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Abstract 

Background Gender equality and the gender income gap in medicine are long-standing global problems. Although 
gender-related differences have been widely studied in developed countries, they remain unclear in underdeveloped 
regions. In 2010, China initiated a national compulsory service program (CSP) to train qualified general practitioners 
in rural and remote areas. This study aimed to evaluate gender income differences for early career CSP and non-CSP 
(NCSP) graduates in underdeveloped areas.

Methods A cohort study was conducted with 3620 CSP and NCSP graduates from four medical universities in Central 
and Western China. Baseline surveys and six follow-up surveys were conducted between 2015 and 2022. Incomes, 
including monthly mean income and proportion of performance-based income, were measured as the key outcome 
variables. Multivariate linear regression models were used to identify the gender income gap.

Results NCSP graduates had higher average monthly incomes than CSP graduates. In the seventh year after gradu-
ation, the average monthly income for NCSP graduates was 7859 CNY while was 5379 CNY for CSP graduates. After 
controlling for demographic characteristics, the gender monthly income gap for CSP graduates was expanded 
from the fourth year (3.0%) to the sixth year (5.9%) after graduation, and that for NCSP graduates was expanded 
from the fifth year (11.9%) to the seventh year (16.3%) after graduation. Regarding performance-based income, it 
was 58.9% for NCSP graduates and 45.8% for CSP graduates in the seventh year after graduation. After controlling 
for performance-based income proportion, the gender income gap was reduced from 5.9 to 4.0% in the sixth year 
after graduation for CSP graduates, and from 16.3 to 14.4% for NCSP graduates in the seventh year after graduation.

Conclusion An extensive and ever-increasing gender income gap exists among young doctors in the early stages 
of their careers in underdeveloped areas of China. The high proportion of performance-based income among men 
is one of the main explanations for the observed difference. A more explicit compensation system must be estab-
lished to enhance support for female health workers.
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Highlights 

• A seven-year cohort study examined the gender income gap for practitioners in early career stage.
• An increasing gender income gap exists for doctors in underdeveloped areas in China.
• The income gap was smaller for those trained by China’s compulsory services program.
• Higher performance-based income for men is the main explanation for the income gap.

Keywords Gender difference, General practitioner, Income, Underdeveloped areas, China

Introduction
Women account for approximately 75% of the global 
health workforce [1]. In China, medicine has recently 
undergone a strong shift toward feminization; in 2021, 
73.0% of health workers were women, compared to 63.0% 
in 2002 [2]. Gender inequality and the gender career 
income gap in medicine are long-standing problems 
globally [3–6]. Many studies across developed countries 
have shown that male doctors are more likely to be pro-
moted and earn more than female doctors. A previous 
review showed that the total medical gender pay gap in 
England was 24.4% for hospital doctors, 33.5% for gen-
eral practitioners, and 21.4% for clinical academics in 
2020 [3]. A 2012 longitudinal study in Australia found 
that female general practitioners (GPs) earned 24.9% 
less than male GPs [7]. Another cross-sectional study 
conducted in Iran in 2019 found that male GPs earned 
35.3% more than female GPs [8]. Women often earn less 
than men due to factors such as the “carer effect”, which 
refers to the stronger sense of responsibility women feel 
for child-rearing after having children [9], labor market 
discrimination [10], and differences in the types of ser-
vices [11]. There are significant disparities in the choice 
of specialties between men and women, resulting in hori-
zontal gender segregation in career development paths. 
For example, 60% of female GPs frequently perform 
gynecologic follow-ups compared to 24% of male GPs, 
while male GPs more often perform electrocardiograms, 
minor surgeries, and traumatology [11]. Early career 
gender disparities can set long-term trends in workforce 
distribution, leading to gender imbalances among health-
care professionals across various specialties [12]. This can 
potentially create shortages in critical areas and impact 
overall healthcare delivery. Additionally, diversity in 
healthcare providers can improve the quality of care by 
ensuring a wider range of perspectives and approaches. 
Gender disparities in early career stages can reduce this 
diversity, potentially affecting patient outcomes [13]. 
Therefore, gender differences in the early stage of career 
development may have a more significant impact on the 
development of healthcare manpower and the provision 
of healthcare services.

