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Distribution and equity trends for general practitioners in China from

2012 to 2015

Yuanyuan Wang!, Weiwei Liu!, Xiaoli Wang?

Abstract

Objective: This study aimed to identify the distribution and equity trends for general practi-
tioners (GPs) in China from 2012 to 2015 and to provide evidence to guide the discipline’s develop-
ment of general practice and for policy-making.

Methods: On the basis of data from the National Health Statistics yearbooks, the distribution
and equity trends for GPs from 2012 to 2015 were analyzed with the Lorenz curve and Gini coef-
ficient as indictors of health equity.

Results: From 2012 to 2015 the number of GPs increased at rates ranging from 9.3% to 32.5%,
while the number of registered GPs increased at rates ranging from 32.6% to 37.2%. In 2015 the
average number of GPs was 1.38 per 10,000 people (among the 31 provinces the highest rate was
3.90 per 10,000 people in Zhejiang and the lowest rate was 0.50 per 10,000 people in Xizang) and
1.98 per 100 km?* (among 31 provinces the highest rate was 89.23 per 100 km? in Shanghai and the
lowest rate was 0.01 per 100 km? in Xizang). From 2012 to 2015 the Gini coefficients weighted
by population were 0.31, 0.29, 0.26, and 0.25 respectively, while the Gini coefficients weighted by
geographical area were 0.74, 0.72, 0.72, and 0.72 respectively.

Conclusion: The number of GPs increased rapidly in China; however, the proportion of regis-
tered GPs was unsatisfactory, and there were inequities among the different provinces. The govern-
ment should launch integrated strategies to encourage GP trainees to become registered GPs and
optimize the distribution and equity of GPs.
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Introduction treatment to an unreasonable extent, resulting

General practitioners (GPs) are well known as in five common shortcomings of health care
the first-contact gatekeepers of health in a pop- delivery: inverse care, impoverishing care,
ulation, with the potential to reduce inequities fragmented and fragmenting care, unsafe
associated with access to essential health ser- care, and misdirected care [2].
vices [1]. However, in the past few decades of The government and experts have become
market-oriented reforms in China (beginning increasingly aware of the importance of GPs
in thel980s), the health industry has become and appropriate technologies for an efficient
excessively commercialized and has pursued and equitable health system. In new health

specialization and high-tech diagnosis and reforms, the development of general practice
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has become a priority. In 2011 the State Council promul-
gated The Guidance of Establishing a System of General
Practitioners and set the goal of “two or three GPs per 10,000
people in both urban and rural areas until 2020 [3]. Since
2013, statistical data on GPs have been routinely reported
in the National Health Statistics yearbooks [4-7]. In 2016
the State Council launched the strategic aim of “striving to
develop primary health care” in The Outline of Health China
2030 [8].

In recent years the government has encouraged GP resi-
dency standardized training programs and specialist — GP
transferring training programs to enhance the workforce of
GPs [9-11]. GPs and their teams (including nurses, public
health professionals, and other community health workers)
mostly work in urban community health services and in rural
township health centers, both of which are a vital part of pri-
mary health systems in China. GPs and their teams are often
involved in the following six care activities: providing pri-
mary medical care (chronic diseases, common diseases, and
illnesses);overseeing disease prevention and immunization
efforts; providing health care for specific populations (e.g.,
children, pregnant women, elderly people, and people with
mental illness); providing rehabilitation services; assisting
with health education and family planning; and providing
longitudinal continuity for person-centered care and open
access to the management of individual and community
problems.

Because GPs and their contributions to primary health care
as well as the entire health system have been increasingly rec-
ognized in China, this study aimed to analyze the trends in the
distribution and equity of GPs in China by using data on GPs
from 2012 to 2015 from the National Health Statistics year-
books to provide evidence to guide the discipline’s develop-

ment of general practice and for policy-making.

