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Introduction 
 
Since the reform and opening up in 1978, the 
level of China’s economic and social develop-
ment has achieved great progress. Per capita 
gross domestic product (GDP) increased from 
223.84 US dollars in 1978 to 8126.70 US dollars 
in 2016, and the per capita disposable income of 

urban residents increased from 199.42 US dollars 
to 5060.90 US dollars (1). Thus, the population’s 
living standards have been significantly elevated. 
However, compared with the achievement at the 
economic level, improvement at the residents’ 
health level is insignificant. Fig. 1 shows the trend 
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of human mortality in China from 1978 to 2016 
(1-2). This trend indicates that improvement in 
the health level of the residents cannot rely only 
on economic growth and enhanced medical and 
health conditions.  
This study shifted the focus to various social and 
environmental factors and public services that 

affect residents’ health to explore the decisive 
factors of the health level of residents. By doing 
so, we aimed to reasonably explain the trend of 
human mortality in China and provide reference 
for medical care and environmental and social 
policies to promote improvement in residents’ 
health.

 

 

Fig. 1: Human mortality in China since reform and opening up 
 

In recent years, the factors that affect the resi-
dents’ health in China have grown in number and 
complexity. In addition to previous economic 
factors and medical and health conditions, several 
new influential factors have exerted an important 
impact on the residents’ health. The worsening 
environmental pollution gravely endangered the 
health of residents, and incidence of environmen-
tally related diseases significantly increased (3). In 
addition, the acceleration of China’s urbanization 
has increased the health risks of landless farmers 
and damaged the health of rural residents (4). 
The health problems brought about by the aging 
of the population have also become a concern 
for the government and scholars. 
Thus, determining the main factors that affect 
health and the degrees of influence of these fac-
tors is key to improving the residents’ health. 
Importantly, regional differences in the health of 
Chinese residents are expanding due to the im-
balance between economic and social develop-
ment in various regions in China (5). Appropriate 
understanding of these differences in residents’ 

health is of great significance for the elimination 
of health inequalities among regions and im-
provement of China’s medical and health system. 
We examined the influence of economic, envi-
ronmental, and social factors on residents’ health 
among regions using the panel regression model 
and analyzed the mediating role of public services 
on the basis of statistical data from 31 provinces in 
the eastern, central, and western regions of China. 
 

Literature review  
Scholars closely followed the studies on these 
factors for a long time. Etchie et al. (6) evaluated 
PM2.5 concentration in nine regions in India in 
2013 and confirmed that air pollution caused 
major losses to the residents’ health, and its 
influence on health would exist extensively. Lima 
et al. (7) conducted a study using the random 
effect regression model with the health data of 
18,484 elderly persons in Brazil in 2008 and 
found that their health was influenced by not 
only personal income but also differences in 
regional incomes. 
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Chen et al. (8) studied the relationship between 
air pollution and respiratory system diseases of 
residents in four cities in northern China, and the 
results showed that an increase in PM10 by 10 
μg/m3 increased mortality from respiratory 
system diseases by 24%. Wu et al. (9) found that 
the monthly income and daily working time had a 
significant effect on the health of urban residents. 
Cheng et al. (10) empirically analyzed the 
relationship between urbanization and residents’ 
health in China in 2005 and 2011 and found that 
increased urbanization rate could prolong life 
expectancy and reduce infant mortality. On the 
contrary, Some researches suggested that the 
higher the level of urbanization, the lower the 
health level of the residents, because the negative 
effects of urbanization on health exceeded the 
positive effects, such as increase in income, 
improvement of nutrition, and enhancement of 
medical facilities (11). Wang et al. (12) introduced 
the proportion of female residents into the model 
as a social variable on the basis of the Grossman 
health production function; results showed that 
an increase in female proportion led to a decrease 
in human mortality.  
Cao et al. (13) studied the influence of public 
health expenditure on the health of the human 
capital in China in 2003 and 2013; results indicated 
that public health expenditure as a percentage of 
GDP reached over 0.81%, which applied a 
positive effect on the health of the human capital. 
Sun et al. (14) studied the relationship between 
health input and residents’ health in China and 
found that an increase by 1% in health input at the 
grassroots level promoted a decrease in the health 
of the residents by 0.142%. Regidor et al. (15) 
studied the relationship between education and 
human mortality from ages 25 to 74 years in 
Madrid, Barcelona, and Basque, Spain and 
concluded that educational inequality had a critical 
impact on mortality. Lastly, Gao (16) studied the 
matching problem between pension insurance 
mechanism and public health policy and found 
that pension insurance mechanism and life 
expectancy had a two-way adjustment effect. The 
above mentioned studies showed that several 
factors affect the health level of residents. 

