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Abstract
Background: In recent years, the state has attached great importance to the
construction of general practitioner teams and primary healthcare service sys-
tems. The government has introduced numerous policies and proposed signifi-
cant reform initiatives to innovate training and incentive mechanisms for general
practitioners and improve the general practitioner training system.

Objective: To analyze and evaluate the equity of general practitioner resource
allocation in China, and to provide theoretical support for the scientific and
equitable distribution of general practitioner resources.

Methods: In June 2022, data were extracted from the China Health and Fam-
ily Planning Statistical Yearbooks (2017–2021), China Health Statistics Year-
books (2017–2021), and China Statistical Yearbooks (2017–2021) for the period
2016–2020, including the number of general practitioners, number of physicians
registered in general practice, number of physicians with general practitioner
training certificates, number of general practitioners per 10,000 population, and
number of licensed (assistant) physicians at the national, provincial, and re-
gional (eastern, central, and western) levels, as well as gross domestic product,
regional gross domestic product, and year-end total population data for each
province from 2016–2020. Provincial land area data were extracted from the
National Conditions section of the Chinese Government website. The Lorenz
curve and Gini coefficient were used to analyze the equity of general practitioner
resource allocation in China, while the Theil index was employed to examine
disparities in general practitioner resource allocation across the eastern, central,
and western regions.

Results: The number of general practitioners in China increased from 209,083
in 2016 to 408,820 in 2020, representing a 95.53% increase compared to 2016.
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In 2020, general practitioners accounted for 10.01% (408,820/4,085,689) of li-
censed (assistant) physicians, with 2.9 general practitioners per 10,000 popula-
tion. The Gini coefficients for general practitioner resource allocation in China
from 2016–2020 were 0.235, 0.231, 0.225, 0.177, and 0.157 based on population
distribution; 0.178, 0.170, 0.161, 0.147, and 0.136 based on economic distribu-
tion; and 0.722, 0.726, 0.729, 0.714, and 0.707 based on geographic distribution.
The curvature of the Lorenz curves for population and economic dimensions was
less pronounced than that for the geographic dimension. The Theil index for
the population dimension decreased from 0.047 in 2016 to 0.020 in 2020, the eco-
nomic dimension Theil index decreased from 0.022 to 0.013, and the geographic
dimension Theil index decreased from 0.482 to 0.428.

Conclusion: Over the past five years, the number of general practitioners in
China has increased rapidly, with general practitioners becoming an important
component of the licensed (assistant) physician workforce and the registration
rate of general practitioners gradually increasing. Although the total quantity
of general practitioner resources has continued to grow, the ratio of general prac-
titioners per 10,000 population remains suboptimal, and significant disparities
persist in general practitioner resource allocation across different regions. The
equity of general practitioner resource allocation based on geographic dimension
is considerably poorer compared with that based on population and economic
dimensions.
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【Abstract】
Background
In recent years, China has attached great importance to strengthening the de-
velopment of the general practitioner (GP) workforce and primary care service
system. To innovate the incentive mechanism for GP training and employment
and improve the training system for GPs, the government has also promulgated
a series of policies and put forward major reform measures involving many as-
pects.

Objective
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To analyze and evaluate the fairness of distribution of general practitioner (GP)
resources in China, and to provide theoretical support for scientific and equitable
allocation of GP resources.

Methods
In June 2022, data were extracted from the China Health and Family Plan-
ning Statistical Yearbook and China Health Statistical Yearbook (2017–2021
editions), including the number of GPs, number of people registered as
general medicine professionals, number of people who obtained the General
Practitioner Certificate after training, number of GPs per 10,000 population,
and number of practicing (assistant) physicians at the national, provincial,
and regional (eastern, central, and western) levels from 2016 to 2020. Data on
gross domestic product, gross regional product, and year-end total population
for each province from 2016–2020 were sourced from the China Statistical
Yearbook (2017–2021). The total land area of each province was extracted
from the National Conditions column of the Chinese government website
(http://www.gov.cn/guoqing/index.htm). The Lorenz curve and the Gini
coefficient were used to analyze the fairness in the distribution of GP resources.
The Theil index was used to analyze differences in the distribution of GP
resources in eastern, central and western China.