Methods

Statistical data on GPs and populations from 2012 to 2015 were
retrieved from the National Health Statistics yearbooks (2013—
2016) [4-T7], and statistics data on the geographical areas were
retrieved from the website of the State Council [12]. Data from

22 provinces, 5 autonomous regions and 4 municipalities (all
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areas are simply called as “provinces” in this article, for con-
venience, that is 31 provinces) in mainland China were col-
lected but did not include data from Taiwan or the two special

administrative regions of Hong Kong and Macao.

GPs were classified as (1) registered GPs who had been trained
and then registered as a GP or assistant physician or (2) trained
GPs who had been trained and qualified to be a GP but were

not registered as a GP or assistant physician.

The Lorenz curve and Gini coefficient were initially devel-
oped by economists to describe the distribution and equity
of income or wealth among different social groups. In recent
years the two indicators have been introduced to evaluate the
distribution and equity of health care resources and the fair-
ness of health systems [13-15].

In this study, in the drawing of a Lorenz curve, the x-axis
represented the cumulative proportion of the population (or
geographical area) ranked from those with the minimum allo-
cation of GPs to the maximum among the 31 provinces, while
the y-axis represented the cumulative proportion of GPs. The
diagonal line is called the line of perfect equity, and represents
the absolute uniform distribution and equity of health care
resources (the number of GPs); that is, the farther a data point
is from the diagonal line, the greater the inequity on the basis
of the Lorenz curve data [14].

The Gini coefficient (also called the Gini ratio or Gini
index) is the ratio of the area between the line of perfect equity
and the Lorenz curve versus the total area under the line of
perfect equity, and theoretically ranges from O (perfect equity)
to 1 (perfect inequity). When the Gini coefficient is used to
evaluate the distribution of health resources, the following val-
ues have the following specific meanings: a value less than 0.3
indicates that the distribution is in a particularly equitable con-
dition; a value between 0.3 and 0.4 represents a normal condi-
tion; a value between 0.4 and 0.6 raises concern; and a value
greater than 0.6 represents a dangerous condition [16-18].

There have been several approaches and formulas to esti-
mate the Gini coefficient by use of different mathematical

equivalence processes [17]. In this study a simplified Gini
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coefficient formula from a previous study on GPs’ distribu-
tion and equity in 2012 in China [19] was adopted to keep the
values consistent and comparable.

The following simplified formula was used in this study:
G= 1+2i:1(yi .pi)_z.zi:l(yi P,

where G represents the Gini coefficient, Y, represents the pro-
portion of the population (or geographical area) in each prov-
ince, P, represents the proportion of GPs in each province, and
Pi' represents the cumulative number of GPs ranked by the
allocation of GPs (the number of GPs allocated per 10,000
population or per 100 km?) from the minimum to the maxi-

mum among the 31 provinces.

Indicators

Health resources were measured on the basis of the number
of GPs per 10,000 population and the number of GPs per 100
km?, which reflect the distribution of GPs weighted by the
population and by the geographical area respectively. The cor-
responding Lorenz curves and Gini coefficients were used to

evaluate the equity of health resources.

Data processing
Microsoft Excel 2007 was used to conduct parallel entry and

management of data, calculate indicators and draw figures.

Results

Allocation of GPs nationwide

In 2012, 2013, 2014, and 2015 the number of GPs was 109,794,
145,511, 172,597, and 188,649 respectively, displaying rates of
increase of 32.5%, 18.6%, and 9.3% annually. Thus the num-
ber of GPs per 10,000 people was 0.81, 1.07, 1.27, and 1.38
(with an average annual increase of 0.19) and the number of
GPs per 100 km? was 1.15, 1.53, 1.82, and 1.98 (with an aver-
age annual increase of 0.28) in 2012, 2013, 2014 and 2015
respectively.

The following two categories of GPs were considered:
(1) registered GPs who had been registered as a GP and (2)
trained GPs who had not been registered but were trained and
qualified to be a GP. The proportions of the two categories
were 33.9% versus 66.1% in 2012, 32.6% versus 67.4% in
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2013, 37.2% versus 62.8% in 2014, and 36.2% versus 63.8%
in 2015 (Fig. 1).

