 4 (3.4)
30+ 61 (21.6) 2 (1.7)

Surgical subspecialty < 0.001
Upper GI 29 (10.2) 7 (6.0)
Colorectal 68 (24.0) 22 (18.8)
Hepatobiliary-pancreas 72 (25.4) 15 (12.8)
Breast-thyroid-endocrine 43 (15.2) 48 (41.0)
Pediatric 8 (2.8) 6 (5.1)
Vascular 18 (6.4) 6 (5.1)
General surgerya 45 (15.9) 13 (11.1)

Rank < 0.001
Fellow 21 (7.4) 23 (19.7)
Academic, non-tenured 58 (20.5) 34 (29.1)
Academic, tenure track 80 (28.3) 29 (24.8)
Hospital-employed 64 (22.6) 20 (17.1)
Private practice 49 (17.3) 7 (6.0)
Other 11 (3.9) 4 (3.4)

Practice setting 0.250
University hospital 134 (47.3) 70 (59.8)
General hospital (> 100 beds) 67 (23.7) 23 (19.7)
Hospital (> 30 beds) 26 (9.2) 8 (6.8)
Private clinic 45 (15.9) 13 (11.1)
Other 11 (3.9) 3 (2.6)

Geographical area of practice setting 0.003
Metropolitan area 188 (66.4) 97 (82.9)
Urban area 91 (32.2) 20 (17.1)
Rural area 4 (1.4) 0

Values are presented as mean ± standard deviation or number of patients (%).
GI = gastrointestinal.
aWhich means not having subspecialty.



Experiences of gender discrimination
Table 2 illustrates the differences in respondents' experiences of gender discrimination 
according to gender. Female surgeons were more likely to report experiences of gender 
discrimination than male surgeons (all P < 0.001): The female surgeons reported they had 
experienced disrespect from a patient or caregiver (80.0%), had to perform better to receive 
equivalent performance evaluations to their male colleagues (63.6%), had experienced 
discrimination or disadvantage from nurses or other support staff (55.5%), and had experienced 
discrimination in informal networking and relationships within an organization (50.0%).

Even after adjusting for years of practice, surgical subspecialty, rank, and geographical area 
of practice setting, female surgeons were more likely to experience gender discrimination 
than male surgeons across all discrimination types (odd ratio [OR] = 3.447–230.242, P < 
0.001; Table 3). We examined the group of surgeons with less than 20 years of practice 
experience, who were on average younger and higher in terms of the proportion of female 
surgeons, separately from the entire sample to test if there was generational difference in 
the experience of gender discrimination. In this group, female surgeons were still more 
likely to experience gender discrimination than male surgeons across the twelve items, 
although the gender gap was smaller than for the entire sample (OR = 4.135–80.761, P < 
0.050; Table 3). In the entire sample and in the group with less than 20 years of practice 
experience, female surgeons were more likely to experience discrimination than male 
surgeons in terms of their career progression toward academic faculty positions and 
responses from patients or caregivers and were more likely to be told they were not suited to 
surgery because of their gender.

Perceptions of gender discrimination
The unadjusted statistics indicated that gender differences were significant in the perception 
of the disadvantages faced by female surgeons. Female surgeons were significantly more 
likely to agree to the 16 items regarding discrimination against female surgeons (P < 0.001; 
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Table 2. Experiences of gender discrimination by gender
Because of my gender, I have experienced discrimination, disadvantage, or exclusion related to: Unadjusteda

Male, % Female, % P value
1. Career progression

Application for a surgical resident position 2.6 23.2 < 0.001
Application for a fellow position 1.1 13.4 < 0.001
Choosing a surgical subspecialty 1.5 13.4 < 0.001
Application for an academic faculty position 1.9 26.8 < 0.001
Hiring by a medical institution 4.9 23.2 < 0.001

2. Compensation and promotion
Salary or incentive 1.6 16.4 < 0.001
Promotion 2.3 29.1 < 0.001
Obtaining a leadership position 3.5 40.9 < 0.001

3. Participation, communication, and resources
Participating in administrative decision-making 2.3 31.8 < 0.001
Informal networking and relationships within an organization 6.6 50.0 < 0.001
Accessing necessary resources (operating rooms, surgical instruments, etc.) 2.7 12.7 < 0.001
Accessing necessary information 3.1 23.6 < 0.001

4. Disrespect from non-surgeons
Because of my gender, I have experienced discrimination or disadvantages from nursing or other support staff 4.3 55.5 < 0.001
Because of my gender, I have experienced discrimination or disadvantages from a patient or caregiver 7.8 80.0 < 0.001

5. Gender-based biases
I was told I was not suited to surgery because of my gender 1.1 46.4 < 0.001
I had to perform better to receive an equivalent performance evaluation to my colleague of the opposite gender 8.2 63.6 < 0.001

aFrequency was defined as having experienced the item via a “yes” response. Each row is from a separate χ2 test. P values are based on the χ2 tests.



