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Abstract 

Background: General practitioners are the gatekeepers of the health of the residents. This study aims to evaluate the 
trend and equity of general practitioners’ allocation from 2012 to 2017 in China and provide a reference for regional 
health planning and rational distribution of general practitioners.

Methods: We extracted the data of general practitioners from 22 provinces, 5 autonomous regions, and 4 munici-
palities of mainland China. The population and geographical area were taken from the China Statistical Yearbook. The 
general practitioners’ data were taken from the China Health Statistical Yearbook. Lorenz curve, Gini coefficient, and 
agglomeration degree were used to analyze the data.

Results: The number of general practitioners was 252,717 in 2017, which equates to 1.82 per 10,000 residents, and 
accounts for 7.45% of the total number of practicing (assistant) doctors. From 2012 to 2017, the population-based 
Gini coefficient for general practitioners reduced from 0.31 to 0.24, while the geographical area-based Gini coefficient 
remained unchanged at 0.73. The agglomeration degree based on population increased from 0.72 to 0.73 in the 
western region including Tibet (0.403) and Shaanxi (0.513). Moreover, in the eastern region the agglomeration degree 
reduced from 1.477 to 1.329. In the middle region it rose from 0.646 to 0.802. The agglomeration degree based on 
the geographical area in the western region increased from 0.270 to 0.277 while the values in Tibet, Qinghai, Xinjiang 
were less than 0.1. In the eastern region, it reduced from 1.447 to 1.329. It increased from 1.149 to 1.423 in the middle 
region.

Conclusions: The number of general practitioners has increased significantly in China. It has a fair allocation based 
on population. However, the equity based on geographical area is low and uneven in different regions with large 
regional differences. In the western region, there is an allocation shortage with respect to population and geographi-
cal area. Concerned departments should establish and improve the incentive and performance appraisal mechanisms 
of general practitioners. The Internet + should be used to empower their service capacity and efficiency. The edu-
cational input should be increased for the western region and government should encourage the eastern region to 
support the western region.
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Introduction
As per the World Health Organization, access to health 
is everyone’s right, and everyone has the right to access 
essential medical and health services [1]. Based on the 
theory of general practice, general practitioners can treat 
80 to 90% of the common diseases, frequently-occurring 
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diseases, senile diseases, and chronic diseases in pri-
mary medical institutions. These general practitioners 
are the ones who provide continuous, individual, and 
comprehensive primary medical and health services and 
are known as the gatekeepers of residents’ health [2]. 
Therefore, the equity of general practitioner resource 
allocation is of great significance to the residents’ access 
to essential medical and health services. This equity 
consists of two aspects. First is the population alloca-
tion equity that is, the number of human resources for 
health per thousand people in different regions should be 
equal. The second is the geographical distribution equity 
that is the public equity of the spatial distance of human 
resources for health. The number of human resources 
for health in each square kilometer of different regions 
should be equal [3]. China has an aging population [4] 
and is experiencing an increase in chronic non-commu-
nicable diseases [5] and the total health expenditure [6], 
overcrowding in major hospitals, and a dearth of primary 
medical institutions [7].

General practitioners play a critical role in coping with 
the current challenges, promoting the implementation 
of the hierarchical medical system, and maintaining and 
promoting the health of the people [8–11]. However, in 
2017, the total number of general practitioners in China 
was 252,717, accounting for 7.45% of the total number 
of practicing (assistant) physicians. The number of gen-
eral practitioners per 10,000 residents was 1.82, which 
was below the target of 2–3; there also existed an unbal-
ance of allocation. Therefore, the Chinese Government 
attached great importance to the development of gen-
eral practitioners. We have issued some policy docu-
ment measures related to the development, training, and 
incentive mechanisms of general practitioners to improve 
the quantity, quality, and work enthusiasm of general 
practitioners [12–15].

The research on the equity of general practitioners’ 
allocation provides essential evidence for optimizing the 
allocation of resources. Investigators use different meth-
ods to evaluate and analyze the equity of general practi-
tioners corresponding to different times. For instance, 
the researchers plotted Lorenz curves and calculated 
Gini, Atkinson, and Robin Hood indices and decile ratios 
to investigate the degree of inequality of general practi-
tioners in Albania [16]. Geographic Information System 
network analysis was used to analyze the accessibility of 
general practitioners in Munich [17]. Robin Hood Index 
was used to analyze the equity of general practitioners’ 
distribution in Australia [18, 19].

In China, the study on equity analysis of general prac-
titioners’ allocation includes two aspects. The first aspect 
is to analyze the equity of general practitioners’ resource 
allocation in China in general. For instance, the Lorenz 

curve and Gini coefficient were used to analyze the allo-
cation of general practitioners’ resources in 2012 [20]. 
Moreover, the Theil index was used to analyze the equity 
of allocation of general practitioners in China from 2012 
to 2016 [21]. Similarly, the Lorenz curve, Gini coefficient, 
and Theil index were used to evaluate the equity of gen-
eral practitioners’ resources in population, economy, and 
geographical distribution from 2012 to 2014 in China 
[22]. The second aspect is to analyze the equity of the 
allocation of general practitioners at the regional level 
in China. For example, the concentration index and Gini 
coefficient were used to analyze the equity of general 
practitioners’ allocation in Guangxi from 2013 to 2016 
[23]. Moreover, the Gini coefficient and Theil index were 
used to study the current situation and the equity trend 
of general practitioners’ allocation in Shandong province 
from 2013 to 2016 [24]. Similarly, the maximum/mini-
mum value (multiple), relative difference coefficient, Gini 
coefficient, and difference index were used to analyze the 
difference and fairness of general practitioner allocation 
in each district and county in Beijing [25].