In 2012, 2013, 2014, and 2015 the following percentages
of GPs were distributed in specific locations (Fig. 2): 19.2%,
17.7%, 17.6% and 16.6% respectively in hospitals; 43.6%,
41.4%, 39.9%, and 38.8% respectively in community health
services; 35.1%, 39.1%, 40.7%, and 42.9% respectively in
township health centers; and 2.1%, 1.9%, 1.7%, and 1.6%
respectively in other health institutions (e.g., village clinics,

independent outpatient clinics, and nursing homes).

200,000
150,000

100,000

Number of GPs

50,000

2012 2013 2014 2015
Years

m Registered GPs  mTrained GPs

Fig. 1. Number of GPs from the two categories in China from 2012
to 2015.
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Fig. 2. Number of GPs in different institutions in China from 2012
to 2015.
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Hainan (0.96), Chongqing (0.95), Hunan (0.90), Yunnan g

(0.90), Guizhou (0.89), Ningxia (0.85), Liaoning (0.83), :j:

In 2015, only the following four provinces “reached the Jiangxi (0.73), Shaanxi (0.56), and Xizang (0.50). Ranked z
goal of 2-3 GPs allocated per 10,000 people”: Zhejiang by the average annual increase, the top three provinces were -g_
(3.90), Beijing (3.81), Shanghai (3.04), and Jiangsu (2.61). Zhejiang (0.55), Shanghai (0.27), and Qinghai (0.27), while §
The number of GPs per 10,000 people was lower than 1 the bottom three provinces were Liaoning (0.03), Shaanxi :!;-
in 11 provinces (35.5% of 31 provinces): Guangxi (0.97), (0.02), and Beijing (=0.04). z
.

Table 1. GP allocation and allocation trends in the 31 provinces from 2012 to 2015 E
5

Province Number of GPs per 10,000 people Number of GPs per 100 km? (Z)
2012 2013 2014 2015 Average 2012 2013 2014 2015 Average g

annual change annual change ':‘.