Low income and low financial incentive have been 
widely regarded as key reasons for health workforce 
shortage in China’s primary health care system [14, 15]. 
In 2010, China began a national compulsory services pro-
gram (CSP) for medical students. The program trains GPs 
in rural areas in China’s Central and Western regions, 
with the goal of improving the capacity of rural primary 
health care (PHC) services and increasing health accessi-
bility and equity. CSP students are not required to pay for 
tuition or accommodations during their five-year under-
graduate studies, and they may receive monthly allow-
ances. In return, they must commit to working as GPs at 
appointed primary health care systems for six years after 
graduation. In contrast, most non-CSP (NCSP) students 
choose to work as specialists in county and above level 
hospitals. Seven years have passed since the first wave of 
students graduated from the CSPs. Income is a crucial 
factor influencing whether GPs remain in primary health 
care systems [16]. Furthermore, the earnings dispar-
ity between genders has repercussions for the retention 
of GPs, with a notable influence on the labor supply of 
female GPs [17]. This effect becomes particularly pro-
nounced as the proportion of female GPs in the work-
force increases, yet it has received insufficient attention 
in both policy practice and academic research.

The compensation structure for doctors in China typi-
cally comprises a fixed base salary, performance-based 
earnings, and various allowances [18]. Moreover, an 
annual year-end bonus is provided, with bonuses often 
representing a significant proportion of the overall sal-
ary [19]. Currently, in China, there is widespread over-
dependence on performance incentives to motivate 
healthcare professionals. Zhang and Liu discovered that 
years of practice, educational background, technical 
title, management position, and specialty all influenced 
doctors’ salaries [19]. However, there is a notable evi-
dence gap regarding the effects of performance incen-
tives on income disparities among GPs from a gendered 
perspective.

To date, most studies on the CSP have focused on 
health workforce attraction, recruitment, and retention 
in rural and remote areas [20–22]. However, there has 
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been minimal research on gender differences and the 
determinants of doctors’ income in underserved areas, 
despite financial incentive playing an important role 
in influencing attraction, retention, and development. 
As gender also has implications for the availability and 
acceptability of health workers in rural communities [23–
25], more research on gender differences among doctors 
at different levels is required. Previous studies on gender 
differences were mostly from developed countries and 
regions [13, 26, 27]. Little attention has been paid to the 
gender difference among doctors working in middle- and 
low-level economic regions, where women’s social status 
is usually lower [28–30].

Therefore, we sought to evaluate gender income differ-
ences in a new population of young medical graduates 
in underdeveloped areas who were early in their careers. 
The "underdeveloped areas" focused on in this study 
primarily refer to rural areas of middle- and low-level 
economic regions in China. The study period ranged 
from the year 2015 to 2022. Our goal was to gain an up-
to-date understanding of the exact level and change in 
the income gap between CSP and NCSP graduates and 
to evaluate whether the gender differences previously 
observed among health workers would be apparent in 
this younger and more recently hired cohort. In addition, 
we examined how performance-based income deter-
mines gender differences. This study provides evidence 
for other countries seeking to increase access for health-
care workers in underdeveloped areas.

Methods
Study design and data collection
Study design
Data for this study were obtained from the Cohort 
Study of Medical Graduates with Compulsory Services 
in Rural Areas, a prospective cohort study of Chinese 
medical graduates. The study was established in 2015 and 
looks at medical education, residency training, employ-
ment, and career development to help China’s rural 
and remote regions grow their health workforce. The 
Institutional Review Board (IRB) of Peking University 
Health Science Center provided ethics approval for this 
study (IRB00001052-15027). All participants provided 
informed consent.

Baseline data collection
The study was launched in 2015 and has established five 
sub-cohorts in five years of medical graduates. A non-
random purposive sample of four medical universities 
which undertook CSP were chosen from western and 
central China, representing underdeveloped areas (mid-
dle- and low-level economic regions) of China. The three 
provinces, Guangxi, Jiangxi and Qinghai, are all below 

the national average level in GDP and household con-
sumption (Table S1). The survey included 3620 medical 
graduates from Qinghai University (Qinghai Province, 
Northwest China), Guangxi Medical University (Guangxi 
Zhuang Autonomous Region, Southwest China), Jiuji-
ang University, and Gannan Medical University (Jiangxi 
Province, Central China).

