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Abstract 

Background: Gender bias in career choices has always been a matter of great concern, including in the field of 
medicine. This study reports on the current situation in this regard in China, including the reasons for Chinese medical 
students’ willingness to engage in surgical careers; investigates their accounts of gender bias; and analyzes the effect 
of gender bias on their surgical career choices.

Methods: This study invited medical students from Harbin Medical University to fill out a non-mandatory question-
naire on whether they had witnessed gender bias, their surgical career intentions, and factors influencing their career 
intentions. A one-way analysis of variance was used to compare the differences between continuous variables. Pear-
son’s chi-squared test was used to compare the differences between the categorical variables, the Kendall correlation 
coefficient (tau) was used to assess the correlation between the reasons rankings reported by gender, and a multiple 
regression analysis was conducted by logit model.

Results: A total of 643 students responded to the questionnaire. Of them, 63.76% expressed a willingness for a surgi-
cal career, with “interest” being a key driving factor (73.41%). Almost all respondents (96.27%) answered that there 
were more male leaders in the surgical departments they had rotated through or had contacted. Only a few respond-
ents reported gender barriers influencing recruitment (32.19%). However, witnessing gender bias (recruitment of 
male required) was correlated to choice of surgical career (P < 0.05). Females were less willing to pursue a career in 
surgery if they had witnessed gender barriers in surgical recruitment. Male dominance also correlated to the choice 
of a surgical career (P < 0.1). Of the respondents, 53.19% believed that surgery was not suitable for females; among 
female respondents, this number was 56.12%, higher than for male respondents. When females think that the surgical 
profession is not suitable for them, it reduces the possibility of their pursuing a career in surgery.

Conclusion: Most medical students were interested in surgical care. Witnessing gender bias decreases females’ 
willingness to pursue a career in surgery. It is necessary to stimulate medical students’ interest in surgery when formu-
lating strategies to promote surgical career choices, as well as to reduce gender bias in surgery; in this way, females’ 
surgical careers should be ensured.
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Introduction
Career selection is a complex process that is affected 
by many factors. Studies have revealed several factors 
related to career choices, such as prestige and profes-
sional interests, controllable lifestyle, and gender [1–4]. 
Gender in particular plays a very important role in 
career selection. Gender bias in STEM fields has grad-
ually decreased in recent decades, but it has not been 
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completely eradicated [5], including in the medical field 
[6].

Female health service providers serve about 5 billion 
people worldwide, accounting for 70% of the health 
and social care workforce [7]. However, their role as a 
driving force in the health care field is often not rec-
ognized or valued, and gender inequality is still wide-
spread in health fields. Although females provide most 
health services, global health leadership is dominated 
by males, with 69% of global health organizations led 
by males [6].

In particular, males were long considered more suit-
able than females for surgical careers, due to traditionally 
accepted gender norms and stereotypes [6]. One review 
from Sweden suggests that surgery remains male-domi-
nated, with females making up only 10%–20% of surgeons 
[8]. Researchers in the Netherlands investigated gender 
differences in career choices among medical students, 
and found that males prefer surgical occupations, while 
females prefer non-surgical occupations [2]. This is sup-
ported by a study in the United Kingdom, which shows 
that most people think surgery is not a welcoming career 
path for female trainees [9]. Research conducted in South 
Korea shows differences in choice of medical specialties 
among medical students of different genders [3]. A sys-
tematic review of global context conducted in 2018 also 
confirmed that gender bias prevents female medical stu-
dents from entering the surgical profession [10]. In the 
United States, the gender gap in the field of surgery is 
narrowing, although males still outnumber females by at 
least a factor of five, except in the subspeciality of plastic 
surgery, which is reaching gender parity in the U.S. [11].

Gender bias prevents females from entering the sur-
gical field for many reasons. Industry requirements and 
stereotypes can influence a female’s entry into this field 
[12]. In addition, the existence of the “old boys club” also 
prevents females from becoming surgeons [13]; in order 
to maintain masculine cultural standards and status, 
members of the “club” form alliances within an informal 
male social system that extends both inside and outside 
the organization, excluding females [14]. The World 
Health Organization reports that the surgical profession 
is a male domain [6], while females tend to be considered 
more suitable for nursing and similar jobs. Lack of oppor-
tunities for career development are also an important 
contributing factor. A global study involving 75 countries 
showed that difficulties faced by females’ in obtaining 
postgraduate training reduces their likelihood of consid-
ering a career in surgery by 60% [15]. Some studies have 
also pointed out that female medical students are more 
likely to be reluctant to pursue a career in surgery due to 
the lack of female role models [16]. Thus, we can see that 
gender bias in the surgical field limits the possibility of 

gender equality, negatively impacting health systems and 
the delivery of quality care [6].