Table 4), except for one item, “application for a surgical resident position.” The female 
surgeons perceived discrimination in the following items the most; obtaining a leadership 
position (female vs. male: 87.9% vs. 55.0%), discrimination by patients or caregivers against 
female surgeons (female vs. male: 86.9% vs. 61.8%), general biases against female surgeons 
in surgery (female vs. male: 84.1% vs. 48.2%), gaining promotions (female vs. male: 79.4% 
vs. 27.9%), and having to perform better to receive equivalent performance evaluations to 
male surgeons (female vs. male: 79.4% vs. 19.1%).

After adjustment for years of practice, surgical subspecialty, rank, and geographical area of 
practice setting, the female surgeons were still more likely to agree about the presence of 
gender discrimination than the male surgeons across all discrimination items (OR = 2.438–
16.842, P < 0.010; Table 5). Gender differences in the perceptions of gender discrimination 
were particularly significant regarding salary, promotions, accessing necessary information, 
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Table 3. Association between gender and experiences of gender discrimination
Because of my gender, I have experienced discrimination, 
disadvantage, or exclusion related to:

Adjusteda

All respondents Less than 20 years' practice
Gender variable Model Gender variableb Model

OR (95% CI)b P value χ2 (−2 Log 
likelihood)

P value OR (95% CI)b P value χ2 (−2 Log 
likelihood)

P value

1. Career progression
Application for a surgical resident position 10.148  

(3.818–26,973)
< 0.001 48.347 

(175.618)
< 0.001 3.072  

(1.109–8.507)
0.031 14.928 

(137.616)
0.245

Application for a fellow position 12.132  
(2.865–51.373)

< 0.001 38.382 
(106.349)

< 0.001 4.661  
(1.106–19.641)

0.036 23.766  
(86.314)

0.022

Choosing a surgical subspecialty 11.570  
(3.027–44.224)

< 0.001 33.773 
(116.893)

0.001 3.635  
(0.958–13.796)

0.058 23.004 
(87.077)

0.028

Application for an academic faculty position 37.124  
(10.964–125.704)

< 0.001 80.579 
(152.644)

< 0.001 40.530  
(7.178–228.841)

< 0.001 56.665 
(104.177)

< 0.001

Hiring by a medical institution 7.798  
(3.299–18.432)

< 0.001 42.620 
(208.374)

< 0.001 4.135  
(1.497–11.421)

0.006 22.393 
(134.346)

0.033

2. Compensation and promotion
Salary or incentive 14.733  

(3.839–56.545)
< 0.001 37.681 

(128.680)
< 0.001 3.969  

(0.992–15.886)
0.051 17.374 

(96.697)
0.136

Promotion 20.985  
(6.923–63.608)

< 0.001 63.047 
(181.007)

< 0.001 11.238  
(3.477–36.322)

< 0.001 36.301 
(134.082)

< 0.001

Obtaining a leadership position 19.083  
(7.712–47.220)

< 0.001 90.822 
(215.461)

< 0.001 8.631  
(3.457–21.549)

< 0.001 42.147 
(181.567)

< 0.001

3. Participation, communication, and resources
Participating in administrative decision-making 16.624  

(5.764–47.945)
< 0.001 71.048 

(185.680)
< 0.001 7.648  

(2.630–22.243)
< 0.001 33.986 

(147.231)
0.001

Informal networking and relationships within an organization 11.351  
(5.548–23.223)

< 0.001 104.629 
(258.314)

< 0.001 8.657  
(3.891–19.257)

< 0.001 55.807 
(199.437)

< 0.001

Accessing necessary resources (operating rooms, surgical 
instruments, etc.)