As described above, most studies have used the Lorenz 
curve, Gini coefficient, and Theil index-based methods 
to analyze the equity of general practitioners’ alloca-
tion in China as a whole or in a particular area of China. 
However, these methods have some limitations. Lorenz 
curve and Gini coefficient can reflect the overall degree 
of fairness but are unable to evaluate the unfairness of 
the regions [26]. The Thiel index can distinguish regional 
inequality, but it does not take into account the influence 
of geography [27]. The agglomeration degree analysis of 
health resources proposed in this study not only takes 
into account the equity of resource allocation of popula-
tion distribution and geographical distribution but also 
analyzes the regional equity differences [28]. Besides, 
previous studies are usually limited to the analysis of the 
equity of general practitioners’ resource allocation at the 
national level or in a particular region at a specific time 
and less focused on the comprehensive analysis of the 
equity of resource allocation at the national level and 
in specific regions. Nevertheless, it is necessary for the 
administrative department to timely adjust and optimize 
resource allocation. For this reason, our study aimed to 
analyze the current situation, trend, and equity of general 
practitioners’ allocation from 2012 to 2017 in China. We 
used the Gini coefficient to discuss the equity of overall 
general practitioners’ allocation according to the geo-
graphical area and population. Further, we used agglom-
eration  analysis to evaluate the equity of different areas 
according to the geographical area and population. This 
study aimed to act as a guide for the Government to fur-
ther optimize the allocation of the general practitioners’ 
resources in China.
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Materials and methods
Data sources
This study used the data of general practitioners from 
31 provinces, autonomous regions, and municipali-
ties (except Taiwan, Hong Kong Special Administrative 
Region, and Macao Special Administrative Region) as 
research materials. We obtained the year-end population 
(population) and jurisdiction area (geography) of each 
region from the China Statistical Yearbook (2013–2018) 
[29–34]. General practitioners’ data were obtained from 
the China Health Statistical Yearbook (2013–2018) [35–
40]. The number of general practitioners in this study 
refers to the total number of practitioners (assistants) 
who either have registered as general practitioners or 
have obtained a general practitioner training certificate. 
We divided the Eastern region, central region, and the 
western region according to the China Health Statis-
tics Yearbook 2018. The eastern region includes Beijing, 
Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, 
Fujian, Shandong, Guangdong, and Hainan (11 regions). 
The middle region includes Shanxi, Jilin, Heilongjiang, 
Anhui, Jiangxi, Henan, Hubei, and Hunan (8 regions). 
The western region includes Inner Mongolia, Chongqing, 
Guangxi, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, 
Gansu, Qinghai, Ningxia, and Xinjiang (12 regions).

Data analysis
Lorenz curve and Gini coefficient
Lorenz curve is a graphical representation of income 
inequality or wealth inequality developed by American 
economist Max Lorenz in 1905.  The more curved the 
Lorenz curve, the more unequal the income distribution.
while the more flat the Lorenz curve, income distribution 
is more equal.Our study ranked 22 provinces, 5 autono-
mous regions, and 4 municipalities under their jurisdic-
tion according to the number of general practitioners 
per capita. The Lorenz curve was then created accord-
ing to the distribution of the service population by tak-
ing the cumulative percentage of general practitioners as 
the vertical coordinate and the cumulative percentage of 
the population as the horizontal coordinate. However, 
the 22 provinces, 5 autonomous regions, and 4 munici-
palities were ranked according to the number of general 
practitioners per square kilometer. The Lorenz curve 
distributed by the geographical area was created by tak-
ing the cumulative percentage of general practitioners 
as the vertical coordinate and the cumulative percent-
age of the population as the horizontal coordinate [26]. 
Calculated from the Lorenz curve, the Gini coefficient 
evaluates the equity of income distribution as defined by 
the American economist Albert Hirschman. Gini coef-
ficient, whose value is between 0 and 1, is an important 
parameter that is used to comprehensively investigate the 

status of income distribution differences among residents 
on a global scale. The formula of the Gini coefficient is 
G = sigma (XiYi+ 1– Xi+1Yi), where Xi is the cumulative 
percentage of serving the population and geographical 
area of group i and Yi is the cumulative percentage of 
GPS in group i. Gini coefficient of less than 0.2 means 
absolutely fair (best state). Gini coefficient of 0.2–0.3 
means fair (good state), and the Gini coefficient of 0.3–
0.4 means basic fair (normal state). Gini coefficient of 
0.4–0.5 means unfair (alert state) and the Gini coefficient 
of more than 0.5 means very unfair (dangerous state). [41, 
42]

Agglomeration analysis
We used agglomeration analysis to measure the agglom-
eration degree of health resources in a particular region 
and the difference among different groups. The agglom-
eration analysis of general practitioners’ resources was 
carried out in two dimensions, based on the geographi-
cal area and population. The formula of agglomeration 
degree based on geographical area is  HRADi =  (HRi/
Ai)/(HRn/An).  HRi represents the number of general 
practitioners in the i region, and the  HRn represents the 
total number of general practitioners in China.  Ai rep-
resents the land area in the i region, and  An represents 
the land area in China. The formula of agglomeration 
degree based on population is  HRADi/PADi = (HRi/Pi)/
(HRn/Pn).  PADi represents the population agglomeration 
degree in the i region.  HRi and  HRn have the same mean-
ing as above.  Pi represents the number of population in 
the i region, and the  Pn represents the total number of 
population in China [43].

Evaluation criteria: If the agglomeration degree based 
on geographical area is 1, the allocation of general prac-
titioners is absolutely equitable in this region. If the 
agglomeration degree based on geographical area is close 
to 1, the equity of distribution in terms of the geographi-
cal area is better. Similarly, if the agglomeration degree 
based on population size is 1, the allocation of general 
practitioners is absolutely equitable in this region. If the 
agglomeration degree based on population size is close to 
1, the equity of distribution in terms of population is bet-
ter [43].

