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Abstract

Background Feminization of health workforce has been globally documented, but it has not been investigated
in China. This study aims to analyze changes in the gendered composition of health workforce and explore the trend
in different types of health workforce, health organizations and majors within China’s health system.

Methods The data were collected from China Health Statistical Yearbook from 2002 to 2020. We focused on health
professionals including doctors, nurses, and pharmacists in health organizations. Trend analysis was employed

to examine the change in the ratio of female health workforce over 18 years. The estimated average annual percent
change (AAPC) was estimated, and the reciprocals of variances for the female ratios were used as weights.

Results In China, health professionals increased from 4.7 million in 2002 to 10.68 million in 2020. Health
professionals per 1000 population increased from 3.41 in 2002 to 7.57 in 2020. The ratio of female health professionals
significantly increased from 63.85% in 2002 to 72.4% in 2020 (AAPC=1.04%, 95% CI 0.96-1.11%, P <0.001). Female
doctors and pharmacists increased 4.7 and 7.9 percentage points from 2002 to 2020. Female health workers

at township health centers, village clinics, centers for disease control and prevention had higher annual increase

rate (AAPC=1.67%, 2.25% and 1.33%, respectively) than those at hospital (0.70%) and community health center
(0.5%). Female doctors in traditional Chinese medicine, dentistry and public health had higher annual increase rate
(AAPC=1.82%, 1.53% and 1.91%, respectively) than female clinical doctor (0.64%).

Conclusions More women are participating in the healthcare sector in China. However, socially lower-ranked
positions have been feminizing faster, which could be due to the inherent and structural gender norms restricting
women’s career. More collective and comprehensive system-level actions will be needed to foster a gender-equitable
environment for health workforce at all levels.
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Background

Gender equality is a fundamental human right and is a
necessary foundation to achieve a peaceful and prosper-
ous world [1]. Women’s participation in the labor market
is stalling in the world [2]. By 2022, women labor force
participation is just over 50% compared to 80% for men
[3]. While China’s women labor force participation is
still higher than the global average, it has decreased from
79.3% in 1990 to 68.6% in 2019. Women are constantly
under-represented in sectors like finance, law, science
and technology, and government. In 2022, only 13.8% of
all board of directors are women in China [4].

The health care sector has become the fastest-growing
employment sector for women globally. In 2022, women
make up over 70% of the health workforce compared
with 39.5% in 2013, most represented at the low-paid
tiers among nurses and community health workers [5,
6]. Women health workers deliver services to around 5
billion people in the world and contribute $3 trillion to
global health annually [7]. In addition, more women are
entering health care education [8, 9], and have outnum-
bered men in medical schools in countries like Germany
[10], the United States [11], Japan [12], and African coun-
tries [13]. Identifying the trends and dynamics of the gen-
dered composition in health workforce is important to
learn restrictive gender norms and inequalities in health
systems. It also provides basic evidence for supportive
human resource management policies, practices that are
required to advance Universal Health Coverage and a
sustainable health system.

Health system is not gender neutral. Relational theory
understands gender as a multidimensional concept that
embraces complex economic, power and symbolic rela-
tions and operates at all levels [14]. While gender is a
fundamental stratifier of health workforce, it will inevita-
bly intersect interests, power relations and values. How-
ever, feminization of health workforce has not received
adequate attention in China, a country with a 1.4 billion
population and 688.4 million women. Studies on China’s
health workforce have not explored the gendered com-
position or its change. For example, Tang mentioned the
feminization of physician workforce supply but did not
explore its degree or its change [15].

It is important to understand China’s health system
before analyzing the feminization of its health workforce.
China’s health system has a hierarchical structure, which
consists of a public health system and a medical care
system. The public health system is mainly composed
of centers for disease control and prevention (CDCs),
and maternal and child health hospitals. The medical
care system is composed of primary health care facili-
ties (township health centers [THCs], community health
centers [CHCs] and village clinics [VCs]), and secondary
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and tertiary hospitals [16]. THCs and VCs are located in
rural areas, while CHCs are located in urban areas. There
are significant disparities between the distribution and
qualifications of the health workforce in urban and rural
areas, particularly for primary health workers [17, 18]. In
Chinese health worker nomenclature, clinical medicine
positions in secondary and tertiary hospitals are seen as
more prestigious than roles in traditional Chinese medi-
cine and public health [19].

To address the knowledge gap on gendered character-
istics of China’s health workforce, we used national data
from 2002 to 2020 to analyze changes in the gendered
composition of health workforce in various types, health
organizations and majors. Our findings could provide
clear evidence on the shift and distribution of gender in
China’s health workforce, and trends of feminization in
different social and economic positions. This study could
add strong evidence from China to the global gender
transition of health workforce and identify evidence gaps
for future research.