Results
The number of GPs in China increased from 209,083 in 2016 to 408,820 in 2020,
showing a growth rate of 95.53%. In 2020, the proportion of GPs among all
practicing (assistant) physicians reached 10.01% (408,820/4,085,689), and the
number of GPs per 10,000 population was 2.9. The Gini coefficients measur-
ing demographic, economic, and geographical distribution inequalities of GP
resources were 0.235, 0.178, 0.722, respectively for 2016; 0.231, 0.170 and 0.726,
respectively for 2017; 0.225, 0.161 and 0.729, respectively for 2018; 0.177, 0.147
and 0.714, respectively for 2019; and 0.157, 0.136, and 0.707, respectively, for
2020. Overall, the Lorenz curve measuring the inequality in the distribution of
GP resources by demographics or economy had lower degree of curvature than
that by geography. A reduction was found in Theil index measuring unequal
demographic, economic or geographical distribution of GP resources in 2020
compared with that in 2016 (from 0.046 to 0.020; from 0.022 to 0.013; from
0.482 to 0.428).

Conclusion
During the five years, the distribution of GP resources in China presented the
following features: the number of GPs increased rapidly and became an impor-
tant part of the workforce of practicing (assistant) physicians, the registration
rate of GPs gradually increased, and the total GP resources showed a continuous
growth. However, the ratio of GPs per 10,000 population was still unsatisfac-
tory, with great inter-region differences in the distribution of GP resources. The
equity of GP resource distribution by geography was more unsatisfactory than
by demographics or economy.

【Key words】 General practitioner; Distribution of resources; Lorenz curve;
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Introduction
Health resources refer to the aggregate of various production factors consumed
by society in the process of providing medical services, including human, mate-
rial, financial, technical, and information resources. Health resources constitute
the material foundation for maintaining residents’ health, and their allocation
can affect population health status [1-2]. Ensuring fairness in health resource
allocation is a principle that must be followed in the process of allocating health
resources, and it is also a challenge that every country/region must face in the
reform process of health resource allocation [3], which is of great significance for
promoting social justice and equity.

The report of the 19th National Congress of the Communist Party of China
explicitly proposed strengthening the development of the general practitioner
workforce and primary care service system. The General Office of the State
Council also issued the Opinions on Reforming and Improving the Incentive
Mechanism for General Practitioner Training and Employment, which put for-
ward many major reform measures from multiple aspects centered on innovating
the incentive mechanism for GP training and employment and improving the
GP training system [4]. As composite clinical talents, “gatekeepers” of residents’
health, and practitioners of integrated medical and preventive care [5], GPs are
committed to providing accessible, comprehensive, coordinated, and continuous
basic medical and public health services at the primary level [6-7]. The fairness
of GP resource allocation is an objective reflection of the scientific and rational
degree of health (primary-level) investment by national/regional health admin-
istrative departments, and it is also an important indicator for measuring the
development status of health services in a country or region [8-10]. Currently,
many scholars have studied the fairness of GP resource allocation in China, but
the methods used are relatively single and the perspectives are limited, which
may lead to significant discrepancies between research results and actual condi-
tions [11-13]. This study adopts the Gini coefficient and Theil index to evaluate
the current status of fairness in GP resource allocation in China from three
dimensions—population, geography, and economy—using data from statistical
yearbooks. By drawing Lorenz curves to visually demonstrate the trends in
fairness of GP resource allocation in China, this study aims to scientifically
and rationally evaluate the current status of fairness in GP resource allocation
in China and provide theoretical support for promoting the healthy and high-
quality development of general practice and primary health services.
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Methods
1.1 Data Sources and Extraction

In June 2022, data were extracted from the China Health and Family Plan-
ning Statistical Yearbook and China Health Statistical Yearbook (2017–2021
editions), including the number of GPs, number of people registered as
general medicine professionals, number of people who obtained the General
Practitioner Certificate after training, number of GPs per 10,000 population,
and number of practicing (assistant) physicians at the national, provincial,
and regional (eastern, central, and western) levels from 2016 to 2020. Data on
gross domestic product, gross regional product, and year-end total population
for each province from 2016–2020 were sourced from the China Statistical
Yearbook (2017–2021). The total land area of each province was extracted
from the National Conditions column of the Chinese government website
(http://www.gov.cn/guoqing/index.htm). According to the health regional
division method used in the China Health Statistical Yearbook [14-15], China
(excluding Hong Kong Special Administrative Region, Macao Special Admin-
istrative Region, and Taiwan Province) was divided into three major regions:
eastern, central, and western. The eastern region includes 11 provinces: Bei-
jing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong,
Guangdong, and Hainan. The central region includes 8 provinces: Shanxi,
Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, and Hunan. The western
region includes 12 provinces: Inner Mongolia, Chongqing, Guangxi, Sichuan,
Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang.
The number of GPs per square kilometer was calculated for China and each
region from 2016–2020.