Although there have been many studies on gender 
inequality in surgery worldwide, there is almost no such 
literature in China, which has a large medical system. 
According to the 2019 China Health Statistics Yearbook 
[17], there were 3.607 million licensed (assistant) physi-
cians in China in 2018, of whom 12.2% were surgeons. 
The Chinese College of Surgeons’ “Investigation Report 
on the Practice Status of Chinese Female Surgeons 
(2019)” revealed that the proportion of female surgeons 
in China is increasing, but still only comprises 6.04% of 
Chinese surgeons, and that a majority of them are resi-
dents and attending physicians [18]. Therefore, it is nec-
essary to address gender inequality in the surgical field 
in China. To provide more data in this regard, this study 
evaluated the impact of gender bias on Chinese medical 
students’ choice of surgical careers. Furthermore, this 
study also plans to explore the preferences of this group 
of surgical professionals and the reasons for those prefer-
ences, to clarify what improvements may be needed.

Methods
Participants
Students from Harbin Medical University were invited 
to participate in this study. Students who had under-
gone clinical internships were expected to have a deeper 
understanding of the clinical work. Simultaneously, they 
would have faced professional choices at the graduate 
level, so the career choices of these students would be 
more realistic and prudent. Therefore, students in the 
third year of their medical education and above were 
selected to answer our questionnaire.

Data collection
This study designed a questionnaire (see https:// www. 
wjx. cn/) on surgical occupational intentions and gen-
der bias, with both single- and multiple-choice ques-
tions. If the respondents had answers other than the 
given options, they could provide them by filling in the 
blanks. To improve the questionnaire, a pre-survey was 
conducted with graduate students who had a more com-
prehensive understanding of the surgical profession. Data 
from the pre-survey were not used for data analysis. We 
collated the comments received and revised the ques-
tionnaire accordingly; two researchers then reviewed 
the questionnaire to ensure its quality before distribu-
tion. The instructor showed all participants a QR code 
linked to the questionnaire through the clinical course. 
Respondents used their mobile phones to fill out the 
questionnaire, which took 1–3  min. The questionnaire 
also collected basic information such as gender, age, resi-
dence (rural or urban), and academic major.

https://www.wjx.cn/
https://www.wjx.cn/
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The question “Willingness to pursue a surgical 
career?” was used to investigate the willingness of 
medical students to choose a career in any of the nine 
recognized surgical specialties in China (and to specify 
their preferred ones): general surgery, cardiothoracic 
surgery, urology, orthopedics, oral and maxillofacial 
surgery, otorhinolaryngology, plastic surgery, neuro-
surgery, and children’s surgery. Respondents were also 
asked to report their reasons for willingness or unwill-
ingness to engage in surgery as a career, using two 
multiple-choice questions. Students who were willing 
to pursue a career in surgery were required to report 
their preferences for surgical departments.

Three questions were used to investigate gender 
bias: an inclination or prejudice against the gender of 
a person or group, especially in a way considered to 
be unfair, that often results in discrimination [6]. The 
question “Are males that have been rotated in or con-
tacted the surgical department dominant as leaders?” 
was used to investigate the representation of females 
in leadership roles [10]. The question “Is the recruit-
ment of males required (or implied required) in sur-
gical recruitment?” was used to investigate gender 
bias in job search. It comes from graduates who have 
experienced gender constraints. Finally, the question 
“Is the surgical profession suitable for females?” was 
used to gather respondents’ judgments on gender bias. 
Respondents who reported that females were unsuit-
able for a career in surgery were asked to give a reason. 
All respondents answered all three questions about 
gender bias.

Data analysis
Analyses were performed using Stata 15.0. One-way 
analysis of variance was used to compare the differ-
ences between continuous variables, and Pearson’s 
chi-squared test was used to compare the differences 
between categorical variables. The Kendall correla-
tion coefficient (tau) was used to assess the correla-
tions between the causal rankings reported by gender. 
When two sortings are exactly the same, tau = 1; when 
two sortings are completely opposite, tau = -1; when 
two sortings are randomly generated and completely 
different, tau = 0. A logit model was used to conduct 
a multiple regression analysis. Three models were set 
up for multiple regression: Model 1 only included the 
personal characteristics of the respondents, Model 2 
added gender bias issues based on the personal char-
acteristics of students, and Model 3 added interaction 
terms based on Model 2. P < 0.05 indicates that the 
results are statistically significant.