Results
We analyzed the trend and equity of general practition-
ers’ allocation in 2012–2017 in China from the national 
and area level, and the analyzed parameters included the 
Gini Coefficient, Lorenz curve and agglomeration degree.
We also explored the proportion and registration rate of 
general practitioners.

1. The trend  of  General  Practitioners 
in China from 2012 to 2017
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Status of general practitioners in 2017: The number of 
general practitioners in China is 252,717, among which 
139,473 were located in the east, 63,269 in the central 
region, and 49,975 in the west, accounting for 55.19%, 
25.04%, and 19.78%, respectively. The average num-
ber of general practitioners per 10,000 population in 
China was 1.82. Moreover, the average number of gen-
eral practitioners per 10,000 population was 2.42 in the 
eastern region, 1.46 in the middle region, and 1.33 in 
the western region. According to the analysis of every 
province, autonomous region, and municipality directly 
under the Central Government, the number of gen-
eral practitioners per 10,000 population in Tibet and 
Shaanxi was less than 1, while that in Zhejiang, Shang-
hai, Beijing, and Jiangsu was more than 3. In Shandong, 
Henan, and other provinces, autonomous regions, and 
municipalities, the value was below the national aver-
age. Tables 1 and 2 show the detailed results.

The total number of general practitioners in China 
has increased from 109,794 in 2012 to 252,717 in 2017. 
Moreover, the number of general practitioners has 
increased by 130.2% in the past five years. In 2012–
2017, the average growth rate of general practitioners 
per 10,000 inhabitants in China was 17.58%, with the 
average growth rates in the eastern, central, and west-
ern regions were 15.25%, 22.93%, and 18.06%, respec-
tively. From the analysis of every province, autonomous 
region, and municipalities under the Central Govern-
ment, the average growth rates of Tibet, Guizhou, 
and Jilin ranked in the top three: 46.01%, 36.08%, and 
33.24%, respectively. Tables  1 and 2 show the detailed 
results.

2. Gini Coefficient and Lorenz curve of Chinese gen-
eral practitioners’ allocation in 2012–2017

The Gini coefficient of general practitioners’ alloca-
tion based on the population decreased from 0.31 to 0.24 
in 2012–2017. Moreover, the Gini coefficient of general 
practitioners’ allocation based on the geographical area 
was maintained at 0.72–0.73. These observations dem-
onstrate that general practitioners’ allocation in China 
based on the population has better equity, but that based 
on the geographical area has worse equity. Table  3 and 
Figs. 1, 2, 3, 4, 5, 6 show detailed results.

3. Agglomeration analysis of general practitioners’ 
allocation in China in 2012–2017
(1) The overall situation in 2017

Agglomeration analysis based on geographic area 
allocation

From the analysis of the regional classification, the 
agglomeration degree was found to be 0.277 in the west-
ern region, which is far below the value of 1. This value 
is inequitable to the general practitioners’ allocation. In 
the middle region, the agglomeration degree was 1.423, 
which is slightly greater than 1, so that indicates that it 
was relatively equitable of general practitioners’ alloca-
tion. In the eastern region, the agglomeration degree 
was 4.900, which is far greater than 1, indicating a far 
excessive concentration of general practitioners’ alloca-
tion. From agglomeration degrees of different provinces, 
autonomous regions, and municipalities analyzed, the 
agglomeration degree of Guangxi was equal to 1, indicat-
ing that it was absolutely equitable. The agglomeration 
degree of certain areas was less than 1: Sichuan (0.89), 
Shanghai (0.66), and Ningxia Hui (0.53). This indicated 
the inequity of general practitioners’ allocation based 
on the geographical area. Similarly, Tibet (0.01), Qing-
hai (0.06), Xinjiang (0.1), Inner Mongolia (0.13), Gansu 
(0.34), Heilongjiang (0.36), Yunnan (0.51), Ningxia (0.53), 
Shaanxi (0.66), and other areas have low agglomeration 
degrees, which indicated high inequity of general practi-
tioners’ allocation based on the geographical area [6]. The 
agglomeration degrees of general practitioners in other 
provinces and cities were greater than 1. Some of these 
values exceeded 10–51.198 (Shanghai), 19.899 (Beijing), 
and 11.968 (Tianjin), 10.970 (Zhejiang), indicating that 
the general practitioners’ allocation was over-concen-
trated based on the geographical area. Table 4 shows the 
detailed data.

Agglomeration analysis by population allocation
The agglomeration degrees in the eastern, middle, and 

western regions were 1.33, 0.80, and 0.73, respectively. 
Our data shows that the agglomeration degree based 
on the population allocation of the middle and western 
regions was less than 1, indicating that the general prac-
titioners’ resources allocation based on population was 
insufficient. The ratio of the eastern region was higher 

Table 1 Number of general practitioners in 2012–2017 in China

Area 2012 2013 2014 2015 2016 2017 Growth rate%

Total 109,794 145,511 172,597 188,649 209,083 252,717 130.17

Eastern region 66,401 84,464 96,979 104,015 116,537 139,473 110.05

Middle region 22,192 29,674 39,020 45,344 49,944 63,269 185.10

West region 21,201 31,373 36,598 39,290 42,602 49,975 135.72
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than 1, indicating that the general practitioners were 
too concentrated based on the population allocation. 
From the perspective of different provinces, autonomous 

regions, and municipalities, there was a difference in the 
fairness of population allocation. The resource allocation 
of general practitioners in Xinjiang (1) was absolutely fair. 