Methods

Data sources

The data were collected from China Health Statisti-
cal Yearbook from 2002 to 2020. The National Health
Commission (formerly the Ministry of health) of China
collected and published the statistics annually. The Year-
book reports statistics that reflect the development of
the health resources, health expenditure, health services
utilization, population health status, diseases control
and prevention, health insurance and other related top-
ics in China. The Yearbook is the official data source for
understanding China’s health care; it contains statistics
for 31 provinces, autonomous regions, and municipal
cities. Data on both public and private health organiza-
tions are included. The Yearbook provides information
on health workforce data, such as the number of health
workers across various types, regions, and health organi-
zations. In 2002, the Yearbook initially published sex-
disaggregated data for health workers. The Yearbook did
not publish sex-disaggregated data for the years 2003—
2004 and 2006—-2008. Since 2009, the Yearbook has been
publishing sex-disaggregated data for various types of
health workers and health organizations. In this paper,
we focused on the ratios of male to female health workers
across various types and organizations.

Definitions for health workers and other health cadres

China’s health worker nomenclature includes health
professionals and non-professionals. Doctors, nurses,
and pharmacists are among the main healthcare pro-
viders as health professionals. Management staff and
other technicians are the main non-professionals [16].
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China’s village doctors are comparable to community
health workers in the global context [20]. Prior to
1985, China’s village doctors were referred to as bare-
foot doctors. People who had basic education (sec-
ondary school) received short-term training in local
hospitals before beginning to provide basic health
care in communities. It should be noted the majority
of barefoot doctors were men because most women at
the time lacked formal schooling. This paper focuses
on health professionals, specifically doctors, nurses,
and pharmacists (Table 1).

Data analysis

We first illustrated the trends in the overall numbers
of China’s health workforce overtime. Next, we per-
formed a descriptive analysis of the gender distribution
of health workforce from 2022. Considering China’s
hierarchical health system structure, we further ana-
lyzed the changes in various types of health workers
and health workers at various levels of health organi-
zations. The estimated average annual percent change
(AAPC) was estimated using the following model. The
AAPC is (ratio;;| — ratio;)/ratio; = exp(f) — 1. The
95% confidence interval and corresponding p value
were reported. Weighted least squares was used for
estimation. Weights based on the reciprocals of vari-
ances for the female ratios were used to account for
the variability in the ratios [21, 22]:

log(ratio;) = Bo + Byear; +€,i=1,---,14

Microsoft Excel 2019 and Stata 16.0 (Stata Corp LP,
College Station, TX, USA) were used to perform all
analyses.

Table 1 Categories and descriptions of various types of cadres
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Results

Changes in quantity of health workforce and health
professionals

The health workforce in China has grown steadily since
2002. The number of health professionals increased from
4.70 million in 2002 to 10.68 million in 2020 (Fig. 1).
Doctors increased from 1.84 million to 4.08 million,
and nurses increased from 1.25 million to 4.71 million
(Fig. 1A). In addition, there was an increase in the
number of the total health workforce per 1000 population
(3.41 in 2002 to 7.57 in 2020). The suggested threshold in
Sustainable Development Goals is 4.45 doctors, nurses
and midwives per 1000 population [23]. Nurses (1.00 in
2002 to 3.34 in 2020) increased faster than doctors (1.47
in 2002 to 2.90 in 2020) (Fig. 1B).

Gendered composition of health professionals

Female ratio of health professionals increased
significantly from 63.8% in 2002 to 72.4% in 2020
(AAPC=1.04%, 95% CI1 0.96-1.11%, P <0.001) (Fig. 2).

Gendered composition of different types of health workers
Female doctors increased from 42.6% in 2002 to 47.3%
in 2020. Female pharmacists also showed a 7.9% increase
from 60.4% to 68.3%. The gendered composition was
balanced in doctors (47.3% in 2020) and pharmacists
(68.3% in 2020). Nursing workforce were predominantly
women (97.1% were women in 2020), with a slight
decrease of 1.2% (Fig. 3).

Gendered composition of health workforce by health
organizations

At VCs and THCs, the ratio of female health workforce
increased significantly by 2.25% (95% CI 1.90-2.60%,
P<0.001) and 1.67% (95% CI 1.56-1.78%, P <0.001)

Cadre titles Description

Health workers
health care facilities

Refer to staff members who work in hospitals, PHC facilities (VC, THC, CHC), public health facilities (primarily CDC), and other

In China’s context, the definition of ‘health worker’is narrower compared to the WHO classification. The WHO 2019 international clas-
sification of health workers included five groupings: health professionals, health associate professionals, personal care workers in health
services, health management and support personnel, and other health service providers not elsewhere classified. The WHO definitions for
‘health workers’ cover a broad range of occupations, such as health economists

Health professionals

Include doctors, nurses, pharmacists, laboratory technicians, radiology technicians, intern doctors, and other health professionals

not elsewhere classified. Those who engage in management, such as directors of hospitals, are not included in this category

Doctors Refer to a type of health professionals who have passed a licensing examination and are registered at a health authority
of county-level or higher-level. Doctors include licensed doctors (medical graduates who graduated with at least a bachelor’
degree) and licensed assistant doctors (medical graduates who graduated from 3-year tertiary medical education programs
with an associate degree or 2-year secondary education programs with a diploma)

Nurses

and are engaged in nursing activities
Pharmacists

Refer to a type of health professionals who have acquired nursing qualifications with at least a 3-year tertiary nursing education

Refer to a type of health professionals who are responsible for providing medication and pharmaceutical services
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Panel A. The number of health workforce
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Panel B. The number of health workforce per 1000 population
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Fig. 2 Trend of gendered composition of health professionals in China (2002-2020). Sex-disaggregated data in 2003-2004 and 2006-2008 were

not published

per year, respectively. At CDCs, the ratio of female
health workforce increased by 1.33% every year (95%
CI 1.18-1.48%, P<0.001). Compared to VCs and THCs
with their locations in rural areas, hospitals and CHCs
with their locations in urban areas have seen a lower
increase in the ratios of female health workers.