1.2 Evaluation of Fairness in GP Resource Allocation

The Gini coefficient, Lorenz curve, and Theil index were used to analyze the
fairness of GP resource allocation from three dimensions: population, geogra-
phy, and economy. Calculations of the Gini coefficient and Theil index were
performed using Python 3.0 software.

1.2.1 Gini Coefficient and Lorenz Curve

(1) The Gini coefficient, proposed by Italian scholar Corrado Gini in 1912, is
an indicator used to evaluate the degree of distribution equilibrium [16].
A specific quantity of population/total land area/gross product is sorted
from low to high according to the number of GPs and divided into n
groups. Assuming that the cumulative number of GPs in groups 1 to i ac-
counts for a proportion w_i of the total number of GPs, the Lorenz curve
will pass through points (i/n, w_i). Defining w_0 = 0 and w_n = 1 yields
n+1 points on the Lorenz curve for i = 0, 1, 2, …, n. The area under the
Lorenz curve is then integrated using the trapezoidal rule, and the area of
the right triangle is calculated. The Gini coefficient = A/(A+B) = 1-2B,
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where A is the area between the actual GP distribution curve and the abso-
lute equality curve of GP distribution, and B is the area to the lower right
of the actual distribution curve. The Gini coefficient ranges from 0 to 1,
where <0.2 indicates high equality, 0.2–0.6 indicates relative equality, and
>0.6 indicates a huge disparity. (2) The Lorenz curve reflects the level of
fairness in resource allocation through its degree of curvature; greater cur-
vature indicates poorer fairness [17]. Based on the cumulative percentage
of GPs calculated during the Gini coefficient computation, Lorenz curves
for population, geography, and economic dimensions were drawn.

1.2.2 Theil Index The Theil index is a commonly used indicator for examin-
ing unfairness in resource allocation; higher values represent greater unfairness.
The Theil index was used to analyze differences in GP resource allocation among
China’s eastern, central, and western regions [18]. The Theil index can be de-
composed into two components: within-group Theil index and between-group
Theil index. This study analyzed and calculated the annual Theil index, within-
group Theil index, and between-group Theil index by dimension to measure the
contribution of within-group and between-group differences to the unfairness of
GP resource allocation among eastern, central, and western regions [19]. The
Theil index calculation formula is:

𝑇total =
𝐼

∑
𝑖=1

𝑃𝑖 log(𝑃𝑖
𝑌𝑖

) (1)

𝑇within =
𝐼
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𝑃𝑖

𝐽
∑
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𝑃𝑖𝑗
𝑃𝑖

log(𝑃𝑖𝑗
𝑌𝑖𝑗

) (2)

𝑇total = 𝑇between + 𝑇within (3)

Where I represents the three major health regions, J represents China’s 31
provinces, P_i is the population/total land area/gross product of region i, Y_i
is the number of GPs in region i; P_{ij} is the population/total land area/gross
product of province j in region i, and Y_{ij} is the number of GPs in province
j of region i.

1.3 Statistical Methods

SPSS 25.0 and Excel 2019 software were used for data processing and statistical
analysis. Count data were expressed as relative numbers. Descriptive analysis
was conducted on the number of GPs, number of people registered as general
medicine professionals, number of people who obtained the General Practitioner
Certificate, number of GPs per 10,000 population, and number of GPs per
square kilometer at the national/provincial/regional levels from 2016–2020.
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Results
2.1 Basic Information on China’s GP Workforce, 2016–2020

In 2020, the total number of GPs in China was 408,820, representing a 95.53%
increase from 209,083 in 2016 and a 32.41% increase from 308,740 in 2018.
From 2016–2020, the average annual growth rate of GPs in China was 18.25%.
After five years of development, the proportion of GPs who obtained train-
ing certificates and registered as general medicine professionals increased from
37.13% (77,631/209,083) to 62.59% (255,867/408,820), indicating that the phe-
nomenon of low registration rates has been somewhat improved [20]. In 2020, the
proportion of GPs among all practicing (assistant) physicians reached 10.01%
(408,820/4,085,689), and the number of GPs per 10,000 population was 2.9 (see
Table 1 ). In 2016, the number of GPs, number of registered general medicine
professionals, number of people with GP training certificates, and number of
GPs per 10,000 population across provinces ranged from 202–25,162, 130–9,721,
72–16,347, and 0.61–4.04, respectively. In 2020, these figures ranged from 730–
49,628, 547–37,816, 183–11,812, and 1.78–5.86, respectively (see Table 2 ).