Table 2 Number of general practitioners per 10,000 in 2012–2017 in China (person)

Area 2012 2013 2014 2015 2016 2017 Average 
growth 
rate%

Total 0.81 1.07 1.27 1.37 1.51 1.82 17.58

Eastern region 1.19 1.50 1.71 1.83 2.03 2.42 15.25

Beijing 3.93 4.00 3.82 3.81 3.87 3.96 0.15

Tianjin 0.77 0.97 1.07 1.39 1.54 2.41 25.63

Hebei 0.48 0.92 1.17 1.25 1.25 1.33 22.61

Liaoning 0.75 0.80 0.86 0.83 0.96 1.44 13.94

Shanghai 2.24 2.47 2.85 3.04 3.29 3.51 9.40

Jiangsu 1.90 2.22 2.48 2.61 3.15 3.43 12.54

Zhejiang 2.24 3.10 3.57 3.90 4.04 5.39 19.20

Fujian 0.69 0.96 1.13 1.33 1.49 1.76 20.60

Shandong 0.70 0.79 0.92 1.01 1.14 1.36 14.21

Guangdong 0.75 1.11 1.34 1.38 1.67 2.03 22.04

Hainan 0.47 0.65 0.81 0.96 1.08 1.22 21.02

Middle region 0.52 0.70 0.91 1.05 1.16 1.46 22.93

Shanxi 0.71 0.81 0.99 1.10 1.13 1.72 19.36

Jilin 0.45 0.61 0.84 1.05 1.24 1.89 33.24

Heilongjiang 0.54 0.75 0.97 1.13 1.17 1.19 17.12

Anhui 0.53 0.72 1.12 1.20 1.39 1.67 25.80

Jiangxi 0.46 0.54 0.66 1.73 0.79 1.14 19.90

Henan 0.50 0.68 0.89 1.09 1.27 1.63 26.66

Hubei 0.65 0.87 1.05 1.19 1.19 1.52 18.52

Hunan 0.39 0.59 0.75 0.90 0.96 1.03 21.44

Western region 0.58 0.86 0.99 1.06 1.14 1.33 18.06

Inner Mongolia 0.67 0.95 1.17 1.23 1.26 1.58 18.72

Guangxi 0.66 0.86 0.95 0.97 1.05 1.28 14.17

Chongqing 0.55 0.74 0.84 0.95 1.03 1.26 18.03

Sichuan 0.58 1.11 1.21 1.27 1.25 1.37 18.76

Guizhou 0.30 0.43 0.69 0.89 1.04 1.40 36.08

Yunna 0.69 0.91 0.87 0.90 0.99 1.09 9.58

Tibet 0.11 0.21 0.34 0.50 0.61 0.73 46.01

Shaanxi 0.49 0.53 0.73 0.56 0.72 0.93 13.67

Gansu 0.54 0.82 1.05 1.27 1.45 1.46 22.01

Qinghai 0.81 1.31 1.51 1.63 1.67 2.06 20.52

Ningxia 0.40 0.60 0.71 1.85 0.97 1.36 27.73

Xinjiang 0.86 1.20 1.45 1.57 1.68 1.81 16.05

Table 3 Gini coefficient of Chinese general practitioners’ allocation in 2012–2017

Variable 2012 2013 2014 2015 2016 2017

Gini Coefficient (configured by 
population)

0.31 0.29 0.26 0.25 0.24 0.24

Gini Coefficient (configured by 
geographic area)

0.73 0.73 0.72 0.72 0.72 0.73
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The agglomeration degree in Fujian (0.97), Jilin (1.04), and 
Shanxi (0.95) approached 1, indicating that their general 
practitioners’ resources were fair according to the popu-
lation allocation. However, the agglomeration degree in 
Zhejiang (2.96), Beijing (2.18), and Shanghai (1.93) were 
in the top three and far greater than 1, indicating that the 
general practitioners’ resources in these areas were too 
concentrated according to the population allocation. The 
agglomeration degree of 23 provinces and municipalities 
such as Tibet (0.4), Shaanxi (0.51), and Hunan (0.56) were 
less than 1, indicating that the resources of general prac-
titioners were relatively scarce, and the population allo-
cation was insufficient. Table 4 shows the detailed data.

(2) The trend of agglomeration degree of general 
practitioners’ allocation in 2012–2017

The trend of agglomeration degree by geographical 
area allocation

From 2012 to 2017, the agglomeration degree 
decreased from 5.370 to 4.900 in the eastern region. 
Moreover, it increased from 1.149 to 1.423 in the middle 
region and decreased from 0.270 to 0.227 in the western 
region. From the analysis of agglomeration degrees in 
different provinces, autonomous regions, and munici-
palities, the agglomeration degree is relatively high in 
Shanghai, Jiangsu, Beijing, and Guangdong in 2012, but it 
has declined in recent years. For example, in Shanghai, it 
decreased from 73.877 in 2012 to 51.198 in 2017 (30.70% 
decrease). Similarly, in Beijing, it decreased from 43.382 
in 2012 to 19.899 in 2017 (54.13% decrease). In Jiangsu, it 
decreased from 12.290 in 2012 to 9.772 in 2017 (20.49% 
decrease), and the resource allocation gradually became 
fair. The agglomeration degree in Tibet, Qinghai, Xinji-
ang, and Inner Mongolia was relatively low in 2012, and 
the fluctuations were not apparent in recent years. For 
example, in Tibet, the agglomeration degree increased 
from 0.002 in 2012 to 0.008 in 2017 (300% increase). In 

Fig. 1 Lorenz curve for distribution of GPs in China in 2012
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Qinghai, it increased from 0.056 in 2012 to 0.065 in 2017 
(16.07% increase). From 2012 to 2017, the agglomeration 
degree of Xinjiang remained unchanged at 0.101. Fur-
ther, in Inner Mongolia, it increased from 0.124 to 0.128 
(3.23% increase). Table 4 shows the detailed data.