Gendered composition of doctors by majors

The distribution of genders among doctors was balanced
across majors. In all four sub-groups—clinical medicine,
traditional Chinese medicine, dentistry, and public
health—there has been a significant increase in the ratios
of female doctors. For clinical medicine, there was an
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Fig. 3 Trend of female composition in different health workforce cadres in China from 2002 to 2020. Sex-disaggregated data in 2003-2004
and 2006-2008 were not published

average 0.64% increase in female doctors each year (95%  Chinese Medicine (1.82%) (Table 2). In China, positions
CI 0.52-0.76%, P<0.001). The AAPC was the highest in  in public health and Traditional Chinese Medicine are
public health (1.91%) and ranked second in Traditional perceived as ‘socially lower-ranked’ in comparison to

Table 2 Ratio of female health workforce in different types of health organizations in China (2002-2020)

Year Medical system Public health system
Hospital Community Township health center Village clinic Maternal and child  Center for Disease
health center health hospital Control and
Prevention
2002 68.5 739 522 - 824 -
2005 683 718 53.1 - 823 488
2009 69.7 709 554 - 83.1 515
2010 70.0 71.2 557 - 83.2 51.8
2011 70.5 70.2 56.1 - 834 520
2012 71.0 704 56.7 - 83.6 522
2013 72.2 71.8 586 292 84.2 537
2014 724 72.0 59.0 296 84.3 539
2015 72.8 72.7 59.8 299 84.4 54.5
2016 733 74.2 61.3 30.5 84.7 557
2017 73.6 74.9 62.3 311 84.9 56.3
2018 74.1 752 634 325 852 571
2019 74.3 752 64.3 328 85.2 577
2020 74.4 76.2 64.8 34.1 85.1 582
AAPC 0.70% 0.50% 1.67% 225% 0.28% 1.33%
95% Cl (0.63%, 0.77%) (0.24%, 0.76%) (1.56%, 1.78%) (1.90%, 2.60%) (0.25%, 0.31%) (1.18%, 1.48%)
Pvalue <0.001 0.003 <0.001 <0.001 <0.001 <0.001

AAPC, estimated average annual percent change
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positions in clinical medicine as these positions [24, 25].
These positions are lower paid and less well known to the
public compared to clinical medicine.

Gendered composition of health workforce by majors

and organizations

Table 4 presents the ratio of various types of female
health workforce by levels of health organizations. The
gendered composition was balanced in doctors across
organizations, except doctors in MCHs and VCs. Women
made up the majority of pharmacists and nurses across
organizations. The female doctor ratio in the medical
system (hospitals, THCs, and VCs) all showed a signifi-
cant increasing trend. The increase was greater in THCs
(AAPC=1.35%, P<0.001) and VCs (AAPC=1.59%,
P=0.002) in rural areas compared with other organiza-
tions (AAPC=0.63%, P <0.001), while female doctors in
CHCs in urban areas remained unchanged during the
18 years (AAPC=0.15%, P=0.670).

As for health organizations in the public health system,
approximately 3/4 of doctors were women. Female doc-
tors increased significantly from 41.0% in 2005 to 48.7%
in 2020 in CDC (AAPC=1.49%, P <0.001).

Women predominate nurses. From 2002 to 2020,
there was a marginal rise in the ratios of male nurses in
all organizations (for example, women decreased 0.13%
on average annually in the hospitals P<0.001), with the
exception of THCs, where the ratio of nurses increased
slightly (AAPC=0.07%, P <0.001) (Tables 3, 4).
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Discussion

This study examined the gendered composition of Chi-
na’s health workforce and analyzed the trend for various
types and professions using the national health statistics.
To our knowledge, this study is the first to investigate the
feminization of the Chinese health workforce. Our study
highlights the following findings. First, the health work-
force in China is pre-dominantly composed of women,
with their proportion increasing from 63.8% in 2002 to
72.4% in 2020. Second, the rural health workforce is femi-
nizing at a faster speed than urban. Finally, socially lower-
ranked health workers are feminizing at a faster speed
compared to those in more prominent and authoritative
professions in China.

Our findings showed a significant 1.04% AAPC
increase in female health professionals, which is consist-
ent with existing literature. The movement of women into
healthcare professions has been extensively documented
in global countries [26], particularly in low- and middle-
income countries like Latin America [27], Africa [13],
Sultanate of Oman [28], Bangladesh [29]. In Bangladesh,
the ratios of female doctors increased from 47.9% in 2006
to 52.5% in 2015 [29]. Similarly, in Canada and the United
States, the ratios of female physicians and surgeons rose
from under 5% in 1930 to over 30% in 2008 [26]. Shannon
et al. estimated that the annual increase in women health
professionals was 4.5% in low—middle-income countries,
5.8% in upper middle-income countries, and 1.1% in
high-income countries [30].