o

Beijing 3.93 4.00 3.82 3.81 -0.04 49.58 51.54 50.09 50.39 0.27 E
Tianjin 0.77 0.97 1.07 1.39 0.21 9.19 11.97 13.61 17.99 2.93 g
Hebei 0.48 0.92 1.17 1.25 0.26 1.85 3.57 4.58 4.93 1.03 ':
Shanxi 0.71 0.81 0.99 1.10 0.13 1.63 1.89 2.31 2.56 0.31 %
Inner Mongolia 0.67 0.95 1.17 1.23 0.19 0.15 0.21 0.26 0.27 0.04 S
Liaoning 0.75 0.80 0.86 0.83 0.03 2.23 2.37 2.55 2.45 0.07 ':1
Jilin 0.45 0.61 0.84 1.05 0.20 0.64 0.88 1.20 1.51 0.29 8
Heilongjiang 0.54 0.75 0.97 1.13 0.20 0.46 0.64 0.82 0.95 0.16 3
Shanghai 2.24 2.47 2.85 3.04 0.27 64.61 72.30 84.05 89.23 8.21 g:_
Jiangsu 1.90 2.22 2.48 2.61 0.24 14.12 16.54 18.50 19.52 1.80 e
Zhejiang 2.24 3.10 3.57 3.90 0.55 11.62 16.17 18.63 20.52 2.97 g’
Anhui 0.53 0.72 1.12 1.20 0.22 2.28 3.08 4.86 5.25 0.99 3
Fujian 0.69 0.96 1.13 1.33 0.21 2.09 2.93 3.48 4.13 0.68 %
Jiangxi 0.46 0.54 0.66 0.73 0.09 1.25 1.46 1.81 1.99 0.25 §
Shandong 0.70 0.79 0.92 1.01 0.10 4.31 491 5.71 6.31 0.67 S
Henan 0.50 0.68 0.89 1.09 0.20 2.85 3.88 5.07 6.25 1.13 g
Hubei 0.65 0.87 1.05 1.19 0.18 2.02 2.71 3.28 3.75 0.58 8
Hunan 0.39 0.59 0.75 0.90 0.17 1.22 1.85 2.39 2.89 0.56 3
Guangdong 0.75 1.11 1.34 1.38 0.21 4.42 6.54 8.01 8.32 1.30 S
Guangxi 0.66 0.86 0.95 0.97 0.10 1.30 1.70 1.91 1.97 0.22 .(:‘3’
Hainan 0.47 0.65 0.81 0.96 0.16 1.19 1.64 2.06 2.47 0.43 %
Chongging 0.55 0.74 0.84 0.95 0.13 1.98 2.66 3.07 3.49 0.50 B
Sichuan 0.58 1.11 1.21 1.27 0.23 0.96 1.86 2.03 2.15 0.40 §
Guizhou 0.30 0.43 0.69 0.89 0.20 0.59 0.86 1.37 1.79 0.40 )
Yunnan 0.69 0.91 0.87 0.90 0.07 0.84 1.11 1.07 1.12 0.09 c
Xizang 0.11 0.21 0.34 0.50 0.13 0.00 0.01 0.01 0.01 0.00 fz
Shaanxi 0.49 0.53 0.73 0.56 0.02 0.89 0.96 1.35 1.03 0.05 Y
Gansu 0.54 0.82 1.05 1.27 0.24 0.34 0.52 0.67 0.82 0.16 %
Qinghai 0.81 1.31 1.51 1.63 0.27 0.06 0.11 0.12 0.13 0.02 §
Ningxia 0.40 0.60 0.71 0.85 0.15 0.50 0.75 0.91 1.09 0.20 g
Xinjiang 0.86 1.20 1.45 1.57 0.24 0.12 0.16 0.20 0.22 0.03 8
Total 0.81 1.07 1.27 1.38 0.19 1.15 1.53 1.82 1.98 0.28 g
«Q

=0
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On the basis of the number of GPs per 100 km? in 2015, the
top three provinces were Shanghai (89.23), Beijing (50.39),
and Zhejiang (20.52), while the bottom three provinces were
Xinjiang (0.22), Qinghai (0.13), and Xizang (0.01). When
ranked by the average annual increase (based on the number
of GPs per 100 km? in 2015), the top three provinces were
Shanghai (8.21), Zhejiang (2.97), and Tianjin (2.93), while the
bottom three provinces were Xinjiang (0.03), Qinghai (0.02),
and Xizang (0.00).

Detailed data for each province from 2012 to 2015 are

given in Table 1.

GP equity and trends distribution
Figure 3 shows that the Lorenz curves weighted by geographi-

cal area were farther from the line of perfect equity than those

weighted by population in each year, which indicates that the
allocation of GPs by geographical area was more inequita-
ble than that by population. The Gini coefficients weighted
by population from 2012 to 2015 were 0.31, 0.29, 0.26, and
0.25 respectively, and displayed a slightly continuous declin-
ing trend. In contrast, the Gini coefficients weighted by geo-
graphical area were 0.74 in 2012 and consistently 0.72 from
2013 to 2015 (Fig. 4).

Discussion
The number of GPs increased rapidly, although only a low pro-
portion were registered GPs.

The number of GPs has been increasing quickly, especially
in township health centers in rural areas. It is estimated that

the average number of GPs will reach 2.33 per 10,000 people

0.6 0.8 1
2013

0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
0 0
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4
2012
1 1
0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
0 0
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4
2014

0.6 0.8 1

2015

—&— Line of perfect equity == Weighted by population =#~ Weighted by geographical area

Fig. 3. Lorenz curves for GPs from 2012 to 2015. The x-axis represents the cumulative proportion of the population or geographical area, and

the y-axis represents the cumulative proportion of GPs. Blue line, perfect equity; red line and symbols, weighted by population; green line and

symbols, weighted by geographical area.
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Fig. 4. Gini coefficients for GPs from 2012 to 2015.

and 3.38 per 100 km? in 2020, which means that the goal of
“2-3 GPs allocated per 10,000 people by 2020” is achievable.