3.447  
(1.177–10.090)

< 0.001 32.685 
(128.127)

0.001 1.846  
(0.582–5.858)

0.298 19.197  
(99.858)

0.084

Accessing necessary information 8.342  
(3.246–21.440)

< 0.001 48.214  
(178.111)

< 0.001 4.769  
(1.784–12.750)

0.002 27.659 
(146.659)

0.006

4. Disrespect from non-surgeons
Because of my gender, I have experienced discrimination or 
disadvantages from nursing or other support staff

16.949  
(7.873–36.485)

< 0.001 135.777 
(227.166)

< 0.001 13.906  
(5.874–32.920)

< 0.001 72.863  
(186.111)

< 0.001

Because of my gender, I have experienced discrimination or 
disadvantages from a patient or caregiver

51.251  
(22.636–116.040)

< 0.001 213.897 
(230.164)

< 0.001 58.543  
(21.278–161.075)

< 0.001 142.447 
(150.965)

< 0.001

5. Gender-based biases
I was told I was not suited to surgery because of my gender 230.242  

(45.652–1,161.199)
< 0.001 139.063 

(174.547)
< 0.001 80.761  

(16.552–394.046)
< 0.001 76.762 

(145.182)
< 0.001

I had to perform better to receive an equivalent performance 
evaluation to my colleague of the opposite gender

18.182  
(9.074–36.431)

< 0.001 143.908 
(266.619)

< 0.001 10.648  
(5.055–22.428)

< 0.001 62.849 
(219.703)

< 0.001

OR = odds ratio, CI = confidence interval.
aEach row is from a separate binary logistic regression model with gender as an independent variable. Covariates include years of practice, surgical subspecialty, 
rank, and geographical area of practice setting; bFemale vs. male.



and the pressure to perform better to receive equivalent performance evaluations to that of the 
opposite sex. In terms of perceived gender discrimination in the group of surgeons with less 
than 20 years of practice experiences, female surgeons perceived more gender discrimination 
than male surgeons across the 15 items (OR = 2.531–20.000, P < 0.010; Table 5). However, the 
gender differences of the perception of this group was not significantly different from the entire 
sample, indicating that the perception gap persists among the younger generation surgeons.

Reasons for gender discrimination and suggestions to decrease it
We asked respondents to choose the three most important reasons for gender discrimination 
in surgery from among 10 possible items. The two most frequently chosen responses by 
male surgeons were “differences in physical capacity and activity between women and men” 
(57.3%) and “performance hindrance due to pregnancy and childbirth” (51.8%). The two 
most frequent responses chosen by female surgeons were “performance hindrance due to 
pregnancy and childbirth” (68.7%) and “general favoritism towards male surgeons” (65.7%). 
We also asked respondents to choose the three most necessary policies or efforts that could 
reduce gender discrimination from among 11 items. The two most frequent answers given by 
male surgeons were “bringing in a substitute when a female surgeon takes maternity leave” 
(62.8%) and “awareness of the need for a work–family life balance for surgeons” (51.4%). 
On the other hand, the two most frequently chosen responses by female surgeons were 
“improving the male-dominated culture in medicine” (55.6%) and “awareness of the need for 
a work-family life balance for surgeons” (49.5%).

DISCUSSION

This study explored the gender discrimination that is prevalent in surgical field of Korea 
and examined and discovered significant gender differences in the experiences of gender 
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Table 4. Perceptions of gender discrimination by gender
Female surgeons are more likely to be discriminated against, disadvantaged, or excluded with regards to 
compared with male surgeons

Unadjusteda

Male, % Female, % P value
1. Career progression

Application for a surgical resident position 21.1 29.5 0.085
Application for a fellow position 29.1 50.0 < 0.001
Choosing a surgical subspecialty 31.0 58.9 < 0.001
Application for an academic faculty position 36.6 71.4 < 0.001
Hiring by a medical institution 41.3 71.2 < 0.001

2. Compensation and promotion
Salary or incentive 5.2 23.4 < 0.001
Promotion 27.9 79.4 < 0.001
Obtaining a leadership position 55.0 87.9 < 0.001

3. Participation, communication, and resources
Participating in administrative decision-making 17.9 59.8 < 0.001
Informal networking and relationships within an organization 24.3 68.2 < 0.001
Accessing necessary resources (operating rooms, surgical instruments, etc.) 4.4 20.6 < 0.001
Accessing necessary information 6.4 40.2 < 0.001

4. Disrespect from non-surgeons
Discrimination against female surgeons from nursing or other support staff 28.3 58.9 < 0.001
Discrimination against female surgeons from a patient or caregiver 61.8 86.9 < 0.001