Table 3 Ratio of female doctors in different majors in China (2002-2020)

Year Total Clinical medicine Traditional Chinese Dentistry Public health
medicine

2002 426 44.7 325 43.1 38.7

2005 429 44.7 335 435 395

2009 429 444 332 437 43

2010 429 444 33.0 44.0 4.7

2011 433 446 335 44.6 42.2

2012 435 44.7 338 45.0 422

2013 44.8 46.0 352 464 441

2014 445 46.0 353 46.5 44.0

2015 449 46.3 359 47.1 44.7

2016 453 46.6 37.0 48.2 464

2017 457 46.8 37.6 489 47.0

2018 46.2 47.2 389 50.1 48.0

2019 47.1 47.7 40.1 51.3 49.0

2020 476 48.1 416 526 50.2

AAPC 0.86% 0.64% 1.82% 1.53% 191%

95% Cl (0.75%, 0.97%) (0.52%, 0.76%) (1.53%, 2.11%) (1.37%, 1.69%) (1.77%, 2.05%)
Pvalue <0.001 <0.001 <0.001 <0.001 <0.001

AAPC, estimated average annual percent change
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The feminization of health workforce has sparked
extensive discussion regarding its underlying factors,
causes, nature, and potential impact [6]. Research
has documented sex differences in specialty choosing
[31], quality of care provided [32, 33], and research
productivity [34]. Concerns also exist regarding
workforce supply and provision of health services [35],
work patterns [36, 37], imbalances in specialties [38],
social perception of the healthcare profession [26],
and equity [6, 39, 40] because of this disproportionate
feminization. However, in many contexts, sex differences
reflect restrictive gender norms and inequalities. For
example, research from the United States found that
women are discouraged from pursuing certain specialties
such as surgery, during early medical training [41].

The feminization of the health workforce in China
closely follows its fast economic growth and the result-
ing social transition, including changes in the meso envi-
ronment [42]. Since the establishment of the People’s
Republic of China, women’s social status has signifi-
cantly improved. Multiple laws and regulations have been
implemented to safeguard women’s rights, most notably
the Law on the Protection of Women’s Rights and Inter-
ests (2005). This law stipulates that women have equal
rights with men “in all aspects of political, economic,
cultural, social and family life” Women now have more
opportunities of for education and enrollment in health-
care colleges. China’s gross enrollment rate in higher
education was 54.4% in 2020, marking a 27.9 percentage
point increase from 2010. Women account for a larger
proportion of undergraduates in regular HEIs (51%,
3.1 percentage points higher than 2010), postgraduates
(50.9%, 0.1 percentage points higher than 2010) as well
as undergraduates in adult HEIs (58%, 4.9 percentage
points higher than 2010) [43]. Girls tend to favor medical
schools in higher education because careers in medical
fields are perceived as noble, secure and stable [44].

The shift of meso environment in health care may also
contribute to feminization. First, the developing and
expanding health care sector releases higher demand for
health workforce. In China, a relatively well-developed
health system has been established over the last
century, leading to a higher demand for health workers
[16]. Second, population aging and increasing non-
communicable disease burden have further increased
healthcare needs and demand for health workers [45].
Third, the COVID-19 pandemic has also led to increased
health care needs and the demand for more health
workers, but further research is needed to understand
its long-term effects on women’s participation in health
workforce. The COVID-19 will leave permanent scar
on health labor market. Preliminary studies have found
that women health workers experienced a higher risk
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of exposure and infection, as well as reduced leadership
opportunities and increased mental strain [46].
These negative impacts may discourage women from
participating in health workforce in the future.

There are complex underlying factors and causes for
faster feminization in socially lower-ranked cadres in
China. Medical students still adhere to traditional gen-
der stereotypes when selecting specialties. For example,
female students are more likely to choose socially lower-
ranked specialties like internal medicine [47]. Women are
often perceived as less skilled and are typically assigned
traditional gender roles as caregivers, while men are
given priority for higher-training positions [48]. Women
also often bear a greater unpaid domestic burden and
struggle to maintain a work-family balance [49]. Further-
more, lower positions leave women vulnerable to abuse,
harassment and devaluation [5]. Despite workforce
feminization, there are inherent power dynamics, with
women occupying low-paid tiers in China. The feminiza-
tion of certain medical specialties indicated the gender
occupation hierarchy [6].

Rural health workforce is feminizing at a faster speed
than urban. Besides macro-economic factors abovemen-
tioned, increasing job opportunities in cities attracted
men to urban areas for more lucrative jobs, while leaving
women to fill the vacancies in rural health organizations
[48]. Besides, the implementation of China’s Equalization
of Basic Public Health Services policy in 2009 has also
contributed to the increased participation of women in
rural health organizations. This policy aims to enhance
UHC by strengthening public health services. As a result,
health workers in VCs and THCs have less field work and
more administrative desk work, such as establishing and
maintaining health records for all citizens, health moni-
toring and regular follow-ups [50]. Jobs in these health
facilities are considered as more stable and more suitable
for women in China’s traditional gender norms.