However, the average number of GPs per 10,000 people
in China is still far lower than in developed countries (e.g.,
6.44 in Ireland, 6.62 in Germany, 5.94 in England, and 3.46
in America; see Fig. 5). Furthermore, in China, only approxi-
mately 35% of GPs are registered as GP specialists, while the
other 65% of GPs are trained and qualified but not registered.
Studies in different countries have shown many reasons why
GPs leave practice, including policies, salaries, workload,
little sense of professional autonomy and values, diminished
job satisfaction, negative media portrayal, and low social pres-
tige [24-27], most of which are common in China or even

worse in China than in other countries. Moreover, there is

8 -
S 61
kS
§_ ® China
o
S 4 @ Ireland
=2 o German
o
o 2 ® England
¢ ® @
9] ©® America
o
& "R

0 T T T )

2010 2011 2012 2013 2014 2015 2016
Years

Fig. 5. Number of GPs per 10,000 people in different countries. Data
for GPs in England, Germany, and Ireland are from studies published
in journals [20-22], while data for GPs in the United States are from

the website of the Association of American Medical Colleges [23].
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an overall shortage in the health workforce in China, as most
health workers are allocated to hospitals rather than primary
care institutions (including urban community health services,
rural township health centers, village clinics, and independent
outpatient clinics) [28]. In this study, 16—19% of GPs worked
in hospitals but did not work in primary care institutions.

Allocation of GPs differed significantly among provinces,
and the inequitable distribution of GPs was more affected by
geographical area than by population.

Until 2015, the number of GPs per 10,000 people was more
than 2 in four provinces (Zhejiang, Beijing, Shanghai, and
Jiangsu) but less than 1 in 11 provinces (Xizang had the low-
est number, and the absolute values and rates of increase were
both unsatisfactory in Liaoning and Shaanxi). With regard to
the number of GPs per 100 km?, the greatest number was in
Shanghai (89.23), the lowest number was in Xizang (0.01), and
the absolute values and rates of increase were unsatisfactory in
Xinjiang, Qinghai, and Xizang. This indicated that the allocation
of GPs was insufficient in developing and remote provinces; this
is similar to the situation for health care resources (institutions,
beds, and medical personnel) in these provinces [17]. According
to the Lorenz curves and Gini coefficients from 2012 to 2015,
the distribution of GPs in the population was in a particularly
equitable condition, while the distribution in geographical areas
was in the dangerous condition throughout the period. This is
because a lower density of health professionals correlates with
worse health efficiency and service quality [29-31].

Of special note, there are many GP training bases in
Beijing, from which GP trainees have previously been recruited
to other provinces. However, with the increased development
of GP training systems and training bases in many provinces
over time, the number of trained GPs in Beijing has decreased.
Therefore, it cannot be concluded simply that the allocation of

GPs has been decreasing in this area.

Policy implications

This study has several policy implications. First, more GPs
should be allocated to primary care institutions rather than hospi-
tals. Second, the government should implement a series of strat-
egies to address the shortage and inequality of GPs, especially in
developing and remote provinces. Third, GPs should be encour-

aged to have a better profession-related self-assertiveness.
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Limitations

In this study, we analyzed only the distribution and equity of
GPs in terms of the quantity or number, and did not take into
account the quality or their education levels. In general, the
health workforce in underdeveloped areas usually displays less
quality and is less well educated [29], which accentuates the
misdistribution of GPs in different areas. Furthermore, the dis-
tribution of GPs weighted by income or GDP per capita was
also not analyzed in this study. These limitations should be

addressed in future studies.