The trend of agglomeration degree by population 
allocation

From 2012 to 2017, the agglomeration degree in the 
eastern region was higher, which was from 1.477 and 
1.329, and the general practitioners’ allocation tended 
to be fair. The middle region allocation tended to be 
fair, which is between 0.646 and 0.802; however, in the 
western region, it was slightly lower (0.722–0.729). In 
the meantime, agglomeration degree also tended to be 
fair, and the general practitioners had better fairness 
according to the population allocation. From the analy-
sis of different provinces, municipalities, and autono-
mous regions, the agglomeration degrees of Shanghai, 
Jiangsu, and Beijing in 2012 were relatively high, but 

these values declined over the years. For example, in 
Beijing, the agglomeration degree reduced from 4.97 in 
2012 to 2.177 in 2017 (56.20% decrease). In Shanghai, 
it reduced from 2.797 in 2012 to 1.932 in 2017 (30.93% 
decrease). In Jiangsu, it reduced from 2.353 in 2012 to 
1.889 in 2017 (19.72% decrease). The resource alloca-
tion gradually became fair. In 2012, the agglomeration 
degrees of Tibet, Guizhou, Hunan, Ningxia, and Jilin 
provinces were relatively low, but during the later years, 
they became more equitable. For example, in Tibet, the 
agglomeration degree increased from 0.138 in 2012 
to 0.403 in 2017 (192.03% increase). In Guizhou, it 
increased from 0.367 in 2012 to 0.77 in 2017 (109.81% 
increase). In Hunan, it increased from 0.483 in 2012 to 
0.564 in 2017 (16.77% increase). In Ningxia, it increased 
from 0.502 in 2012 to 0.747 in 2017 (48.80% increase). 
In Jilin, it increased from 0.552 in 2012 to 1.039 in 
2017 (88.22% increase). We found that the general 

Fig. 2 Lorenz curve for distribution of GPs in China in 2013
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practitioners in China tended to be equitable based on 
population allocation. Table 4 shows the detailed data.

4. The proportion and registration rate of general 
practitioners in China in 2012–2017

According to the analysis of general practitioners in 
China, the proportion of general practitioners in prac-
tice (assistant) physicians increased from 4.20% in 
2012 to 7.45% in 2017. The proportion of general prac-
titioners in the western region was the lowest, which 
was only 6.34% in 2017. But, it was higher in the east-
ern region (9.09%). From the perspective of provinces, 
autonomous regions, and municipalities, Zhejiang 
(17.05%), Jiangsu (12.70%), Shanghai (12.50%), Tian-
jin (9.12%), and Beijing (9.10%) ranked in the top five 
in China (Table  5). However, Tibet (3.25%), Shaanxi 
(3.84%), Hunan (4.07%), Heilongjiang (5.08%), and 
Ningxia (5.09%) were the last five in China. Table  5 
shows the detailed data

The registration rate of general practitioners was only 
38.08% at the end of 2017; and 96,000 general practi-
tioners were enrolled in general medicine major among 
253,000 qualified general practitioners. The registra-
tion rate increased from 33.86% in 2012 to 38.08% in 
2017. The registration rate had a fast growth in the east-
ern region (from 36.19% in 2012 to 41.75% in 2017). In 
the western region, the registration rate increased from 
26.39% in 2012 to 30.82% in 2017. Moreover, the regis-
tration rate increased from 33.99% in 2012 to 35.73% in 
2017 in the central region. From the perspective of prov-
inces, autonomous regions, and municipalities, the top 
five in terms of registration rates were Shanghai (67.82%), 
Tibet (62.75%), Guangdong (54.32%), Beijing (54.30%), 
and Jiangsu (46.83%) in 2017. Between 2012 and 2017, 
the top five in terms of the growth in registration rates 
were Tianjin (192.07%), Shandong (100.71%), Qing-
hai (68.85%), Ningxia (64.66%), and Guangxi (56.44%). 
Table 6 shows the detailed data

Fig. 3 Lorenz curve for distribution of GPs in China in 2014
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Discussion
Our study found the total allocation of general practi-
tioners in China is insufficient and varies significantly 
among different regions. In western China, general 
practitioners are not allocated according to the popula-
tion or geographical area, while in eastern China, there 
is an over-concentration of general practitioners. The 
discussion is divided into the following sections:

1. The number of general practitioners in China has 
been increasing significantly, but the total allocation 
is still insufficient, and the work of general practition-
ers is generally stressful

The Chinese Government has recently paid great 
attention to the development of general practice and 
the talent training of general practitioners. According 
to Guidance of the State Council on the Establishment 

of a General Practitioner System issued in 2011, there 
should be 2 ~ 3 qualified general practitioners for every 
10,000 urban and rural residents by 2020. The China 
Health and Family Planning Yearbook (2013–2018) 
showed that the number of general practitioners 
increased from 109,794 in 2012 to 252,717 to 2017 in 
China. This increase in number is a good development. 
However, 7.45% of practicing (assistant) doctors were 
general practitioners by the end of 2017, which corre-
sponded to 1.82 general practitioners per 10,000 popu-
lation. In the western region, there were 1.33 general 
practitioners per 10,000 population [40]. The shortage 
of general practitioners leads to high work pressure, 
low job satisfaction, and easy job burnout [44–46].

Since the creation of general practitioners’ educa-
tion and training systems in China started late, the 
construction of the general practitioner system and 
theoretical research still has to be improved urgently, 
which is a challenging goal to achieve. Besides, general 

Fig. 4 Lorenz curve for distribution of GPs in China in 2015
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practitioners account for 30 ~ 60% of the total number 
of doctors in developed countries; however, in China, 
there is still a big gap [47].

Therefore, at first, the Government should continue 
to strengthen the training of general practitioners and 
build more reasonable and standardized general prac-
titioners training bases to strengthen the development 
of general practitioners’ teachers. Second, we should 
establish the general practitioners’ job support system 
to adjust the working strength of general practitioners. 
We are using "Internet + " to assign general practition-
ers and provide services such as online signup, online 
consulting, and disease diagnosis. These strategies will 
reduce their work pressure and improve service effi-
ciency [48–50].