Results
Response and career choice in surgery
A total of 643 questionnaires were collected in this 
study, with effective response rates of 100%. The aver-
age age of the respondents was 21 years (range: 18–24); 
of them, 376 were females (58.48%) and 267 were males 
(41.52%). A total of 205 respondents (31.88%) were from 
rural areas, and 438 (68.12%) from urban areas. There 
were 569 (88.49%) respondents from clinical majors, 25 
(3.89%) from pediatrics, and 49 (7.62%) from dentistry. 
The sample demographics are summarized in Table 1.

Career choice in surgery and reasons cited (sorted)
Preference for surgical career and preference 
among subfields
Overall, 410 people (63.76%) expressed a willingness 
in pursuing a surgical career. Among them, 220 male 
respondents accounted for 84.2% of the total number of 
male respondents and 190 female respondents accounted 
for 50.53% of the total number of female respondents. 
There were no statistical differences in the career choices 
of students by age, residence, or major (P > 0.05). Based 
on these results, different genders gravitated towards sta-
tistically different career choices (P = 0.000) (Table 1).

This study ranked reasons for willingness and 
unwillingness to pursue a surgical career separately 
by gender. Figure  1 shows why medical students of 
different genders were interested in surgical careers. 
Calculating the similarity of the reasons why male and 
female respondents wished to pursue a surgical career, 
the Kendall’s tau value is 0.90, indicating very similar 
reasons. Among them, “interest” (73.41%) ranked first, 
followed by “professional honor” (48.05%), “surgery 

Table 1 Basic characteristics of respondents

Clinical 5 + 3: Clinical undergraduate 5 years + postgraduate 3 years

Characteristics Composition/ 
mean (%/)

Choose surgical career P-value
Composition/mean

Total 643(100%) 410(63.76%) ——

Age 21.21(18–24) 21.21(18–24) P = 0.78

Gender P = 0.00

 Male 267(41.52%) 220(53.66%)

 Female 376(58.48%) 190(46.34%)

Residence P = 0.96

 Rural 205(31.88%) 131(31.95%)

 City 438(68.12%) 279(68.05%)

Major P = 0.69

 Clinical 436(67.81%) 273(66.59%)

 Clinical 5 + 3 133(20.68%) 90(21.95%)

 Pediatrics 25(3.89%) 17(4.15%)

 Oral cavity 49(7.62%) 30(7.32%)
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is cool” (41.95%), “income” (39.51%), “parents sug-
gested it” (21.46%), and “professional teacher’s advice” 
(10.49%) (Fig. 1).

The tau value of the reasons for unwillingness to 
pursue a surgical career was 0.24, indicating that the 
reasons for unwillingness to choose a surgical career 
were significantly different between male and female 
respondents (Fig.  2). “Not interested” and “work-
load” (53.19%) tied as the top reasons why males 
were unwilling to engage in surgery. The most com-
mon choice among females was “tutors tend to recruit 
males” (71.51%), followed by “workload” (70.43%).

Medical students of different genders again had 
different preferences when it came to their choice of 
surgical department (Fig.  3). Males preferred general 
surgery (36.36%), orthopedic surgery (23.64%), and 
neurosurgery (8.18%), while females preferred plastic 
surgery (27.89%), general surgery (22.63%), and oral 
and maxillofacial surgery (12.63%).

Gender bias in surgery
More than 95% of the respondents (both males and 
females) answered that there were more male leaders 
in the surgical departments when they were rotated/
contacted. In all, 75.66% (202) of males and 62.23% 
(234) of females believed there were no gender barri-
ers in recruitment. There was no statistical difference 
in perceived male leadership dominance according 
to gender (P = 0.09); however, there was a statistically 
significant difference in perceived gender barriers in 
recruitment (P = 0.00). In response to the question “Is 
a surgical career suitable for females?” 49.06% (131) of 
male respondents chose “not suitable,” as did 56.12% (211 
persons) of females; there was no statistical difference 
between genders (P = 0.07) (Table 2).

The main reason that females were viewed as unsuit-
able for the surgical profession was the "Male domi-
nance" associated with the profession (94.15%), followed 
by "Lack of female role models" (38.6%) and “High 
labor intensity” (36.26%) (Fig.  4). Respondents gener-
ally believed that physiological factors, such as physical 

Fig. 1 Respondents’ reasons for interest in a surgical career

Fig. 2 Respondents’ reasons for lack of interest in a surgical career
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insufficiency and fertility, would affect the development 
of females in the field of surgery. In addition, some 
respondents pointed out society’s expectations of females 
and the prejudice of mentors as reasons for the view that 
“females are not suitable for surgical professions.”