Majors in socially lower-ranked positions, including
traditional Chinese medicine and public health (mainly
CDC), have been feminizing at a faster speed. The accel-
erated feminization in socially lower-ranked positions is
a reflection of the restrictive gender occupation hierarchy
and gender inequity. Women are selectively channeled
into socially lower-ranked positions which point to dif-
ferential career paths within the status hierarchy. Men
concentrate in socially higher-ranked positions, which
often entitles them to more administrative power over
women-dominated positions, thereby reinforcing the
gendered occupation hierarchy [51]. Our finding high-
lights the pressing need to improve gender equity at the
health system level.

The feminization of the health workforce could be
beneficial. Gender diversity is able to translate into an
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empowered health workforce and improved patient out-
comes. Extensive evidence from various fields demon-
strates that gender diversity leads to substantial gains in
productivity, innovation, and employee retention [52].
Growing evidence shows the way female doctors practice
leads to reduced mortality and better patient outcomes
[32, 33]. Although gender differences exist in practice
approaches, they are not inherent and unchangeable [53],
because a gender-diverse environment has the potential
to drive innovation and influence behaviors [54]. Except
doctors in VC and MCH, doctors are now gender-bal-
anced across majors and organizations, which will con-
tribute to a gender-diverse environment. The health
sector needs to invest more efforts to achieving gender
diversity among pharmacists and nurses, who are still
predominantly women, especially when 97.1% of the
nursing workforce are female in 2020.

However, there are concerns regarding the feminiza-
tion of certain sectors. When a sector has a high propor-
tion of women, it may experience a decline in status [55,
56]. Professions that are predominated female tend to be
considered as low status, while those dominated by men
are often considered as high status. For example, nurs-
ing has long been dominated by women in China and is
perceived as socially lower-ranked than doctors in the
labor market. Similarly, in Russia and Estonia, medicine
is a female-dominated profession and is also perceived as
low-status. One hypothesis suggests that as certain sec-
tors become less attractive to men, they tend to become
feminized, with women stepping in to fill the result-
ing job vacancies [55]. The loss of prestige predates the
feminization process. According to the relational theory,
feminization can potentially reshape the original power
relations, economic relations and symbolic relations
within the health workforce, bringing about power nego-
tiations in decision-making process, values and other
aspects of health system [14].

Despite the increasing number of women becom-
ing doctors, female doctors are still experiencing dif-
ferential treatment [57, 58]. According to a cohort of
medical graduates, female general practitioners in pri-
mary healthcare facilities had similar wage with their
male classmates. However, female doctors working in
hospitals earned less than their male classmates, and this
gap widened over time [59, 60]. This study did not spe-
cifically analyze gender pay gap due to data limitations,
while our findings highlighted the urgency of investigat-
ing the gender pay gap within the health workforce, espe-
cially as more women enter the field.

Our study has implications for policies in multiple
ways. There is an urgent need to integrate gender
equity in health workforce policies to support women
and foster a gender-equitable environment. Effective
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gender-transformative policies should be tailored to
the specific context, particularly in rural areas, public
health, and traditional Chinese medicine. There is
no strict optimized gender ratio of health workforce
because gender equity is also shaped by other important
intersectional factors, such as race, ethnicity, class, and
geography [61]. Gender equity in health workforce is not
just about achieving a certain gender ratio, but also about
creating an inclusive environment where all employees
feel valued and respected, regardless of their gender
identity.

Our study has also highlighted some key evidence gaps.
Future research should explore a better gender ratio to
reflect gender equity in health workforce while account-
ing for intersectoral factors. Research should also exam-
ine the complex impact of feminization on health human
resources supply. For example, could majors that were
previously dominated by men experience a shortage in
labor supply?

Gender transition should be considered as an impor-
tant influencing factor in health workforce planning [13,
62]. On one hand, health workers continue to face dif-
ferential responsibilities based on their socially ascribed
gender roles, which may affect workforce supply on cer-
tain specialties. On the other hand, women health work-
ers may adapt their working patterns in more supportive
environment and communities, which may compensate
for the social ascribed gender roles.

Limitations

This study is subject to several limitations. First, the
aggregate data did not allow for more detailed analysis,
such as examining the differences in the female/male
ratio among doctors specializing in surgery and inter-
nal medicine, gender differences in career development,
and gender differences in economic situations between
regions and provinces. Second, due to data limitations,
we were not able to investigate gender pay equity. Stud-
ies from the United States have found an apparent gen-
der pay gap among dentists [58, 63]. With feminization
of health workforce underway, future research should
further explore gender pay equity and quantify the
extent to discrimination contributes to the gender pay
gap in health care field. The health sector should start to
increase their gender-responsiveness of work environ-
ment to prepare for the feminization of their workforce.

Conclusion

More women are participating in the healthcare sector in
China. Improvement in women’s social status, increased
representation of women in higher education, and health
care market expansion may have contributed to this
transition. However, there are still challenges. The faster
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feminization in socially lower-ranked positions exposes
the underlying gender disparity in the health system.
Inherent and structural gender norms restrict women’s
career. More collective and comprehensive system-level
support will be needed to create a gender-equitable
environment for health workforce. More research is
needed to investigate barriers to women’s entry in fields
that remain male-dominated and to explore the impact of
more women in the health sector.