After five years of undergraduate study, the first group 
of CSP-trained medical professionals graduated in 2015. 
This group formed the first sub-cohort, and we gathered 
baseline data from the four medical schools. The CSP 
classes were matched 1:1 with NCSP classes from the 
same year. Sub-cohorts were also created from the 2016, 
2017, 2018, and 2019 classes. Participants completed a 
paper questionnaire at baseline before completing their 
undergraduate studies. Data on demographics, employ-
ment, postgraduate studies, residency training, and 
employment-related information were collected from 
both types of graduates.

The key predictor in this study, gender, was identified 
as female or male (based on the dichotomous response 
options available in the baseline questionnaire).

Follow‑up data collection
In the baseline survey, we established WeChat groups 
encompassing all participants within each school and 
sub-cohort. WeChat is a widely used instant messag-
ing application in China that facilitates communication 
between investigators and participants. After a baseline 
survey, annual online follow-up surveys were conducted. 
By 2022, we had successfully completed six follow-up 
surveys for the 2015 graduates. Links to online self-
administered questionnaires were disseminated annually 
via email, the WeChat groups, and mobile text messages. 
Follow-up information was collected in 2016, 2017, 2018, 
2020, 2021, and 2022. Due to logistical reasons, the 2019 
follow-up survey was not conducted for the 2015 to 2018 
graduates.

The outcome variables in this study were average 
monthly income (in Chinese Yuan [CNY]) and the pro-
portion of performance-based income. Average monthly 
income was assessed using the question, "What is the 
monthly income for this job?" Performance-based 
income was gauged using the question, "In this context, 
how much of the income is based on performance?" All 
variables related to income were adjusted using the Con-
sumer Price Index (CPI) in 2015.

A number of labor market variables widely postulated 
to influence income were available in the follow-up ques-
tionnaire, including demographic characteristics (marital 
status and education level), workload (outpatient vol-
ume and inpatient volume), and work-related charac-
teristics (current workplace, job performance, whether 
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participants passed China National Medical Licensing 
Examinations, whether they finished standardized train-
ing for resident physicians, and whether they received a 
title or job promotion).

Unemployed individuals and those who did not work 
in underdeveloped areas were excluded. The final sam-
ple comprised 2039 CSP graduates and 1571 NCSP 
graduates.

Statistical analysis
We categorized our cohorts based on number of years 
since graduation. This was done to investigate income 
disparity patterns between males and females in the 
early stages of their professional development and to 
observe how this discrepancy evolved with each addi-
tional year since graduation. Descriptive analysis was 
used to identify the characteristics of the study sample 
and distribution of medical graduates’ income (average 
monthly income and proportion of performance-based 
income) between men and women. A t-test was used to 
compare the differences between men and women and 
CSP and NCSP graduates for each successive year after 
graduation. Following a log-transformation of the income 
variable to account for data distribution skewness, we 
employed multiple linear regressions to assess the gender 
income gap for each year since graduation, the independ-
ent associations among gender and other sample charac-
teristics, and work-related characteristics associated with 
differences in occupational earnings.

All statistical analyses were conducted using STATA 
(version 17.0; Stata Corp., College Station, TX, USA). 
P values less than 0.05 were considered statistically 
significant.

Results
Table  1 presents the basic characteristics of the study 
sample. A total of 3620 medical graduates were included 
in the baseline survey from 2015 to 2019, including 2041 
CSP graduates, accounting for 56.4%. However, 10 indi-
viduals were excluded due to missing gender informa-
tion. After exclusion, the baseline sample size was 3610. 
A similar number of men and women participated (50.6% 
male and 49.3% female).

Table  2 shows the characteristics of the study sample 
for CSP and NCSP graduates in the latest follow-up sur-
vey in 2022. Most CSP graduates (74.1%) worked in CHC 
and THC, whereas most NCSP graduates (90.7%) worked 
in public hospitals at the county level and above. Most 
NCSP graduates (69.4%) had received postgraduate qual-
ifications, while only 4.6% of CSP had postgraduate quali-
fications. Most medical graduates (97.4%) had passed the 
China National Medical Licensing Examinations, and 
all graduates had completed standardized training for 

resident physicians. The NCSP graduates had a higher 
workload than the CSP graduates, both in terms of the 
number of outpatients (25.8 vs. 18.9) and inpatients 
(32.1 vs. 24.8). Although the graduates had at most seven 
years of experience, 83.0% of CSP graduates and 68.5% of 
NCSP had been given title promotions. Of the CSP grad-
uates, 16.0% had received job promotions, whereas only 
2.5% NCSP graduates had been promoted.