Does gender bias affect surgical career choice?
Among the 619 respondents who reported male lead-
ership dominance, 393 were willing to start a career 

in surgery, including 215 (54.71%) male respondents 
and 178 (45.29%) female respondents. Among the 207 
respondents who reported gender barriers in recruit-
ment, 72 were unwilling to start a career in surgery, 
of whom 6 (8.33%) were males and 66 (91.67%) were 
females. A total of 342 respondents believed that 
females were not suitable for surgery, including 131 
(38.30%) males and 211 (61.70%) females (Table 3).

Fig. 3 Surgical subfield preference by gender

Table 2 Gender bias by gender

Male leadership dominance Gender barriers in recruitment Surgical career suitable for 
female

Gender Yes No P = 0.09 Yes No P = 0.00 Suitable Not suitable P = 0.07

Male 261 (97.75%) 6 (2.25%) 65 (24.34%) 202 (75.66%) 136 (50.94%) 131 (49.06%)

Female 358 (95.21%) 18 (4.79%) 142 (37.77%) 234 (62.23%) 165 (43.88%) 211 (56.12%)

Fig. 4 Respondents’ reasons for finding females unsuitable for surgery
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The results of Model 1 indicate that being female was 
associated with a decrease in willingness to engage in 
surgical occupations (P < 0.01). Model 2, with gender 
bias variables, shows that perception of gender barri-
ers in recruitment was positively related to an increase 
in participants’ willingness to engage in a surgical 
career (P = 0.015), while perception of male leadership 
dominance showed no relationship with it (P = 0.068). 
When a female thought she was unsuitable for a sur-
gical career, her willingness to choose a surgical career 
reduced. In the results of the interaction effect model, 
the coefficient of the main effect variable of whether the 

surgical profession is suitable for females was -0.36, and 
the coefficient of the interaction term between the suit-
ability of a surgical career for females and gender was 
-0.88. If females think that a surgical career is not suit-
able for them, it reduces their likelihood of engaging 
in one. At the same time, although non-significantly, 
females showed less willingness to pursue a surgical 
career if they saw gender barriers in the recruitment 
process. The average partial effect for female respond-
ents was -0.19, which means that female medical stu-
dents are 19% less likely to choose surgery as a career 
than males (Table 4).

Table 3 Surgical career choice by gender

Bias Choose surgical career

Yes(row%) No(row%) Total(row%)

Male leadership dominance 393 226 619

 Male 215(54.71%) 46(20.35%) 261(42.16%)

 Female 178(45.29%) 180(79.65%) 358(57.84%)

 P-value 0.00

Gender barriers in recruitment 135 72 207

 Male 59(43.70%) 6(8.33%) 65(31.40%)

 Female 76(56.30%) 66(91.67%) 142(68.60%)

 P-value 0.00

Female are not suitable for surgery 185 157 342

 Male 106(57.3%) 25(15.92%) 131(38.3%)

 Female 79(42.7%) 132(84.08%) 211(61.7%)

 P-value 0.00

Table 4 Multivariate analysis for gender bias and surgical career choice

Leader: Male leadership dominance; Recruit: recruitment of male required (or implied required); Unsuitable: females are not suitable for surgery
* * P < 0.05.;*** P < 0.01

Characteristic Model 1 Model 2 Model 3

coefficient 95%CI margins coefficient 95%CI margins coefficient 95%CI margins

Age -0.15 -0.39 0.08 -0.03 -0.14 -0.39 0.1 -0.03 -0.15 -0.4 0.09 -0.03

Female -1.54*** -1.92 -1.16 -0.32 -1.65*** -2.11 -1.26 -0.32 -0.98*** -1.58 -0.38 -0.19

Resident -0.05 -0.42 0.33 -0.01 -0.04 -0.42 0.34 -0.01 -0.05 -0.44 0.34 -0.01

Major

 Clinical 5 + 3 0.09 -0.35 0.53 0.02 0.04 -0.41 0.49 0.01 0.06 -0.4 0.52 0.01

 Pediatrics 0.27 -0.64 1.18 0.05 0.43 -0.51 1.36 0.08 0.44 -0.51 1.38 0.08

 Oral cavity -0.04 -0.69 0.61 -0.01 -0.07 -0.78 0.64 -0.01 -0.1 -0.8 0.61 0.02

Bias

 Leader -1.23 -2.56 0.1 -0.24 -1.08 -2.4 0.23 -0.21

 Recruit 0.48** 0.09 0.87 0.09 1.05** 0.13 1.97 0.2

 Unsuitable -0.97*** -1.34 -0.61 -0.19 -0.36 -1.02 -0.29 -0.07

 Gender*recruit -0.73 -1.755 0.29 -0.14

 Gender*not suitable -0.88** -1.67 -0.1 -0.17

 _cons 4.8 -0.27 9.87 7 1.38 12.63 6.45 0.81 12.09
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Discussion
The research results showed that most medical students 
were interested in pursuing a surgical career (63.76%). 
This result was higher than the proportion of students 
interested in surgery reported at Jena, in Germany (25%) 
[19]. It was also higher than the preference for surgery 
among Mexican medical students (52.4%) [20]. The 
method of questioning and nature and phrasing of ques-
tions might explain this difference. This study focused 
on the respondents’ interest in the surgical profession, 
and surveyed them with a binary yes/no question: “Are 
you willing to pursue a surgical career?” This centralizes 
the respondents’ choice to a certain extent, in contrast 
to other surveys, which usually provided more options 
besides surgery, possibly obscuring the overall picture to 
an extent.