Abbreviations

AAPC  Estimated average annual percent change
THC Township health center

CHC Community health center

MCH  Maternal and child health hospital

cbC Center for disease control and prevention
PHC Primary health care

Acknowledgements
We would like to thank Haoging Tang, three reviewers and the editors for their
helpful comments.

Author contributions

ML drafted the manuscript, conducted the data analysis and interpretation.
XL designed the study, contributed to the data analysis and interpretation.
JR made critical interpretations and revisions on intellectual contents of the
article. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The data sets generated and/or analyzed during the current study are publicly
available from the China Health Statistical Yearbook.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Health Policy and Management, School of Public Health,
Peking University, Beijing, People’s Republic of China. “China Center for Health
Development Studies, Peking University, 38 Xueyuan Road, Haidian District,
Beijing 100191, People’s Republic of China. *Division of Primary Care

and Population Health, Department of Medicine, School of Medicine, Stanford
University, Stanford, California, USA. “Department of Public Health, Liverpool
School of Tropical Medicine, Liverpool, UK.

Received: 1 November 2022 Accepted: 5 February 2024
Published online: 19 February 2024

References

1. Sustainable Development Goals. Goal 5: Achieve gender equality and
empower all women and girls. https://www.un.org/sustainabledeve
lopment/gender-equality/.

20.

21

22.

23.

24.

25.

26.

27.

Page 10 of 11

World Economic Forum. Global Gender Gap Report 2022. 2022.

Female labor force participation. https://genderdata.worldbank.org/data-
stories/flfp-data-story/#:~:text=Women%20are%_20less%20likely%20to%
20work%20for%20income,progression.%20When%20women%20do%
20work9%2C%20they%20earn%20less.

Liang JZ, Ren ZP, Huang WZ, He YF, Yu J, Bao D. China Women'’s Career
Development Report 2023 edition. 2023.

Hay K, McDougal L, Percival V, Henry S, Klugman J, Wurie H, Raven J,
Shabalala F, Fielding-Miller R, Dey A. Disrupting gender norms in health
systems: making the case for change. The Lancet. 2019;393:2535-49.
World Health Organization. Delivered by women, led by men: a gender
and equity analysis of the global health and social workforce. 2019.
Langer A, Meleis A, Knaul FM, Atun R, Aran M, Arreola-Ornelas H, Bhutta
ZA, Binagwaho A, Bonita R, Caglia JM. Women and health: the key for
sustainable development. The Lancet. 2015;386:1165-210.

Laurence D, Gorlich'Y, Simmenroth A. How do applicants, students and
physicians think about the feminisation of medicine? A questionnaire-
survey. BMC Med Educ. 2020;20:48.

Al-Busaidi IS, Sharif K, Hassan A. Gender, geographic, and socioeconomic
representation in medical student journals: a cross-sectional analysis.
Cureus. 2021;13: e12838.

Geschlechterverteilung Medizin Studierende in Deutschland
(02.09.2021). Retrieved from https://de.statista.com/statistik/daten/
studie/200758/umfrage/entwicklung-der-anzahl-der-medizinstudenten/.

. 2019 Fall applicant, matriculant, and enrollment data tables (December

2019). Retrieved from https://www.aamc.org/system/files/2019-12/
2019%20AAMC%20Fall%20Applicant%2C%20Matriculant%2C%20and%
20Enrollment%20Data%20Tables_0.pdf.

Women beat men in Japan medical school acceptance rate for 1st time.
https://asia.nikkei.com/Business/Education/Women-beat-men-in-Japan-
medical-school-acceptance-rate-for-1st-time.

Russo G, Goncalves L, Craveiro |, Dussault G. Feminization of the medical
workforce in low-income settings; findings from surveys in three African
capital cities. Hum Resour Health. 2015;13:64.

Witter S, Namakula J, Wurie H, Chirwa Y, So S, Vong S, Ros B, Buzuzi S,
Theobald S. The gendered health workforce: mixed methods analysis
from four fragile and post-conflict contexts. Health Policy Plan.
2017;32:v52-62.

Tang C, Tang D. The trend and features of physician workforce supply

in China: after national medical licensing system reform. Hum Resour
Health. 2018;16:18.

World Health Organization. People’s Republic of China health system
review. Manila: WHO Regional Office for the Western Pacific; 2015.

Wang Y, LiY,Qin S, Kong Y, Yu X, Guo K, Meng J. The disequilibrium in

the distribution of the primary health workforce among eight economic
regions and between rural and urban areas in China. Int J Equity Health.
2020;19:1-10.

Li X, Krumholz HM, Yip W, Cheng KK, De Maeseneer J, Meng Q, Mossialos
E, LiC LuJ, SuM, et al. Quality of primary health care in China: challenges
and recommendations. Lancet. 2020;395:1802-12.

. Zhang M, Yan F. Explanation of human resources shortage of grassroots

healthcare by professional status. Med Soc. 2020;33(1-8):51.

Hu D, Zhu W, FuY, Zhang M, Zhao Y, Hanson K, Martinez-Alvarez M, Liu
X. Development of village doctors in China: financial compensation and
health system support. Int J Equity Health. 2017; 16.