5. Gender-based biases
Female surgeons must perform better to receive equivalent performance evaluations to male surgeons 19.1 79.4 < 0.001
There are biases against female surgeons in surgery 48.2 84.1 < 0.001
In surgery, there is more discrimination against female doctors than in other specialties. 9.6 31.8 < 0.001

aFrequency was defined as having perceived the item via “agree” or “strongly agree” response. Each row is from a separate χ2 test. P values are based on the χ2 tests.



discrimination and the perception of such discrimination against female surgeons. The 
inclusive conceptualization of gender discrimination in this study is consistent with 
contemporary approaches to the broadened spectrum of gender discrimination, such as the 
increased interest in microaggression.31,32

This study is the first attempt in Korea to examine the experience and perception of gender 
discrimination in surgery. There have been only very few academic studies on gender 
discrimination in medicine. The most recent study by Shin and Lee,33 which analyzed the 
survey conducted by the Korean Medical Women's Association and the Korean Intern 
Resident Association in 2019, is also consistent with our findings. They discovered that 
women showed significantly higher perception of gender discrimination than men in all 
surveyed areas of gender inequality, including residency, professorship, employment, 
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Table 5. Association between gender and perceptions of gender discrimination
Female surgeons are more likely to be discriminated against, 
disadvantaged, or excluded with regards to compared with male 
surgeons

Adjusteda

All respondents Less than 20 years' practice
Gender variable Model Gender variable Model

OR (95% CI)b P value χ2 (−2 Log 
likelihood)

P value OR (95% CI)b P value χ2 (−2 Log 
likelihood)

P value

1. Career progression
Application for a surgical resident position 2.438  

(1.311–4.535)
0.005 38.819  

(373.790)
< 0.001 1.792  

(0.847–3.791)
0.127 17.826  

(204.118)
0.121

Application for a fellow position 2.999  
(1.755–5.126)

< 0.001 30.132  
(459.330)

0.003 2.670  
(1.418–5.031)

0.002 19.734  
(274.527)

0.072

Choosing a surgical subspecialty 3.729  
(2.185–6.361)

< 0.001 36.904 
(463.325)

< 0.001 3.657  
(1.934–6.913)

< 0.001 23.767  
(279.209)

0.022

Application for an academic faculty position 4.614  
(2.644–8.052)

< 0.001 56.688 
(460.491)

< 0.001 4.640  
(2.403–8.959)

< 0.001 36.108  
(272.277)

< 0.001

Hiring by a medical institution 4.713  
(2.660–8.351)

< 0.001 51.397  
(468.461)

< 0.001 5.552  
(2.752–11.199)

< 0.001 41.231  
(266.364)

< 0.001

2. Compensation and promotion
Salary or incentive 10.346  

(3.893–27.498)
< 0.001 43.884  

(198.396)
< 0.001 4.598  

(1.545–13.686)
0.006 21.633  

(128.589)
0.042

Promotion 13.438  
(6.958–25.954)

< 0.001 113.630 
(376.208)

< 0.001 10.125  
(4.789–21.405)

< 0.001 58.859  
(237.135)

< 0.001

Obtaining a leadership position 5.535  
(2.790–10.981)

< 0.001 47.501  
(416.932)

< 0.001 6.801  
(3.033–15.249)

< 0.001 34.781  
(231.241)

0.001

3. Participation, communication, and resources
Participating in administrative decision-making 6.528  

(3.612–11.796)
< 0.001 76.649 

(363.407)
< 0.001 5.125  

(2.601–10.097)
< 0.001 44.140  

(238.753)
< 0.001

Informal networking and relationships within an organization 6.337  
(3.567–11.258)

< 0.001 69.863 
(403.560)

< 0.001 5.795  
(2.974–11.291)

< 0.001 39.498  
(255.972)

< 0.001

Accessing necessary resources (operating rooms, surgical 
instruments, etc.)