Table  3 describes the differences in average monthly 
income between men and women for each successive 
year after graduation for both CSP and NCSP graduates. 
For both men and women, NCSP graduates had a higher 
average monthly income than CSP graduates in each year 
since graduation, and the difference between CSP and 
NCSP graduates widened over the seven years (from 379 
CNY in year one to 2479 CNY in year seven). The average 
monthly income of CSP graduates in their seventh year 
after graduation was 5379 CNY per month, which was a 
significantly lower change than that of NCSP graduates 
(7859 CNY per month). Throughout the seven years, no 
significant gender gap existed in the average monthly 
incomes of CSP graduates. However, statistically signifi-
cant gender differences were found among NCSP gradu-
ates who had been practicing for five to seven years, and 
the gender gap in the seventh years was 1058.7 CNY.

Table  4 presents the differences in the proportions of 
performance-based income between men and women in 
each year since graduation for CSP and NCSP graduates. 
From the second year after graduation, CSP graduates 
had a significantly higher proportion of performance-
based income than NCSP graduates. The proportion of 
performance-based income for those that had graduated 

Table 1 Basic characteristics of the study sample [n (%)]

Basic characteristics of the study sample

Male (n = 1829) Female 
(n = 1781)

Overall 
(n = 3610)

Yeas of graduation

2015 323 (17.7%) 297 (16.7%) 620 (17.2%)

2016 383 (20.9%) 356 (20.0%) 739 (20.5%)

2017 434 (23.7%) 373 (20.9%) 807 (22.4%)

2018 351 (19.2%) 392 (22.0%) 743 (20.6%)

2019 338 (18.5%) 363 (20.4%) 701 (19.4%)

School

Qinghai 473 (25.9%) 668 (37.5%) 1141 (31.6%)

Guangxi 445 (24.3%) 486 (27.3%) 931 (25.8%)

Jiujiang 291 (15.9%) 189 (10.6%) 480 (13.3%)

Gannan 620 (33.9%) 438 (24.6%) 1058 (29.3%)

Type

CSP 1066 (58.3%) 973 (54.6%) 2039 (56.5%)

NCSP 763 (41.7%) 808 (45.4%) 1571 (43.5%)
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seven years ago was 48.7% for CSP graduates and 58.9% 
for NCSP graduates. Among CSP graduates, men in 
their fourth to seventh years after graduation received 
a significantly higher proportion of performance-based 
income than women. The gender gap increased from 
2.3 (fourth year) to 4.6% (seventh year). Among NCSP 
graduates, men in their second to seventh years after 
graduation received a significantly higher proportion of 
performance-based income than women. The gender gap 
increased from 1.6 (second year) to 8.5% (seventh year).

The results of the multivariate regression analysis of the 
average monthly incomes of the CSP and NCSP gradu-
ates are presented in Table  5. After controlling for the 
covariates of school, years since graduation for each sub-
cohort, marital status, current workplace, and whether 
they had received a title or job promotion, we found a sta-
tistically significant difference between genders in aver-
age monthly income (Model 1). Among CSP graduates, 
men had higher average monthly income than women, 
and the gender income gap widened between the fourth 
and sixth years after graduation. Women earned 3.0% less 
than men in the fourth year after graduation, and the gap 
increased to 5.9% in the sixth year after graduation. The 
insignificance of the gender gap in the seventh year may 
be related to the relatively small sample size (only 2015 
graduates). For NCSP graduates, men also had higher 
average monthly income than women, and the gender 
income gap widened between the fifth and seventh years 
after graduation. Women earned 11.9% less than men in 
the fifth year after graduation, and the gap increased to 

16.3% in the seventh year after graduation. The gender 
income gap was significantly greater among NCSP gradu-
ates (16.3%) compared to CSP graduates (3.2%) in the 
seventh year after graduation.

When we included the proportion of performance-
based income in Model 2, the gender income gap was 
reduced. In the seventh year after graduation, for CSP 
graduates, the income gap decreased by 1.2% points com-
pared to the gap in Model 1. Meanwhile, for NCSP grad-
uates, the income gap also decreased by 1.9% points in 
the seventh year after graduation compared to the gap in 
Model 1. This finding provides further evidence that the 
proportion of performance-based income may be a rea-
son for the gender income gap.