Conclusion

Despite the rapid increase in the number of GPs in China,
increasing proportions of trained GPs have not been regis-
tered. Moreover, there is a severe misdistribution of GPs by
geographical area. Thus effective incentives should be offered
to encourage trained GPs to work in GP practices, especially

in developing and remote provinces.

Conflicts of interest

The authors declare no conflicts of interest.

Funding
This research received no specific grant from any funding

agency in the public, commercial, or not-for-profit sectors.

References

1. World Heath Organization. Global strategy on human resources for
health: workforce 2030. Geneva: World Heath Organization; 2015.

2. World Health Organization. The world health report 2008 — pri-
mary health care (now more than ever). Geneva: World Heath
Organization; 2008.

3. State Council of China. The guidance of establishing a system of
general practitioners. [accessed 2017 Mar 16]. Available from:
www.gov.cn/zwgk/2011-07/07/content_1901099.htm.

4. National Health and Family Planning Commission. National
health statistics yearbook 2013. Beijing: Peking Union Medical
College Press; 2014.

5. National Health and Family Planning Commission. National
health statistics yearbook 2014. Beijing: Peking Union Medical
College Press; 2015.

6. National Health and Family Planning Commission. National
health statistics yearbook 2015. Beijing: Peking Union Medical
College Press; 2016.

161

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

National Health and Family Planning Commission. National
health statistics yearbook 2016. Beijing: Peking Union Medical
College Press; 2017.

State Council of China. The outline of health china 2030.
[accessed 2017 Mar 16]. Available from: www.gov.cn/
zhengce/2016-10/25/content_5124174.htm.

Li L, Du X, Ma Y, Liu R, Huang C, Guo S, et al. Connotation
construct of ‘342’ training mode of assistant general practitioner.
Chin Gen Pract 2017;20(4):472-6.

Xu G, Niu L, Wang J. Perspectives on China’s development in
general practice (family medicine) residency programs and cur-
riculum. Chin Gen Pract 2014;17(19):2171-8.

Zhang X, Liu Q, Zhang S, Jiang S, Tang Z, Su L. Thinking of
establishing demand oriented job-transfer training curricula for
general practitioners. Chin Gen Pract 2011;14(31):3599-601.
State Council of China. Administrative regional division of the
People’s Republic of China. [accessed 2017 Mar 16]. Available
from: www.gov.cn/guoqing/2005-09/13/content_5043917.htm.
Asl IM, Abolhallaje M, Raadabadi M, Nazari H, Nazari A, Salimi
M, et al. Distribution of hospital beds in Tehran Province based
on Gini coefficient and Lorenz curve from 2010 to 2012. Elec-
tron Physician 2015;7(8):1653-7.

Mauguen A, Begg CB. Using the Lorenz curve to characterize
risk predictiveness and etiologic heterogeneity. Epidemiology
2016;27(4):531-7.

Llorca J, Delgado-Rodriguez M. Visualising exposure-disease
association: the Lorenz curve and the Gini index. Med Sci Monit
2002;8(10):T193-7.

Zhao B, Yang L, Zheng N, Li H, Li W, An L. The equity analy-
sis of urban community health resource allocation based on Gini
coefficient and Theil index. Chin Gen Pract 2014;28:3301-3.

Jin J, Wang J, Ma X, Wang, Y, Li R. Equality of medical health
resource allocation in China based on the Gini coefficient
method. Iran J Public Health 2015;44(4):445-57.

Folland S, Goodman AC, Stano M. The economics of health and
health care: international edition. Hong Kong: Pearson Education
Asia; 2013.

Hu W, Yang J, Xu R, Ni R, Meng X, Yu E. Equity analysis of the
allocation of general practitioners in mainland China. Chin Gen
Pract 2015;22:2628-31.