4.869  
(1.967–12.050)

0.001 32.446  
(187.760)

0.001 5.343  
(1.728–16.521)

0.004 25.114  
(120.922)

0.014

Accessing necessary information 10.404  
(4.910–22.047)

< 0.001 74.999 
(245.448)

< 0.001 9.228  
(3.776–22.550)

< 0.001 48.021  
(177.021)

< 0.001

4. Disrespect from non-surgeons
Discrimination against female surgeons from nursing or other 
support staff

2.930  
(1.712–5.014)

< 0.001 38.372  
(435.051)

< 0.001 2.531  
(1.353–4.735)

0.004 22.652  
(270.848)

0.031

Discrimination against female surgeons from a patient or caregiver 3.404  
(1.712–6.767)

< 0.001 53.269  
(388.427)

< 0.001 5.658  
(2.368–13.520)

< 0.001 28.620  
(201.657)

0.004

5. Gender-based biases
Female surgeons must perform better to receive equivalent 
performance evaluations to male surgeons

16.842  
(8.669–32.719)

< 0.001 132.137  
(340.247)

< 0.001 20.000  
(8.711–46.840)

< 0.001 88.905 
(207.294)

< 0.001

There are biases against female surgeons in surgery 5.778  
(3.061–10.910)

< 0.001 54.553  
(430.238)

< 0.001 6.583  
(3.105–13.954)

< 0.001 35.251  
(241.980)

< 0.001

In surgery, there is more discrimination against female doctors than 
in other specialties

6.595  
(3.142–13.845)

< 0.001 37.241  
(279.940)

< 0.001 4.418  
(1.924–10.143)

< 0.001 23.256  
(185.830)

0.026

OR = odds ratio, CI = confidence interval.
aEach row is from a separate binary logistic regression model with gender as an independent variable. Covariates included years of practice, surgical 
subspecialty, rank, and geographical area of practice setting; bFemale vs. male.



promotion, pay and compensation, participation in decision making. 12.6–47.3% of women 
in medicine experienced discrimination across the various areas of inequality.33 A similar 
study by the Korean Women's Medical Association in 2011 also found that 41.0–74.2% of 
women in medicine agreed that discrimination existed in hiring, position, promotion, 
performance evaluation, etc.34 Our current study is consistent with these prior findings 
such that women showed higher perception of gender discrimination, ranging from 20.6% 
to 87.9% than men. This study provides additional specified insights on the prevalence of 
gender discrimination in surgery.

The results were consistent with the findings of previous studies that have identified the 
challenges that female surgeons and physicians experience, such as the gender pay gap, 
lack of role models and mentors, gender biases, and the lower likelihood of working in 
academic surgery and in leadership positions.1,14,16,17,25,30,33 In addition, implicit forms 
of discrimination, for example, the imbalanced allocation of resources or reduced access 
to informal networking opportunities, were no less prevalent than the obvious and visible 
forms in surgery. The results suggest that the traditional conceptualization of gender 
discrimination may fall short of capturing its full range. However, only a few studies 
have actually surveyed surgeons about their experiences of gender discrimination, and, 
although they have critically contributed to our understanding of gender discrimination 
in medicine and surgery, they have applied too simplistic or very limited sets of questions 
about gender discrimination.21,35,36 As observed by Stephens et al.,37 implicit bias works at 
the subconscious level and is not only hard to recognize but can even contradict conscious 
beliefs. Consequently, this bias is very difficult to assess or challenge. The present study 
contributes important insights that illustrate the full range of gender discrimination that 
female surgeons face, including both explicit and implicit biases and discrimination.

The results of this study identified the gender gap in the perceived discrimination against 
women, consistent with previous studies.22,38,39 In addition to actual experiences of gender 
discrimination and biases, the fact that mainstream male surgeons have significantly lower 
awareness of the existence of such prevalent gender biases and discrimination can further 
aggravate the discrimination female surgeons experience. Although perceptions are largely 
influenced by experience, without actual experience, people can form a skewed perception 
of the inequality and discrimination in society. Raising awareness of gender biases and 
discrimination among male surgeons will be a crucial step toward addressing gender 
discrimination in surgery.

An additional adjusted analysis of surgeons with less than 20 years of practice experience 
showed that in this generally younger group, the experience of gender discrimination 
decreased, although the difference between the male and female respondents' perceptions 
of gender discrimination in this group was not significantly different from that of the 
entire sample. The group with less than 20 years' experience was younger, lower in rank 
(fellow, instructor, and associate or assistant professor), and included more women than 
the older group. However, despite the decreased experience of discrimination, younger 
female surgeons were still more likely to experience gender discrimination than their male 
counterparts. Moreover, there was no change in the perceptions of discrimination against 
female surgeons in the younger generation, and the young female surgeons perceived more 
discrimination than males.
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These results imply that despite the increased number of female surgeons and residents, 
gender discrimination persists, and there is a significant perception gap between male and 
female surgeons of this discrimination. Although the increase in the number of women in 
leadership positions suggests the possibility of improving the situation,40 the results of our 
study imply that simply having more women in the field may not be a fundamental solution. 
In addition, as Dossa and Baxter41 noted, this strategy will force female surgeons to tolerate 
various forms of discrimination for the coming decades, and will, eventually, be ineffectual 
since women will be more likely to leave the surgical field due to the persistent discrimination 
and disadvantages they will face.