Discussion
Gender income inequity continues to be pervasive in 
medicine [5, 12, 31, 32]. To our knowledge, this is the first 
study to use a cohort study to evaluate the gender income 
gap in underdeveloped areas in China. We compared 
the level and change in the income gap between CSP 
and NCSP graduates and found evidence of a significant 
gap, with female doctors earning 3.2% (CSP graduates) 
less and 16.3% (NCSP graduates) less than male doctors 
in the seventh year after graduation, after adjusting for 
confounders.

First, gender differences were apparent among young 
medical school graduates in underdeveloped areas of 
China, and this difference continuously widened.

Table 2 Characteristics of the study sample in the latest follow-up survey 2022 [n(%)]

The total score of the job performance scale was 12 items × 7 points = 84; CHC community health center, THC township health center

CSP (n = 2039) NCSP (n = 1571)

Male Female Male Female

Total 1066 973 763 808

Married 316 (58.7%) 231 (48.5%) 133 (43.5%) 125 (39.9%)

Current workplace

 Public hospitals at county level and above 131 (26.7%) 91 (21.5%) 226 (91.9%) 222 (89.5%)

 CHC & THC 350 (71.4%) 325 (76.7%) 3 (1.2%) 6 (2.4%)

 Other 9 (1.8%) 8 (1.9%) 17 (6.9%) 20 (8.1%)

Education

 Postgraduate qualifications 12 (2.2%) 33 (6.9%) 215 (70.2%) 215 (68.6%)

Passed China National Medical Licensing Examinations 866 (96.7%) 815 (98.5%) 482 (97.0%) 511 (97.3%)

Finished standardized Training for residents Physicians 720 (100.0%) 619 (100.0%) 290 (100.0%) 307 (100.0%)

High job performance (≥ 72) 161 (29.9%) 104 (21.8%) 89 (29.1%) 79 (25.2%)

Workload (mean (SD))

 Outpatient numbers 18.9 (23.9) 19.0 (27.4) 24.8 (32.8) 26.7 (42.7)

 Inpatient numbers 27.0 (63.0) 22.6 (50.0) 36.2 (56.2) 27.9 (55.2)

With title of attending doctor 267 (49.6%) 183 (38.4%) 35 (11.4%) 31 (10.2%)

With job promotion 84 (15.6%) 54 (11.3%) 5 (1.6%) 8 (2.6%)
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Labor market discrimination may be a possible expla-
nation for the observed gender income difference. Gen-
der discrimination still prevails in rural areas. Many 
elderly individuals continue to believe that male doc-
tors have more extensive experience. This conscious 
or unconscious gender bias and discrimination lead 
to lower trust in female doctors, consequently reduc-
ing the performance-based income of female physi-
cians. Some studies have also found that gender wage 
disparities may stem from differences in workloads and 
work patterns. Theurl and Winner found that male doc-
tors provide more treatments (the average number of 
treatments per hour) than their female counterparts 

[10], but our research found no significant statistical 
difference between male and female doctors in terms 
of workload. Barry also found that the significant pay 
disparity between male and female GPs was linked to 
women spending more time with their patients [33].

Another possible explanation for the gender difference 
is the “glass ceiling” experienced by women. The concept 
of a glass ceiling is recurrent in the recent literature on 
the career problems of women [34–38]. It is defined in 
Merriam-Webster’s Collegiate Dictionary (10th edition) 
as “an intangible barrier within the hierarchy of a com-
pany that prevents women or minorities from obtaining 
upper-level positions” [39]. A national study of female 

Table 5 Multivariate regression analysis of the average monthly incomes of the CSP and NCSP graduates

(1) In the first year, there is no data of title promotion, job promotion and performance-based income. (2) *** P < 0.001, ** P < 0.01, * P < 0.05; β coefficient and 
confidence interval were reported. (3) The schools and years of graduation for each sub-cohort were controlled for in all regressions

Graduation 
duration

Model Sex
(ref: Male)

The proportion 
of performance-
based income

Marital status
(ref: Not married)

Workplace
(ref: Public 
hospitals at county 
level and above)

Title promotion
(ref: Without 
title)

Job 
promotion
(ref: Without 
administrative 
positions)

Female Married CHC & THC Other With title With 
administrative 
positions

CSP
(n = 2039)