2. The fairness of the number of general practitioners 
allocated according to population is fair, but that allo-
cated according to the geographical area is low. There 

are regional differences between the eastern and the 
western regions

The Gini Coefficient of the number of general practi-
tioners allocated according to the population in China 
decreased from 0.31 in 2012 to 0.24 in 2017, which is fair, 
but the Gini Coefficient allocated according to the geo-
graphical area was 0.72–0.73, which was very unfair. It 
shows that the fairness of general practitioners in popu-
lation allocation is higher than that in geographical area 
allocation in China [20–22]. Chinese regional planning 
of health resources is mainly based on the allocation of 
health resources per 10,000 population, which is fair in 
population allocation and has shown a trend towards 
more equitable development in recent years. The analy-
sis of the agglomeration degree reflects the differences 
between different regions. The agglomeration degree 
based on population was 1.33, 0.80, and 0.73 in the 
eastern, middle, and western regions, respectively. The 

Fig. 5 Lorenz curve for distribution of GPs in China in 2016
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resources of general practitioners in the middle region 
were insufficient based on the population allocation, 
and while those in the eastern region were too concen-
trated. The agglomeration degree based on geography 
was 0.27 in the western region that is relatively low in 
equity, 1.3 in the middle region that is fair, and 5.37 in 
the eastern region that is the excess of general practition-
ers’ resources. They are very inequitable in the western 
region, based on the geographical area and population to 
allocate the general practitioners. There may be several 
reasons for these observations. For instance, these areas 
are mostly low-lying areas including plateaus and deserts. 
Further, the economic situation is poor, which reduces 
the attractiveness of the region. The per capita dispos-
able income was 20,130.3 yuan ($3080.9) in the western 
region and 33,414.0 yuan ($5113.9) in the eastern region 
in 2017 [34]. Third, the western region is unfit for people 
to live because of the thin air, low pressure, and low oxy-
gen content. Many projects of equalization of essential 

public health services involve door-to-door visits, and the 
size of the service area is also an essential factor for the 
smooth completion of the work, which needs to attract 
the attention of the Government and relevant depart-
ments [51, 52].

The general practitioners should play the role of health 
and expenditure gatekeepers in the western region. The 
Government should strengthen macro-control and 
increase the intensity of financial input to the western 
region. Firstly, the Government should encourage the 
hospitals in large and medium cities to help the grass-
roots hospitals to guarantee the development and ech-
elon reserve of the general practitioners in the western 
region [53]. Secondly, the Government should formulate 
reasonable resource allocation standards and develop-
ment plans based on the actual conditions in the western 
region and take measures to meet their needs. Besides, 
Chinese medical resources should be diverted to the 
western region to avoid widening inequality.

Fig. 6 Lorenz curve for distribution of GPs in China in 2017



Page 12 of 16Yu et al. Hum Resour Health           (2021) 19:20 

3. The equity of general practitioners’ allocation has 
a big gap in different provinces and municipalities in 
China

Among 31 provinces, autonomous regions, and munic-
ipalities, agglomeration degree based on the population 
allocation is less than 0.2 in Tibet, Qinghai, Xinjiang, 
and Inner Mongolia. The value is less than 0.3 in Gansu 
and Heilongjiang and less than 0.7 in Yunnan, Ningxia, 
and Shaanxi. The number of general practitioners in 
the above areas is insufficient based on the population 

allocation. The agglomeration degree is less than 0.6 
in Tibet, Shaanxi, Hunan, and other areas. The equity 
of the areas mentioned above is insufficient based on 
the geographical area allocation. However, the agglom-
eration degree based on the population or geographical 
area allocation is far greater than 1 in Shanghai, Beijing, 
Zhejiang, and other areas, which means that the alloca-
tion of general practitioners is excessively concentrated. 
Graduate medical students tend to work in the east-
ern region that has abundant resources and a devel-
oped economy. First, the Government should encourage 

Table 4 Trend of agglomeration degree of general practitioners’ allocation in 2012–2017 in China

Area 2012 2013 2014 2015 2016 2017 Growth rate%

HRADi HRADi
/PADi

HRADi HRADi
/PADi

HRADi HRADi
/PADi

HRADi HRADi
/PADi

HRADi HRADi
/PADi

HRADi HRADi
/PADi

HRADi HRADi
/PADi

Eastern region 5.370 1.477 5.154 1.405 4.989 1.359 4.896 1.332 4.949 1.344 4.900 1.329 − 8.75 − 10.02

Beijing 43.382 4.97 34.03 3.74 27.882 3.027 25.66 2.775 23.523 2.557 19.899 2.177 − 54.13 − 56.2

Tianjin 8.046 0.997 7.911 0.907 7.581 0.847 9.168 1.010 9.272 1.017 11.968 1.324 48.74 32.8

Hebei 1.618 0.595 2.352 0.858 2.544 0.927 2.503 0.911 2.275 0.828 2.015 0.733 24.54 23.19

Liaoning 1.952 0.93 1.566 0.748 1.419 0.682 1.246 0.603 1.301 0.634 1.61 0.79 − 17.52 − 15.05

Shanghai 73.877 2.797 62.38 2.307 61.139 2.262 59.39 2.218 58.06 2.177 51.198 1.932 − 30.7 − 30.93

Jiangsu 12.29 2.353 10.86 2.079 10.246 1.966 9.893 1.904 10.78 2.08 9.772 1.889 − 20.49 − 19.72

Zhejiang 10.153 2.766 10.66 2.898 10.354 2.826 10.43 2.845 9.823 2.67 10.97 2.962 8.05 7.09

Fujian 1.829 0.86 1.933 0.9 1.933 0.897 2.102 0.972 2.142 0.988 2.113 0.97 15.53 12.79

Shandong 3.749 0.867 3.219 0.741 3.157 0.726 3.195 0.734 3.305 0.756 3.261 0.746 − 13.02 − 13.96