Compared to female respondents (50.53%), male 
respondents (82.40%) were more inclined to choose 
a surgical profession (P < 0.01). “Interest” was a key 
driver for medical students to pursue a career in surgery 
(73.41%). It has also been found to be a common factor 
in the career choices of Syrian [21] and Japanese medical 
students [22]. Both male and female respondents in this 
study chose surgical careers for similar reasons, namely 
interest and professional honor, which differs from the 
results of a study in Toronto [23], where career choices of 
male medical students were mainly affected by technical 
challenges, income, and prestige, while female medical 
students paid more attention to the availability of intern-
ships, job opportunities, and maternity leave. In contrast, 
the reason why some Chinese medical students chose 
to pursue a surgical career in this study was that they 
were “hoping to bring some convenience to their fami-
lies.” Medical students have more medical expertise than 
non-medical professionals, and can thus answer health 
queries for their families and take care of their families’ 
health better. At the same time, many Chinese medical 
students, across genders, in this study were unwilling to 
engage in surgery, for a range of reasons. Male respond-
ents mainly considered their level of interest in surgery 
and the workload of the surgical department, whereas 
“tutors are more inclined to recruit males” was the pri-
mary reason for female respondents’ reluctance to pursue 
a career in surgery. Since males have a perceived gender 
advantage in the field of surgery, they mainly considered 
interest and labor intensity, both of which are situation-
independent factors. Therefore, females who are inter-
ested in a surgical career may give up their surgical career 
due to the gender bias of the tutor.

Although increased female representation in the field of 
medicine has been well-documented [24–26], nearly all 
participants in this study responded that there were more 
male leaders in surgical departments that were rotated in 

or contacted (96.27%). This indicated that there may be 
a lack of female role models in the current surgical field. 
A survey conducted in Canada [23] reported that medi-
cal students have a greater proportion of male surgical 
role models, and that male students were more likely to 
be influenced by role models and choose surgical careers 
than female students. As the lack of female role models 
has often been cited as a key factor preventing female 
students from entering the surgical field, across contexts 
[27–29], the lack of female role models in China may be 
an obstacle to the careers of female surgeons and poten-
tial female surgeons. Few respondents reported gender 
barriers in recruitment, accounting for only 32.19% of the 
respondents; however, this may constitute an underes-
timation, because the respondents had received only an 
undergraduate education and as yet lacked experience 
of recruitment. Their understanding of recruitment may 
then have come from others’ experiences, which may 
have ignored gender perspectives. Among the respond-
ents who reported that male leaders dominated and 
noted gender barriers in recruitment and who neverthe-
less chose to pursue a career in surgery, there were more 
male than female respondents. In the current, male-
dominated surgical field, male students are more likely to 
receive preferential treatment for entry opportunities and 
career prospects, which, to a certain extent, increases 
the advantage for males to choose a surgical career. The 
self-cognition of medical students will have an impact 
on their career choices. Compared to male respondents, 
more female respondents thought that females were not 
suitable for surgical careers, which reduced their willing-
ness to engage in a surgical career. Physiological factors 
such as high labor intensity was one of the primary rea-
sons females were seen as unsuitable for surgical occu-
pations. The actual dominance of males in the surgical 
field only serves to reinforce this viewpoint. In addition, 
females who had witnessed gender barriers to surgical 
career recruitment were also less likely to pursue a career 
in surgery, though non-significantly.

It is necessary to take correct measures to reduce 
or eliminate the influence of gender bias on career 
choices. This includes ensuring equal opportunities for 
females to pursue graduate education in surgery, enter 
the field of surgery, and have careers in surgery. Real-
izing equality of opportunity is not an easy task; it will 
require both education and labor departments to intro-
duce appropriate policies and regulatory measures. In 
addition, it may be possible to eliminate the “gender fit” 
view in the field of surgery by providing more female 
role models. Increasing the possibility of cooperation 
with surgical tutors and providing more surgical train-
ing opportunities can also increase females’ willingness 
to engage in surgery.
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Limitations
The study has an important limitation: it only exam-
ined whether respondents had a willingness to pur-
sue a surgical career, and did not classify the degree of 
their desire. We believe that although this survey does 
not reflect the degree of willingness to pursue a surgi-
cal career, it can demonstrate the likelihood of medical 
students pursuing surgical careers.