1 Model 1 0.019 – 0.017 − 0.091*** 0.068 – –

Model 2 – – – – – – –

2 Model 1 0.028 – − 0.034 − 0.032 0.188 0 − 0.072

Model 2 0.029 0.219 − 0.034 − 0.032 0.158 0.002 − 0.069

3 Model 1 − 0.01 – − 0.003 − 0.115*** 0.18 − 0.004 − 0.003

Model 2 − 0.008 0.394*** − 0.004 − 0.119*** 0.199 − 0.002 0.002

4 Model 1 − 0.030* – 0.007 − 0.155*** 0.096 0.006 0.024

Model 2 − 0.021 0.494*** 0.005 − 0.139*** 0.159 − 0.007 0.016

5 Model 1 − 0.038* – 0.009 − 0.101*** − 0.067 0.023 0.068**

Model 2 − 0.023 0.661*** 0.018 − 0.093*** − 0.084 0.026 0.066**

6 Model 1 − 0.059* – − 0.035 − 0.142*** 0.046 0.097 0.099**

Model 2 − 0.04 0.584*** − 0.039 − 0.129*** 0.074 0.124* 0.096**

7 Model 1 − 0.032 – − 0.057 − 0.100** − 0.02 0.114 0.027

Model 2 − 0.02 0.383* − 0.053 − 0.089* 0.002 0.11 0.027

NCSP
(n = 1571)

1 Model 1 − 0.011 – 0.055 − 0.023 0.164* – –

Model 2 – – – – – – –

2 Model 1 − 0.231 – 0.23 – – 0.315 –

Model 2 − 0.317 − 0.789 0.248 – – 0.35 –

3 Model 1 0.063 – 0.059 0.256 0.106 0.091 − 0.145

Model 2 0.1 0.633* 0.066 0.294 0.137 0.079 − 0.154

4 Model 1 − 0.035 – 0.103* 0.131 0.178 0.144** − 0.154

Model 2 − 0.015 0.438* 0.093 0.116 0.179* 0.137* − 0.164

5 Model 1 − 0.119** − 0.075 − 0.091 0.264** 0.162*** 0.004

Model 2 − 0.100* 0.288 − 0.074 − 0.079 0.266** 0.168*** 0.000

6 Model 1 − 0.103* – 0.011 − 0.133 − 0.118 0.271*** 0.192

Model 2 − 0.099* 0.082 0.011 − 0.123 − 0.116 0.271*** 0.19

7 Model 1 − 0.163** – 0.079 0.091 0.021 0.173 0.395**

Model 2 − 0.144* 0.176 0.069 0.129 0.025 0.146 0.353*
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physicians in academic medicine in the US reported that 
women were much less likely than men to be promoted; 
this gender difference persisted even after controlling 
for work schedule, specialty, and academic productiv-
ity, suggesting the existence of a glass ceiling for female 
physicians [34]. Blumenthal et al. also found that female 
surgeons were significantly less likely than their male 
counterparts to be full professors, after adjusting for sev-
eral factors [40]. Owing to faster career advancement, 
men earn significantly higher levels of performance-
based income than women, resulting in income dispari-
ties. However, because of the relatively short observation 
period, we could not definitively confirm the existence of 
a glass ceiling effect.

In China, while women have significantly advanced 
in educational attainment and workforce participation, 
they continue to face substantial barriers in professional 
advancement, especially in ascending to senior leader-
ship roles. China boasts one of the highest female labor 
participation rates globally, with a 71% rate for women 
over the age of 15 in 2022—far surpassing the global 
average of 53% [41]. However, research by Qing suggests 
that women are disproportionately employed in low-
skill, low-value positions [42]. Additionally, women typi-
cally earn only three-quarters of what men do in similar 
roles [43]. The "Global Gender Gap Report 2021" shows 
that China ranks first out of 156 countries in female 
higher education enrollment rates, yet it lags at 132nd for 
women in senior roles like legislators, officials, and man-
agers, and even lower at 147th for women ministers—
placing in the bottom 20% globally [44]. Notably, there 
is a lack of research on labor market discrimination and 
the glass ceiling in the medical field within China, high-
lighting a critical need for further investigation into gen-
der inequalities in such areas, particularly in developing 
countries like China.