Asaria M, Cookson R, Fleetcroft R, Ali S. Unequal socioeconomic
distribution of the primary care workforce: whole-population
small area longitudinal study. BMJ Open 2016;6(1):e8783.

Bauer J, Brueggmann D, Ohlendorf D, Groneberg DA. General

practitioners in German metropolitan areas — distribution patterns

Family Medicine and Community Health 2017;5(2):155-162

“ybuAdoo Aq parosiold 1sanb Aq 202 ‘8 udy uo jwod fwg-yowy//:dny woil papeojumod "2 T0Z AINC T U0 GTTO ZTO0Z HOW4H/ZTZST 0T Se paysignd 1sii :yleaH woDd pa we-


http://www.gov.cn/zwgk/2011-07/07/content_1901099.htm
http://www.gov.cn/zhengce/2016-10/25/content_5124174.htm
http://www.gov.cn/zhengce/2016-10/25/content_5124174.htm
http://www.gov.cn/guoqing/2005-09/13/content_5043917.htm
http://fmch.bmj.com/

22.

23.

24.

25.

26.

Distribution and equity trends for general practitioners in China

and their relationship with area level measures of the socioeco-
nomic status. BMC Health Serv Res 2016;16(1):672.

Teljeur C, Tyrrell E, Kelly A, O’Dowd T, Thomas, S. Getting a
handle on the general practice workforce in Ireland. Ir J Med Sci
2014;183(2):207-13.

Association of American Medical Colleges. Number of peo-
ple per active physician by specialty. 2015. [accessed 2017
Mar 16].
reports/458490/1-2-chart.html.

Doran N, Fox F, Rodham K, Taylor G, Harris M. Lost to the

Available from: www.aamc.org/data/workforce/

NHS: a mixed methods study of why GPs leave practice early in
England. Br J Gen Pract 2016;66(643):e128-35.

Cerny T, Rosemann T, Tandjung R, Chmiel C. Reasons for
general practitioner shortage — a comparison between France and
Switzerland. Praxis (Bern 1994) 2016;105(11):619-36.

Puertas EB, Arosquipa C, Gutierrez D. Factors that influence

a career choice in primary care among medical students from

Family Medicine and Community Health 2017;5(2):155-162

217.

28.

29.

30.

31.

O

high-, middle-, and low-income countries: a systematic review.
Rev Panam Salud Publica 2013;34(5):351-8.

Sumanen M, Aine T, Halila H, Heikkild T, Hyppolda H, Kujala S,
et al. Where have all the GPs gone — where will they go? Study
of Finnish GPs. BMC Fam Pract 2012;13:121.

Zhang T, Xu Y, Ren J, Sun L, Liu C. Inequality in the distribution
of health resources and health services in China: hospitals versus
primary care institutions. Int J Equity Health 2017;16(1):42.
Anand S, Fan VY, Zhang J, Zhang L, Ke Y, Dong Z, et al. China’s
human resources for health: quantity, quality, and distribution.
Lancet 2008;372(9651):1774-81.

van Rensburg HC. South Africa’s protracted struggle for equal
distribution and equitable access — still not there. Hum Resour
Health 2014;12:26.

Hara K, Otsubo T, Kunisawa S, Imanaka Y. Examining suffi-
ciency and equity in the geographic distribution of physicians in
Japan: a longitudinal study. BMJ Open 2017;7(3):e13922.

162

0
T
Z
>
-
o)
o
C
G

“1ybuAdoa Aq pa1oaioid 1sanb Aq 20z ‘8 udy uo jwod g yowy//:dny woll papeojumoqd "2T0Z AINC T U0 GTTO ZT0Z HOWH/ZTZST 0T Se paysiignd 1sii :yyesaH wo) pa


http://www.aamc.org/data/workforce/reports/458490/1-2-chart.html
http://www.aamc.org/data/workforce/reports/458490/1-2-chart.html
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chmiel C%5BAuthor%5D&cauthor=true&cauthor_uid=27223415
http://fmch.bmj.com/