Conclusion
Medical students are more optimistic about their will-
ingness to pursue a career in surgery. Interest is the 
main driver for our participating medical students to 
choose a career in surgery. A male–female gender gap 
in preference for surgical careers exists among Chinese 
medical students. Gender bias reflected by recruit-
ment barriers and dominance of male leadership affect 
medical students’ choice of surgical careers by gender. 
To promote the engagement of females in the field of 
surgery, it is necessary to eliminate the negative effects 
of gender prejudice by ensuring equal opportunities for 
higher education and employment in surgery while also 
promoting more female role models.

Acknowledgements
The author would like to thank the medical students who have participated 
in the study.

Authors’ contributions
Conceptualization, L.Z., B.L., W.F., W.W., Y.W., P.J., X.Z. and G.L.; methodology, 
L.Z., B.L., W.F and Y.W.; validation, L.Z., X.Z. and G.L.; formal analysis, L.Z., W.F., P.J. 
and B.L.; investigation, L.Z., Y.W., P.J.,W.W. and X.Z.; resources, X.Z. and G.L.;data 
curation, L.Z., B.L. and W.F.; writing—original draft preparation, L.Z. and B.L.; 
writing—review and editing, X.Z.; visualization, Y.W., P.J.,W.W. and B.L.; supervi-
sion, X.Z. and G.L.; project administration, X.Z. and G.L.; All authors have read 
and agreed to the published version of the manuscript. 

Funding
This research received no external funding.

Availability of data and materials
The datasets generated and analysed during the current study are not publicly 
available due public availability of data would compromise confidentiality and 
privacy of participants but are available from the corresponding author on 
reasonable request.

Declarations

Ethics approval and consent to participate
The study was conducted in adherence to the regulations and ethics fol-
lowed at Harbin Medical University and in compliance with the Declaration 
of Helsinki. The study received ethical approval from the Institutional Review 
Board (IRB) of Harbin Medical University (HMUIRB2022002). Each participant 
provided informed consent before taking part in the study.

Consent for publication
Not applicable.

Competing interests
The authors declareno conflict of interest..

Received: 14 January 2022   Accepted: 9 May 2022

References
 1. Sutton PA, Mason J, Vimalachandran D, et al. Attitudes, motivators, and 

barriers to a career in surgery: a national study of UK undergraduate 
medical students. J Surg Educ. 2014;71(5):662–7.

 2. Heiligers PJ. Gender differences in medical students’ motives and career 
choice. BMC Med Educ. 2012;23(12):82. https:// doi. org/ 10. 1186/ 1472- 
6920- 12- 82 PMID:22913471;PMCID:PMC3575371.

 3. Lee CW. Gender difference and specialty preference in medical career 
choice. Korean J Med Educ. 2013;25(1):15–21. https:// doi. org/ 10. 3946/ 
kjme. 2013. 25.1. 15 PMID: 25804649; PMCID: PMC8813412.

 4. Yin K, Yang L, Zhang R, Zheng D, Wilkes MS, Lai Y. Gender differences and 
influencing factors in specialty choices: findings from one medical school 
in China. Front Public Health. 2021;26(9):648612. https:// doi. org/ 10. 3389/ 
fpubh. 2021. 648612 PMID:33842425;PMCID:PMC8027487.

 5. Robnett R. Girls’ and women’s preferred methods of coping with gender 
bias in STEM. Int J Gend Sci Technol. 2015;8(1):19–37.

 6. Manzoor M, Thompson K. Delivered by women, led by men: a gender 
and equity analysis of the global health and social workforce. Human 
Resources for Health Observer Series No. 24. 2019.

 7. Year of Health and Care Workers 2021. (2021). Available online at: https:// 
www. who. int/ campa igns/ annual- theme/ year- of- health- and- care- worke 
rs- 2021. Accessed 17 Dec 2021.

 8. Burgos CM, Josephson A. Gender differences in the learning and teach-
ing of surgery: a literature review. Int J Med Educ. 2014;15(5):110–24. 
https:// doi. org/ 10. 5116/ ijme. 5380. ca6b. PMID: 25341 220; PMCID: PMC42 
07172.

 9. Fitzgerald JE, Tang SW, Ravindra P, Maxwell-Armstrong CA. Gender-related 
perceptions of careers in surgery among new medical graduates: results 
of a cross-sectional study. Am J Surg. 2013;206(1):112–9. https:// doi. org/ 
10. 1016/j. amjsu rg. 2012. 04. 009 Epub 2012 Aug 14 PMID: 22902099.