The proportion of performance-based income was sig-
nificantly higher for men than women, making it a sig-
nificant contributor to this disparity. Male doctors often 
experience the "breadwinner effect" as they bear the 
financial responsibility of supporting their families. This, 
in turn, stimulates stronger ambitions and determination 
in them, fostering a more intense drive to earn money. 
In contrast, female doctors, influenced by the "caregiver 
effect" of having children, may be more focused on caring 
for their children, potentially leading them to overlook 
performance improvement [9]. Moreover, the remunera-
tion of doctors in China is generally composed of a basic 
fixed salary, performance-based income, various allow-
ances, and an annual year-end bonus. The level of a doc-
tor’s title determines the coefficient for performance and 
allowances, meaning that higher titles are associated with 
higher performance-based incentives. Based on research 

from previously developed countries, it has been found 
that there is not a significant difference between men and 
women in terms of fixed income. However, the key varia-
tions lie in performance-based income that are linked to 
factors such as workload and work intensity [10, 11, 17]. 
Additionally, in China, hospitals primarily derive their 
revenue from medical services, with only a small portion 
coming from government financial subsidies. Therefore, 
to achieve higher earnings, hospitals are more likely to 
motivate ambitious male doctors by offering them more 
attractive performance-based income. This, to some 
extent, elucidates the income disparity observed between 
male and female doctors. However, this explanation only 
covers a fraction of the gap, as a more significant fac-
tor is likely linked to the previously mentioned gender 
discrimination.

Second, to some extent, the employment of CSP gradu-
ates in PHC roles (PHC institutions with salaried sys-
tems) ensures fairness and partially eliminates gender 
discrimination through targeted training, staffing poli-
cies, and accelerated career development paths. After the 
health system reform in 2009 in China, the salary struc-
ture for GPs in PHC primarily consists of a fixed salary 
[45]. The disparities in fixed salaries are minimal, pri-
marily determined by factors such as educational back-
ground, professional title, and years of work experience. 
Meanwhile, the government offers incentives in the form 
of policies such as hardship allowances for remote and 
underdeveloped areas as well as township work subsidies, 
with relatively minor gender disparities [46]. Addition-
ally, owing to the scarcity of GPs in remote rural areas, 
there is a limited pool of doctors available for selection 
[47]. As a result, rural patients cannot choose their con-
tracted GP based on their gender, but they can specify 
the gender of specialist doctors at the county hospital. 
This provides equal employment opportunities for female 
GPs. However, male CSP graduates earn notably less than 
their NCSP counterparts. This discrepancy makes them 
more inclined to leave PHC and seek higher-paying pro-
fessions, driven by pressures from family, society, and 
other factors [16]. Therefore, male CSP graduates with 
higher incomes tend to leave PHC. Conversely, those 
who remain in PHC may experience lower incomes, 
potentially contributing to a reduction in income dispari-
ties between male and female GPs.

In the medical domain, despite female doctors dem-
onstrating excellence and professionalism, they may 
still encounter gender bias, potentially hindering their 
opportunities for promotions, well-compensated roles, 
and other career advancements. Achieving genuine 
gender equality necessitates not only fostering ambi-
tion among male doctors, but also continuous efforts 
to eradicate various forms of discrimination against 
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female healthcare professionals. Such endeavors play 
a crucial role in dismantling gender barriers and culti-
vating a more fair and inclusive working environment 
within the medical field.

This study had several limitations. First, as the 
income data were self-reported, we could not verify 
their authenticity or the presence of any additional 
income, which may have introduced a reporting bias. 
Second, as the follow-up surveys were conducted 
online, the questionnaire was kept relatively concise 
to ensure completion rates. Few variables were there-
fore available to decompose the gender income gap. 
Consequently, we focused exclusively on performance-
based income, while other potentially influential factors 
remain unanalyzed. Third, all cohort studies inevitably 
encounter some participant loss in follow-up surveys. 
Our previous research addressed the issue of sample 
attrition and found that it had a minimal impact on the 
focal career development issues of the cohort under 
study [48]. Additionally, considering the significant 
impact of COVID-19 on healthcare workers in China 
from 2020 to 2022, our previous research identified 
an increase in workload among graduates due to the 
pandemic [49]. However, this study did not measure 
the impact of COVID-19 on the income of graduates. 
We will further focus on the impact of COVID-19 on 
income in our future research.

In conclusion, a gender income gap was apparent 
in young doctors in underdeveloped areas of China, 
potentially hindering PHC services from attracting and 
retaining talent. Compared to NCSP graduates, the 
income gap was smaller for CSP graduates. The high 
proportion of performance-based income among men 
was a main explanation for the observed gender dif-
ference. To improve the capacity of rural PHC services 
and increase health accessibility and equity, a more 
explicit compensation system must be established to 
enhance support for female healthcare workers at the 
system level.
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