Guangdong 3.863 0.932 4.319 1.034 4.458 1.064 4.235 1.004 4.686 1.103 4.801 1.119 24.28 20.06

Hainan 1.04 0.592 1.081 0.606 1.144 0.639 1.258 0.700 1.279 0.711 1.216 0.673 16.92 13.68

Middle region 1.149 0.646 1.159 0. 65 1.285 0.722 1.366 0.767 1.358 0.764 1.423 0.802 23.85 24.15

Shanxi 1.424 0.876 1.245 0.762 1.284 0.786 1.304 0.798 1.223 0.75 1.545 0.947 8.5 8.11

Jilin 0.574 0.552 0.591 0.571 0.682 0.662 0.785 0.765 0.829 0.819 1.04 1.039 81.18 88.22

Heilongjiang 0.385 0.669 0.403 0.704 0.439 0.771 0.465 0.826 0.432 0.775 0.361 0.652 − 6.23 − 2.54

Anhui 1.992 0.659 2.034 0.67 2.705 0.888 2.673 0.873 2.827 0.921 2.828 0.917 41.97 39.15

Jiangxi 1.09 0.572 0.96 0.502 1.006 0.527 1.012 0.53 1.002 0.524 1.199 0.627 10 9.62

Henan 2.472 0.62 2.539 0.638 2.796 0.705 3.154 0.795 3.335 0.841 3.541 0.896 43.24 44.52

Hubei 1.765 0.804 1.79 0.813 1.822 0.83 1.908 0.868 1.734 0.789 1.833 0.836 3.85 3.98

Hunan 1.066 0.483 1.224 0.549 1.327 0.595 1.471 0.658 1.413 0.632 1.263 0.564 18.48 16.77

Western region 0.270 0.722 0.302 0.801 0.297 0.787 0.291 0.771 0.285 0.753 0.277 0.729 2.59 0.97

Inner Mongolia 0.124 0.834 0.132 0.889 0.138 0.929 0.133 0.895 0.123 0.834 0.128 0.867 3.23 3.96

Guangxi 1.136 0.82 1.122 0.800 1.06 0.755 1.000 0.710 0.986 0.698 1.003 0.707 − 11.71 − 13.78

Chongqing 1.732 0.69 1.751 0.689 1.706 0.67 1.774 0.694 1.742 0.678 1.782 0.692 2.89 0.29

Sichuan 0.839 0.715 1.219 1.036 1.124 0.956 1.088 0.923 0.979 0.829 0.887 0.752 5.72 5.17

Guizhou 0.513 0.367 0.566 0.403 0.764 0.546 0.91 0.65 0.969 0.691 1.082 0.77 110.9 109.8

Yunna 0.713 0.855 0.713 0.85 0.58 0.69 0.554 0.659 0.552 0.657 0.506 0.602 − 29.03 − 29.59

Tibet 0.002 0.138 0.004 0.201 0.005 0.272 0.007 0.362 0.008 0.404 0.008 0.403 300 192

Shaanxi 0.776 0.601 0.635 0.491 0.749 0.582 0.526 0.408 0.611 0.475 0.661 0.513 − 14.82 − 14.64

Gansu 0.285 0.668 0.326 0.763 0.354 0.829 0.396 0.928 0.407 0.956 0.341 0.801 19.65 19.91

Qinghai 0.056 1.003 0.069 1.226 0.068 1.198 0.068 1.191 0.063 1.107 0.065 1.131 16.07 12.76

Ningxia 0.342 0.502 0.389 0.561 0.395 0.564 0.433 0.616 0.452 0.641 0.53 0.747 54.97 48.8

Xinjiang 0.101 1.075 0.108 1.122 0.111 1.147 0.114 1.145 0.111 1.109 0.101 0.997 0.000 − 7.26
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graduate medical students to work in the area, which has 
an underdeveloped economy, sparse population, and a 
large geographical area. Second, the Government should 
comprehensively improve their remuneration, optimize 
promotion policies and give their children good eduation, 
which would attract more people to work in the western 
regions. Furthermore, the income of general practition-
ers should be improved [20]. Thirdly, the Government 
should vigorously develop medical education in areas 
with a shortage of talents to cultivate general medical tal-
ents, and actively carry out standardized training of resi-
dent physicians in the "5 + 3" mode and assistant general 

practitioners in the "3 + 2" mode. In the meantime, the 
Government should ensure they are well reimbursed for 
their work during the training and gradually increase the 
subsidy standard [54].

Conclusion
In conclusion, it is crucial to analyze the equity of gen-
eral practitioners’ allocation to ensure equitable access 
to health resources for all. Our study indicated that the 
number of general practitioners in China had increased 
significantly, but the total allocation is still insuffi-
cient. China has a relatively fair allocation of general 

Table 5 The proportion of general practitioners in practice (assistant) physicians in China in 2012–2017 (%)