Clegg LX, Hankey BF, Tiwari R, Feuer EJ, Edwards BK. Estimating average
annual per cent change in trend analysis. Stat Med. 2009;28:3670-82.
Fay MP, Tiwari RC, Feuer EJ, Zou Z. Estimating average annual percent
change for disease rates without assuming constant change. Biometrics.
2006;62:847-54.

World Health Organization. Global strategy on human resources for
health: workforce 2030. 2016.

RenT, Lyu J, Yu CQ, Li LM. Rethinking public health education and public
health workforce development in China. Zhonghua Yu Fang Yi Xue Za
Zhi. 2020;54:457-64.

Peng B.Traditional and modern times: legal comments of TCM doctor
practice access system (in Chinese). Med Soc. 2016;29:59-62.

Adams TL. Gender and feminization in health care professions. Sociol
Compass. 2010;4:454-65.

Knaul FM, Arreola-Ornelas H, Essue BM, Nargund RS, Garcia P Gémez
USA, Dhatt R, Calderdn-Villarreal A, Yerramilli P, Langer A. The feminization


https://www.un.org/sustainabledevelopment/gender-equality/
https://www.un.org/sustainabledevelopment/gender-equality/
https://genderdata.worldbank.org/data-stories/flfp-data-story/#:~:text=Women%20are%20less%20likely%20to%20work%20for%20income,progression.%20When%20women%20do%20work%2C%20they%20earn%20less
https://genderdata.worldbank.org/data-stories/flfp-data-story/#:~:text=Women%20are%20less%20likely%20to%20work%20for%20income,progression.%20When%20women%20do%20work%2C%20they%20earn%20less
https://genderdata.worldbank.org/data-stories/flfp-data-story/#:~:text=Women%20are%20less%20likely%20to%20work%20for%20income,progression.%20When%20women%20do%20work%2C%20they%20earn%20less
https://genderdata.worldbank.org/data-stories/flfp-data-story/#:~:text=Women%20are%20less%20likely%20to%20work%20for%20income,progression.%20When%20women%20do%20work%2C%20they%20earn%20less
https://de.statista.com/statistik/daten/studie/200758/umfrage/entwicklung-der-anzahl-der-medizinstudenten/
https://de.statista.com/statistik/daten/studie/200758/umfrage/entwicklung-der-anzahl-der-medizinstudenten/
https://www.aamc.org/system/files/2019-12/2019%20AAMC%20Fall%20Applicant%2C%20Matriculant%2C%20and%20Enrollment%20Data%20Tables_0.pdf
https://www.aamc.org/system/files/2019-12/2019%20AAMC%20Fall%20Applicant%2C%20Matriculant%2C%20and%20Enrollment%20Data%20Tables_0.pdf
https://www.aamc.org/system/files/2019-12/2019%20AAMC%20Fall%20Applicant%2C%20Matriculant%2C%20and%20Enrollment%20Data%20Tables_0.pdf
https://asia.nikkei.com/Business/Education/Women-beat-men-in-Japan-medical-school-acceptance-rate-for-1st-time
https://asia.nikkei.com/Business/Education/Women-beat-men-in-Japan-medical-school-acceptance-rate-for-1st-time

Li et al. Human Resources for Health

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

(2024) 22:15

of medicine in Latin America:‘More-the-merrier’ will not beget gender
equity or strengthen health systems. Lancet Regional Health-Americas.
2022;8:100201.

Mohamed NA, Abdulhadi NN, Al-Maniri AA, Al-Lawati NR, Al-Qasmi

AM. The trend of feminization of doctors’ workforce in Oman: is it a
phenomenon that could rouse the health system? Hum Resour Health.
2018;16:19.

Hossain P, Das Gupta R, YarZar P, Salieu Jalloh M, Tasnim N, Afrin A, Naher
N, Hossain MT, Joarder T, Ahmed SM. ‘Feminization'of physician workforce
in Bangladesh, underlying factors and implications for health system:
insights from a mixed-methods study. PLoS ONE. 2019;14: e0210820.
Shannon G, Minckas N, Tan D, Haghparast-Bidgoli H, Batura N, Mannell

J. Feminisation of the health workforce and wage conditions of health
professions: an exploratory analysis. Hum Resour Health. 2019;17:72.
Burgess DJ, Joseph A, van Ryn M, Carnes M. Does stereotype threat affect
women in academic medicine? Acad Med. 2012;87:506-12.

Tsugawa Y, Jena AB, Figueroa JF, Orav EJ, Blumenthal DM, Jha AK.
Comparison of hospital mortality and readmission rates for medicare
patients treated by male vs female physicians. JAMA Intern Med.
2017;177:206-13.

Wallis CJD, Ravi B, Coburn N, Nam RK, Detsky AS, Satkunasivam R.
Comparison of postoperative outcomes among patients treated by male
and female surgeons: a population based matched cohort study. BMJ.
2017,359: j4366.

Filardo G, da Graca B, Sass DM, Pollock BD, Smith EB, Martinez MA. Trends
and comparison of female first authorship in high impact medical
journals: observational study (1994-2014). BMJ. 2016;352:i847.