2.2 GP Resource Allocation Status in Different Regions, 2020

In 2020, the number of GPs in the eastern region accounted for 50.84%
(207,862/408,820) of China’s total GP workforce. The eastern region had the
highest proportion of GPs among practicing (assistant) physicians at 11.21%
(207,862/1,854,494), while the central and western regions had proportions of
8.97% (106,306/1,185,189) and 9.05% (94,652/1,046,006), respectively. The
eastern region had the highest number of GPs per 10,000 population at 3.43,
while the central and western regions had similar figures of 2.53 and 2.47,
respectively. Overall, the GP-to-population ratio in all three regions remained
at a relatively low level (see Table 3 ).

2.3 Analysis of Fairness in GP Resource Allocation in China, 2016–
2020

2.3.1 Lorenz Curves and Gini Coefficients for GP Resource Alloca-
tion, 2016–2020 The Gini coefficients for GP resource allocation in China
from 2016–2020 were 0.235, 0.231, 0.225, 0.177, and 0.157 for the population di-
mension; 0.178, 0.170, 0.161, 0.147, and 0.136 for the economic dimension; and
0.722, 0.726, 0.729, 0.714, and 0.707 for the geographical dimension. By plot-
ting the trend of Gini coefficients across population, economic, and geographical
dimensions from 2016–2020 (Figure 1 [Figure 1: see original paper]), it can be
observed that Gini coefficients in all three dimensions showed a downward trend,
with more pronounced declines in the population and economic dimensions, in-
dicating faster improvement in fairness levels of GP resource allocation in these
dimensions. From 2016–2020, Gini coefficients for population and economic di-
mensions remained below the warning value (0.400) [21], while those for the
geographical dimension exceeded 0.700, far above the warning value, indicat-
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ing a huge disparity in GP resource allocation across geographical dimensions.
By examining the Lorenz curves for GP resource allocation from 2016–2020
(Figure 2 [Figure 2: see original paper]), it is also evident that the population
and economic dimension curves showed less curvature, while the geographical
dimension curve showed the greatest curvature and deviated furthest from the
absolute fairness line [22].

2.3.2 Theil Index for GP Resource Allocation in Eastern, Central,
and Western China, 2016–2020 From 2016–2020, the Theil indices across
the three dimensions ranked from high to low as follows: geographical dimen-
sion, population dimension, and economic dimension. The population dimension
Theil index decreased from 0.046 to 0.020 over the five-year period, the economic
dimension Theil index decreased from 0.022 to 0.013, and the geographical di-
mension Theil index decreased from 0.482 to 0.428. From 2016–2020, the region
with the largest internal differences in GP resource allocation was the eastern
region. Unfairness in GP resource allocation in population and economic dimen-
sions mainly originated from within-region differences, while unfairness in the
geographical dimension primarily stemmed from between-region differences (see
Table 4 ).

Discussion
3.1 Continuously Promote Steady Growth in GP Numbers and Im-
prove GP Resource Allocation Levels to Achieve “Steady Progress”

China’s basic public health services started relatively late compared with de-
veloped countries [23]. From 2016–2018, the registration rate of GP training
certificate holders in China was below 40%, meaning that most doctors who
obtained GP training certificates did not choose to work as GPs. However, the
GP registration rate has significantly improved in recent years, reaching over
60% in 2020. In 2020, the proportion of GPs among practicing (assistant) physi-
cians reached 10.01%, and the number of GPs per 10,000 population was 2.9.
The GP system has been widely established worldwide. By comparison, France
has 1.6 GPs per 1,000 population, the United States has 1.0 per 1,000, and
Australia has 1.4 per 1,000 [24], indicating that China still has substantial room
for improvement in GP training and utilization. The allocation of primary-level
GP resources and the establishment of related systems are closely related to
a country’s health system, national economic development status, government
political will, and population health level [25].