When asked to choose a reason why discrimination persists, both men and women chose 
performance hindrance due to pregnancy and childbirth as a major reason. However, only 
female surgeons were acutely aware of general favoritism towards male surgeons as another 
major causes of persisting gender discrimination, which is consistent with the previous 
research.15,17,29,42 Gender difference was also found in terms of the necessary effort to reduce 
gender discrimination, where female surgeons were significantly more likely to point out 
changing the male-dominated culture. A 2019 survey by Shin and Lee33 also found a similar 
result in which women gave much higher priority to “correcting men-oriented medical 
practices pattern” as necessary than men did. Such gender differences in the perception of 
the causes of discrimination and necessary measures to reduce discrimination is evidence 
that raising male surgeons' awareness of discrimination against women and creating 
consensus is the beginning of a positive change.

Improving systems, rules, and procedures is important; however, this kind of approach 
cannot fully address implicit discrimination or “second-generation gender bias,” which refers 
to practices that may appear neutral but, when applied, discriminate against one gender by 
reflecting the values of another gender that created or developed the setting. Such second-
generation gender bias can become an organizational barrier limiting women from assuming 
leadership roles.40 Instead, what must be at the center of the efforts to reduce discrimination 
in surgery is the creation of a culture and climate that are gender-neutral and not easily 
influenced by any specific groups within the medical community.

This study has some limitations. First, the survey response rate (9.5%) may raise concern 
about response biases. Although we admit this concern, similar surveys administered to 
medical professionals such as dentists, physicians, oncologists, etc.43-45 through professional 
associations showed response rates ranging from 10% to 18%. A similar survey of gender 
equality by Shin and Lee33 recorded a 9.2% response rate. Unlike these examples, the 
current study sent the survey to all members of the Korean Surgical Society regardless of 
their practice status, in order to guarantee anonymity and voluntary participation. For this 
reason, the response rate of the current study may appear relatively lower, but we believe that 
it is comparable to other similar studies of medical professionals. Second, female surgeons 
were overrepresented in the sample (29.3%), compared to the national population of women 
registered with the Korean Surgical Society (8.9%). As highlighted by Rogers et al.,39 a 
selection bias may have been present in that more women may have responded due to the 
nature of the study: it is possible that female surgeons are more strongly motivated to express 
the gender discrimination they have experienced or perceived, whereas male surgeons may 
be less likely to respond to such surveys. In fact, a significant number of male surgeons 
expressed the opinion that they felt uncomfortable about the survey topic, and some 
contested that male surgeons experience reverse discrimination. Finally, the survey queried 
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experiences of gender discrimination throughout the medical and surgery career path; thus, 
like other self-reported surveys, responses may have been subject to recall bias.

Despite these limitations, this study's major strength is that it covered a wide variety of gender 
discrimination manifestations, ranging from explicit to implicit forms, and found differences 
between the genders in both actual experiences and perceptions. The study offers an inclusive 
description of various forms of gender discrimination in the surgical field and contributes to 
raising awareness of gender discrimination. It is also the first academic attempt to investigate 
the current status of gender discrimination across the entire community of surgeons in Korea. 
The results were generally consistent with prior studies conducted in other countries and can 
contribute to the generalized understanding of gender biases and discrimination in surgery. 
While gender discrimination and biases are in and of themselves morally wrong, they are 
also detrimental to the surgeons who are subject to such discrimination in terms of their 
personal outcomes. Based on the understanding of the perceptions and experiences of gender 
discrimination found in this research, future studies can explore how gender discrimination 
expectations might affect surgeons' professional career choices and attitudes, including job 
satisfaction, burnout, psychological well-being, and professional confidence. This study only 
reported the results of aggregated experiences and perceptions of discrimination, whereas the 
odds ratios of experiences of each discrimination type ranged from 3.4 to 230. Therefore, it 
is necessary to more closely examine each discrimination type to better understand the wide 
range of odds ratios despite the very high probability of female surgeons experiencing and 
perceiving gender discrimination.
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