Hedden L, Barer ML, Cardiff K, McGrail KM, Law MR, Bourgeault IL. The
implications of the feminization of the primary care physician workforce
on service supply: a systematic review. Hum Resour Health. 2014;12:1-11.
Jolly S, Griffith KA, DeCastro R, Stewart A, Ubel P, Jagsi R. Gender
differences in time spent on parenting and domestic responsibilities

by high-achieving young physician-researchers. Ann Internal Med.
2014;160:344.

Surdu S, Mertz E, Langelier M, Moore J. Dental workforce trends: a
national study of gender diversity and practice patterns. Med Care Res
Rev. 2021;78:305-9s.

Phillips SP, Austin EB. The feminization of medicine and population
health. JAMA. 2009;301:863-4.

Jagsi R, Griffith KA, Stewart A, Sambuco D, DeCastro R, Ubel PA.

Gender differences in the salaries of physician researchers. JAMA.
2012;307:2410-7.

Whaley CM, Arnold DR, Gross N, Jena AB. Practice composition and sex
differences in physician income: observational study. BMJ. 2020;370:
m2588.

Fassiotto M, Hamel EO, Ku M, Correll S, Grewal D, Lavori P, Periyakoil VJ,
Reiss A, Sandborg C, Walton G, et al. Women in academic medicine:
measuring stereotype threat among junior faculty. J Women's Health
(Larchmt). 2016;25:292-8.

West J, Zhao M, Chang X, Cheng Y. Women of China: Economic and social
transformation. Springer; 2016.

China Statistics Bureau. Final Statistical Monitoring Report: Outline for the
Development of Chinese Women (2011-2020). 2021.

Lu G, Liu S, Zhong Y. An analysis of gender disparity in the demand

for higher education and choice of study subject. J Higher Educ.
2009;30:14-29.

Deng C, Li X, Pan J. Private hospital expansion in China: a global
perspective. Global Health J. 2018;2:33-46.

Morgan R, Tan HL, Oveisi N, Memmott C, Korzuchowski A, Hawkins K,
Smith J. Women healthcare workers’ experiences during COVID-19 and
other crises: a scoping review. Int J Nurs Stud Adv. 2022;4: 100066.

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;9: 648612.

Song Y. Does gender make a difference? Career Mobility in Urban China
(in Chinese). China Econ Q. 2007;6:629-54.

Yao F. Health knowledge and gender division of labour: research on
gendered dissemination of infectious disease knowledge in modern
China. J Chin Women'’s Stud 2021:80-92.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Page 11 of 11

Yuan B, Balabanova D, Gao J, Tang S, Guo Y. Strengthening public health
services to achieve universal health coverage in China. BMJ. 2019;365:
12358.

Butter IH, Carpenter ES, Kay BJ, Simmons RS. Gender hierarchies in the
health labor force. Int J Health Serv. 1987;17:133-49.

Morgan Stanley. The gender advantage: integrating gender diversity into
investment decisions. 2019.

Shannon G, Jansen M, Williams K, Caceres C, Motta A, Odhiambo A,
Eleveld A, Mannell J. Gender equality in science, medicine, and global
health: where are we at and why does it matter? Lancet. 2019;393:560-9.
Nielsen MW, Bloch CW, Schiebinger L. Making gender diversity work for
scientific discovery and innovation. Nat Hum Behav. 2018;2:726-34.
Biringer A, Carroll JC. What does the feminization of family medicine
mean? CMAJ. 2012;184:1752-1752.

Levinson W, Lurie N. When most doctors are women: what lies ahead?
Ann Intern Med. 2004;141:471-4.

Hoff T, Lee DR. The gender pay gap in medicine: a systematic review.
Health Care Manage Rev. 2021;46:E37-49.

Le TAN, Sasso ATL, Vujicic M. Trends in the earnings gender gap among
dentists, physicians, and lawyers. J Am Dent Assoc. 2017;148(257-262):
e252.

Zhang B. Study on the career development of targeted admission
general practitioners in early career stage. Peking University, Department
of Health Policy and Management; 2022.

Tang H, LI M, Zheng H, Zhang X, Liu X. Gender income differences among
general practitioners with compulsory services in early career stage in
underdeveloped areas: evidence from a prospective cohort study in
China. PREPRINT (Version 1) available at Research Square. https://doi.org/
10.21203/rs3rs-3739819/v1. 2024,

Percival V, Thoms OT, Oppenheim B, Rowlands D, Chisadza C, Fewer

S, Yamey G, Alexander AC, Allaham CL, Causevic S, et al. The Lancet
Commission on peaceful societies through health equity and gender
equality. The Lancet. 2023;402:1661-722.

Newman C. Time to address gender discrimination and inequality in the
health workforce. Hum Resour Health. 2014;12:25.

Gottlieb AS, Jagsi R. Closing the gender pay gap in medicine. N Engl J
Med. 2021;385:2501-4.

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


https://doi.org/10.21203/rs3rs-3739819/v1
https://doi.org/10.21203/rs3rs-3739819/v1

	Feminization of the health workforce in China: exploring gendered composition from 2002 to 2020
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Data sources
	Definitions for health workers and other health cadres
	Data analysis

	Results
	Changes in quantity of health workforce and health professionals
	Gendered composition of health professionals
	Gendered composition of different types of health workers
	Gendered composition of health workforce by health organizations
	Gendered composition of doctors by majors
	Gendered composition of health workforce by majors and organizations

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