Against the backdrop of sustained and rapid economic development, continuous
advancement of the Healthy China Initiative, deepening of medical and health
system reform, and strengthened efforts in GP training, utilization, and devel-
opment, the total GP resources in China have continued to increase, nearly
doubling within five years, and the number of GPs has entered a period of
rapid growth. However, the problem of insufficient total GP resources in China
persists, and the number of GPs per 10,000 population remains at a low level.
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Moreover, Chinese GPs face challenges such as heavy workloads, high stress,
and low income [26-27]. As China’s population aging situation becomes in-
creasingly severe, the elderly population will experience “blowout” growth, and
the burden of chronic diseases will become increasingly heavy, adding to the
work pressure on GPs [28]. Therefore, measures such as implementing existing
policies and providing financial incentives (e.g., giving priority to GPs when
selecting training candidates and strengthening salary incentives for GPs under-
going training [29]) should be adopted to improve the dilemmas faced in GP
training and utilization and comprehensively enhance the attractiveness of the
GP profession. While creating a favorable development environment for GPs
by promoting medical consortiums, tiered diagnosis and treatment systems, and
high-quality development of family doctor contract services, efforts should focus
on narrowing regional internal differences in GP resource allocation, promoting
local economic development, and taking measures tailored to local conditions
to improve and implement policies and mechanisms related to GP training,
utilization, and development, thereby ensuring sustainable development of GP
resources in China [30].

3.2 Optimize Intra-regional Resource Allocation and Strive to Im-
prove Fairness in GP Resource Allocation in Western China

According to the Lorenz curves for GP resource allocation in China from 2016–
2020, GP resource allocation in China approached absolute fairness levels in
population and economic dimensions but remained far from absolute fairness
in geographical dimensions. In 2020, the Gini coefficients for GP resource al-
location in population and economic dimensions were both below 0.200, which
is closely related to the intensive introduction of GP training, utilization, and
development policies across regions and the country’s increasing emphasis on
primary-level healthcare in recent years [31]. However, the Gini coefficient for
geographical dimension exceeded the warning value by a large margin, reach-
ing 0.700. The results of this study show that in 2020, the number of GPs in
the eastern region accounted for 50.84% (207,862/408,820) of China’s total GP
workforce, a proportion higher than the combined share of GPs in central and
western regions [32]. Due to its superior geographical location, smaller area,
and advantages in total economic output and population size (demand for med-
ical services), the eastern region has higher numbers of GPs, GPs per 10,000
population, and GPs per square kilometer than the central and western regions.

According to the Theil index, from 2016–2020, the ranking of dimensions from
high to low was geographical dimension, population dimension, and economic
dimension. The region with the largest internal differences in GP resource allo-
cation was the eastern region. Unfairness in GP resource allocation in popula-
tion and economic dimensions mainly originated from within-region differences,
while unfairness in geographical dimension primarily stemmed from between-
region differences. The western region has a vast territory, sparse population,
and large service radius of primary-level medical and health institutions. Cou-
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pled with relatively harsh working conditions and scarce health resources, these
factors have led to slow growth in the number of GPs in western China [33].

Therefore, the government should maintain policy orientation, continuously in-
crease financial investment to support GP training and development in western
regions; allocate GP resources fairly, scientifically, and rationally according to
different regions’ economic development levels and population densities and in
combination with regional population, economic, and geographical indicators to
meet the health service needs of residents in remote and economically underde-
veloped areas; appropriately tilt policies and health resource allocation toward
central and western regions; and encourage remote areas in central and west-
ern regions to leverage internet advantages and fully utilize “online diagnosis
and treatment” and “smart healthcare” models to improve the “difficulty in ac-
cessing medical care” caused by insufficient GP resources [34]. Simultaneously,
more incentive policies are needed to increase GP registration rates in central
and western regions, enhance GPs’ willingness to remain in these areas, promote
the transformation of “specialist physicians” to “general practitioners” in cen-
tral and western regions, and attract more general practice graduates to practice
in these regions. Policies should cover salary, employment management, career
development and promotion, subsidies, and allowances [35]. Only by implement-
ing these policies effectively can we promote the development of general practice
and provide guarantees for improving the fairness of GP resource allocation.

This study has several limitations. (1) It evaluated the fairness of GP resource
allocation in China based on the assumption of resource homogeneity, but there
are obvious differences in service quality and capabilities among different GPs,
meaning that theoretical fairness does not imply absolute fairness. (2) The study
only evaluated fairness in GP resource allocation from a provincial perspective
across population, economic, and geographical dimensions, leaving room for
improvement in the accuracy and precision of research results. (3) Higher eco-
nomic development levels in a region correspond to higher cultural and living
standards among residents, which may lead to increased demand for general
practice services, but the study did not explore the relationship between res-
idents’ cultural and living standards and fairness in GP resource allocation.
Future research should incorporate more influencing factors and use more accu-
rate and reasonable methods to evaluate and analyze GP resource allocation in
China.
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