Area 2012 2013 2014 2015 2016 2017

Total 4.20 5.21 5.21 6.21 6.55 7.45 

Eastern region 5.65 6.70 6.70 7.62 8.09 9.09 

Beijing 10.94 10.97 10.97 9.70 9.40 9.10 

Tianjin 3.57 4.45 4.45 5.98 6.36 9.12 

Hebei 2.44 4.48 4.48 5.56 5.28 5.22 

Liaoning 3.27 3.40 3.40 3.47 3.82 5.42 

Shanghai 9.54 10.28 10.28 11.67 12.18 12.50 

Jiangsu 9.54 10.40 10.40 11.01 12.30 12.70 

Zhejiang 9.43 12.32 12.32 13.68 13.42 17.05 

Fujian 3.89 5.00 5.00 6.57 7.26 8.21 

Shandong 3.38 3.33 3.33 4.18 4.64 5.13 

Guangdong 3.99 5.59 5.59 6.54 7.54 8.80 

Hainan 2.71 3.47 3.47 4.60 4.96 5.46 

Middle region 2.85 3.60 3.60 4.98 5.27 6.34 

Shanxi 2.92 3.35 3.35 4.45 4.55 6.76 

Jilin 2.00 2.71 2.71 4.30 4.86 7.27 

Heilongjiang 2.65 3.59 3.59 5.22 5.28 5.08 

Anhui 3.47 4.38 4.38 6.83 7.65 8.63 

Jiangxi 3.10 3.46 3.46 4.32 4.60 6.30 

Henan 2.82 3.56 3.56 5.21 5.87 7.07 

Hubei 3.44 4.30 4.30 5.13 4.95 6.09 

Hunan 2.22 3.09 3.09 4.06 4.06 4.07 

Western region 3.20 4.42 4.42 5.15 5.30 5.83 

Inner Mongolia 2.82 3.83 3.83 4.80 4.79 5.67 

Guangxi 3.96 4.85 4.85 5.10 5.28 6.20 

Chongqing 3.14 3.97 3.97 4.71 4.83 5.64 

Sichuan 2.86 5.17 5.17 5.73 5.59 5.82 

Guizhou 2.10 2.70 2.70 4.96 5.38 6.64 

Yunna 4.69 5.69 5.69 5.39 5.52 5.59 

Tibet 0.84 1.29 1.29 2.59 3.09 3.25 

Shaanxi 2.63 2.66 2.66 2.67 3.20 3.84 

Gansu 3.23 4.69 4.69 6.68 7.15 6.81 

Qinghai 3.88 5.73 5.73 6.97 7.26 7.93 

Ningxia 2.00 2.74 2.74 3.56 3.83 5.09 

Xinjiang 3.81 5.12 5.12 6.47 6.67 7.12 
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practitioners’ resources based on population size, which 
is continuously improving. However, the equity distri-
bution based on geographical area is low and has not 
changed much in recent years. The distribution of gen-
eral practitioners in different regions is uneven with large 
regional differences. In the western region, there is a 
shortage of general practitioners in terms of population 
size and geographical area, while in the eastern region, 
there is an excessive concentration of resources. It is 
necessary to establish and improve the incentive mecha-
nism and performance appraisal mechanism of general 
practitioners to improve the occupational attractiveness. 

Furthermore, we can introduce the Internet + to reduce 
the pressure and improve the efficiency of general prac-
titioners. The Government should pay more attention 
to the western region for supporting the general practi-
tioners’ allocation, such as increasing financial support, 
developing medical education to achieve balanced devel-
opment in different regions.

Research limitations
Firstly, this study evaluated the equity of the general 
practitioners’ allocation based on the hypothesis of 
resource homogeneity. The study does not distinguish the 

Table 6 General practitioners registration rate in 2012–2017 in China (%)

Area 2012 2013 2014 2015 2016 2017

Total 33.86 32.58 37.17 36.24 37.13 38.08

Eastern region 36.19 36.13 40.45 39.94 40.79 41.75

Beijing 50.46 50.33 51.34 52.53 52.32 54.3

Tianjin 15.89 19.41 28.24 30.83 44.61 46.41

Hebei 23.33 22.96 24.37 23.24 24.46 26.47

Liaoning 40.01 28.78 32.14 28.67 37.71 46.2

Shanghai 62.45 67.28 72.78 68.97 72.31 67.82

Jiangsu 36.63 34.83 38.12 38.32 35.03 46.83

Zhejiang 31.25 33.21 39.81 37.61 35.94 23.99

Fujian 28.72 25.76 28.52 28.7 30.35 35.42

Shandong 18.33 24.8 28.05 28.59 31.39 36.79

Guangdong 34.96 38.39 46.99 49.74 53.01 54.32

Hainan 42.99 42.59 45.74 46.06 47.26 45.37

Middle region 33.99 31.11 34.96 34.8 35.57 35.73

Shanxi 29.58 28.23 31.32 36.37 39.02 27.24

Jilin 33.23 34.58 36.67 32.27 37.2 31.5

Heilongjiang 31.76 24.78 28.28 29.31 30.13 31.49

Anhui 40.68 39.96 41.74 40.15 40.65 44.46

Jiangxi 33.49 33.35 35.89 34.56 33.48 23.97

Henan 33.12 26.42 29.75 31.38 32.01 39.41

Hubei 31.72 27.4 33.89 32.34 31.57 32.62

Hunan 37.57 37.81 41.98 41.12 41.65 40.91

Western region 26.39 24.39 30.84 28.11 28.93 30.82

Inner Mongolia 32.1 32.31 38.51 35.14 35.43 34.07

Guangxi 19.79 23.72 32.58 28.67 24.84 30.96

Chongqing 25.31 22.04 28.89 26.92 27.76 33.99

Sichuan 31.13 21.96 23.2 20.87 22.16 22.96

Guizhou 40.7 36.86 46.56 44.58 43.35 41.96

Yunna 19.99 18.24 22.19 18.07 20.69 27.26

Tibet 52.94 53.73 77.06 70.81 64.36 62.75

Shaanxi 18.2 19.46 36.71 28.17 25.64 23.56

Gansu 26.93 27.68 32.1 32.13 33.85 29.81

Qinghai 27.06 29.68 33.83 27.37 38.47 45.69

Ningxia 25.38 30.36 39.49 34.69 43.73 41.79

Xinjiang 31.38 29.08 35.49 34.12 34.83 35.21
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differences in service quality and serviceability between 
different general practitioners. Secondly, this study 
evaluated the equity of the general practitioners’ alloca-
tion based on the population and geographical area. It 
does not analyze the economic conditions. However, the 
higher the level of economic development in a region, the 
higher the level of education and the living standards of 
the residents in that region. Therefore, the demand for 
human resources for health will increase accordingly.
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