 10. Peel JK, Schlachta CM, Alkhamesi NA. A systematic review of the factors 
affecting choice of surgery as a career. Can J Surg. 2018;61(1):58–67. 
https:// doi. org/ 10. 1503/ cjs. 008217 PMID:29368678;PMCID:PMC5785290.

 11. Klifto KM, Payne RM, Siotos C, Lifchez SD, Cooney DS, Broderick KP, Aliu O, 
Manahan MA, Rosson GD, Cooney CM. Women continue to be underrep-
resented in surgery: a study of AMA and ACGME data from 2000 to 2016. 
J Surg Educ. 2020;77(2):362–8. https:// doi. org/ 10. 1016/j. jsurg. 2019. 10. 001 
Epub 2019 Dec 28. PMID: 31889693.

 12. Richardson HC, Redfern N. Why do women reject surgical careers? Ann R 
Coll Surg Engl. 2000;82(9 Suppl):290–3 PMID: 11089452.

 13. Gargiulo DA, Hyman NH, Hebert JC. Women in surgery: do we really 
understand the deterrents? Arch Surg. 2006;141(4):405–8.

 14. Oakley JG. Gender-based barriers to senior management positions: 
understanding the scarcity of female CEOs. J Bus Eth. 2000;27:321–34. 
https:// doi. org/ 10. 1023/A: 10062 26129 868.

 15. Marks IH, Diaz A, Keem M, Ladi-Seyedian SS, Philipo GS, Munir H, 
Pomerani TI, Sughayer HM, Peter N, Lavy C, Chang DC. Barriers to women 
entering surgical careers: a global study into medical student percep-
tions. World J Surg. 2020;44(1):37–44. https:// doi. org/ 10. 1007/ s00268- 
019- 05199-1 PMID: 31616970.

 16. Hopkins MA, Pannullo S, Svahn J. Why aren’t there more women 
surgeons? Interview by Valerie A Jones JAMA. 2000;283(5):670 PMID: 
10665712.

 17. China Health Statistical Yearbook 2019. (2019). Available online at: https:// 
overs ea. cnki. net/ KNavi/ Yearb ookDe tail? pcode= CYFD& pykm= YSIFE & 
bh= (Accessed 6 Dec 2021).

 18. Bai X. A female surgeon’s thoughts on gender attributes in surgery. Hepa-
tobil Surg Nutr. 2021;10(3):370–2. https:// doi. org/ 10. 21037/ hbsn- 2021- 14. 
PMID: 34159 165; PMCID: PMC81 88147.

 19. Grasreiner D, Dahmen U, Settmacher U. Specialty preferences and 
influencing factors: a repeated cross-sectional survey of first- to sixth-year 
medical students in Jena, Germany. BMC Med Educ. 2018;18(1):103. 
https:// doi. org/ 10. 1186/ s12909- 018- 1200-8. PMID: 29743 057; PMCID: 
PMC59 44057.

 20. Barbosa-Camacho FJ, Miranda-Ackerman RC, Vázquez-Reyna I, Jimenez-
Ley VB, Barrera-López FJ, Contreras-Cordero VS, Sánchez-López VA, 

https://doi.org/10.1186/1472-6920-12-82
https://doi.org/10.1186/1472-6920-12-82
https://doi.org/10.3946/kjme.2013.25.1.15
https://doi.org/10.3946/kjme.2013.25.1.15
https://doi.org/10.3389/fpubh.2021.648612
https://doi.org/10.3389/fpubh.2021.648612
https://www.who.int/campaigns/annual-theme/year-of-health-and-care-workers-2021
https://www.who.int/campaigns/annual-theme/year-of-health-and-care-workers-2021
https://www.who.int/campaigns/annual-theme/year-of-health-and-care-workers-2021
https://doi.org/10.5116/ijme.5380.ca6b.PMID:25341220;PMCID:PMC4207172
https://doi.org/10.5116/ijme.5380.ca6b.PMID:25341220;PMCID:PMC4207172
https://doi.org/10.1016/j.amjsurg.2012.04.009
https://doi.org/10.1016/j.amjsurg.2012.04.009
https://doi.org/10.1503/cjs.008217
https://doi.org/10.1016/j.jsurg.2019.10.001
https://doi.org/10.1023/A:1006226129868
https://doi.org/10.1007/s00268-019-05199-1
https://doi.org/10.1007/s00268-019-05199-1
https://oversea.cnki.net/KNavi/YearbookDetail?pcode=CYFD&pykm=YSIFE&bh
https://oversea.cnki.net/KNavi/YearbookDetail?pcode=CYFD&pykm=YSIFE&bh
https://oversea.cnki.net/KNavi/YearbookDetail?pcode=CYFD&pykm=YSIFE&bh
https://doi.org/10.21037/hbsn-2021-14.PMID:34159165;PMCID:PMC8188147
https://doi.org/10.21037/hbsn-2021-14.PMID:34159165;PMCID:PMC8188147
https://doi.org/10.1186/s12909-018-1200-8.PMID:29743057;PMCID:PMC5944057
https://doi.org/10.1186/s12909-018-1200-8.PMID:29743057;PMCID:PMC5944057


Page 9 of 9Zhou et al. BMC Medical Education          (2022) 22:378  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Castillo-Valverde TJ, Lamas-Abbadie CDC, González-Adán BA, Cortes-
Flores AO, Morgan-Villela G, Cervantes-Cardona GA, Cervantes-Guevara 
G, Fuentes-Orozco C, González-Ojeda A. Association between HEXACO 
personality traits and medical specialty preferences in Mexican medical 
students: a cross-sectional survey. BMC Psychol. 2020;8(1):23. https:// doi. 
org/ 10. 1186/ s40359- 020- 0390-0 PMID:32171327;PMCID:PMC7071694.

 21. Asaad M, Zayegh O, Badawi J, Hmidi ZS, Alhamid A, Tarzi M, Agha S. 
Gender differences in specialty preference among medical Students at 
Aleppo University: a cross-sectional study. BMC Med Educ. 2020;20(1):184. 
https:// doi. org/ 10. 1186/ s12909- 020- 02081-w PMID:32503519;PMCID:
PMC7275529.

 22. Kawamoto R, Ninomiya D, Kasai Y, Kusunoki T, Ohtsuka N, Kumagi T, Abe 
M. Gender difference in preference of specialty as a career choice among 
Japanese medical students. BMC Med Educ. 2016;16(1):288. https:// doi. 
org/ 10. 1186/ s12909- 016- 0811-1.

 23. Baxter N, Cohen R, McLeod R. The impact of gender on the choice of 
surgery as a career. Am J Surg. 1996;172(4):373.

 24. Mckinstry B, Colthart I, Elliott K, et al. The feminization of the medical 
work force, implications for Scottish primary care: a survey of Scottish 
general practitioners. BMC Health Serv Res. 2006;6(1):1–8.

 25. Maiorova T, Stevens F, van der Zee J, Boode B, Scherpbier A. Shortage 
in general practice despite the feminisation of the medical workforce: 
a seeming paradox? A cohort study. BMC Health Serv Res. 2008;8:262. 
https:// doi. org/ 10. 1186/ 1472- 6963-8- 262.

 26. Laurence D, Görlich Y, Simmenroth A. How do applicants, students 
and physicians think about the feminisation of medicine? - a question-
naire-survey. BMC Med Educ. 2020;20(1):48. https:// doi. org/ 10. 1186/ 
s12909- 020- 1959-2.

 27. Barshes N, Vavra A, Miller A, Brunicardi F, Goss J, Sweeney J. General 
surgery as a career: a contemporary review of factors central to medical 
student specialty choice. J Am Coll Surg. 2004;199(5):792–9.

 28. Ravindra P, Fitzgerald JEF. Defining surgical role models and their influ-
ence on career choice. World J Surg. 2011;35(4):704–9. https:// doi. org/ 10. 
1007/ s00268- 011- 0983-0.

 29. Kawase K, Carpelan-Holmström M, Kwong A, Sanfey H. Factors that can 
promote or impede the advancement of women as leaders in surgery: 
results from an international survey. World J Surg. 2016;40(2):258–66. 
https:// doi. org/ 10. 1007/ s00268- 015- 3332-x.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/s40359-020-0390-0
https://doi.org/10.1186/s40359-020-0390-0
https://doi.org/10.1186/s12909-020-02081-w
https://doi.org/10.1186/s12909-016-0811-1
https://doi.org/10.1186/s12909-016-0811-1
https://doi.org/10.1186/1472-6963-8-262
https://doi.org/10.1186/s12909-020-1959-2
https://doi.org/10.1186/s12909-020-1959-2
https://doi.org/10.1007/s00268-011-0983-0
https://doi.org/10.1007/s00268-011-0983-0
https://doi.org/10.1007/s00268-015-3332-x

	Surgical career choices of medical students in China: does gender bias play a role?
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Participants
	Data collection
	Data analysis

	Results
	Response and career choice in surgery
	Career choice in surgery and reasons cited (sorted)
	Preference for surgical career and preference among subfields

	Gender bias in surgery
	Does gender bias affect surgical career choice?

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