For the research on the regional, urban, and rural 
differences in the health level of residents, Hong et 
al. (17) found that social and economic inequality 
intensified health inequity among regions in South 
Korea; increased equitable income distribution and 
enhanced average income were required to reduce 
health inequality. Du et al. (18) analyzed the health 
conditions of the elderly in time and space with 
data from the Chinese Longitudinal Healthy 
Longevity Survey and found that the health 
inequality among the rural elderly was worse than 
that among the urban elderly. Zhai et al. (19) 
studied the difference in health security of 1,198 
urban and rural residents in five cities in China and 
revealed a highly significant difference with that in 
the medical service as the main factor that affected 
the degree of health security between urban and 
rural residents.  
We aimed to determine the influencing factors of 
Chinese residents’ health and explore the 
comprehensive influence of these factors on the 
residents’ health in different regions of China. This 
study mainly differs from previous research in the 
following points: 1. studying the comprehensive 
effects of economic, environmental, social, and 
public service factors on residents’ health and 2. 
studying the differences in the degree of influence 
of these factors on residents’ health in the eastern, 
central, and western regions in China. 
 

Methods 
 

Variable selection and data source 
The demand for health funds is dependent on the 
benefits and costs of health (20). The main 
factors that affect the demand for health funds 
cover age, education, and income. Therefore, 
improving health is closely related to many 
factors rather than a single one. Behrman et al. 
(21) posited that all countries should select 
various input factors that affect health on the 
basis of their conditions rather than blindly 
learning from or copying the theoretical models 
of developed countries. On the basis of this 
notion, the variables selected for this study are 
derived according to the actual situation in China 
and are presented as follows: 
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Health Level of Residents 
According to the definition given and empirical 
study conducted by the WHO, health is largely 
measured by life expectancy and human mortality 
in related research (12). Human mortality can 
holistically measure and reflect the health status 
of a country or region. Considering the 
availability of data, a variable for human 
mortality, namely, ln jtswl is used to measure the 

health level of the residents in this study. 
 
Environmental factors 
Compared with other environmental pollution 
elements, the spillover effects of the air 
environment are stronger. The residents are more 
frequently exposed to the atmosphere than to 
other environmental factors (water and soil). This 
scenario can well reflect the dose–response 
relationship between pollutants and health at the 
macro scale.

2SO is the main source of fine 

particulate matter (PM2.5). Hence, several scholars 
prefer its use as an environmental index (22). 
Therefore, the variable for

2SO emissions, that is, 

ln jts , is selected to measure environmental factors. 
 

Economic factors 
Economic growth can increase the supply quanti-
ty of health facilities, provide good social security 
for residents, and thus effectively improve life 
expectancy and health conditions. The measure-
ment index for economic growth is relatively ma-
ture. It is often expressed as per capita GDP, and 
has an inverted U-shaped relationship with health 
(23). For the sake of stability, this study intro-
duced per capita GDP ( ln jtagdp ) and the square 

of the per capita GDP ( 2ln jtagdp ) to investigate 

the influence of economic factors on the health 
level of residents. 
 

Social factors 
The social environment of the residents also has 
an important impact on residents’ health. This 
study adopted the variables of urbanization rate (
ln jturban ), ratio of the female population (

ln jtfema ), and population of the elderly ( ln jtold ) 

to represent social factors. Urbanization can pro-

vide residents enhanced health care and living 
conditions. Simultaneously, the rapid pace of life 
caused by urbanization can lead to a decline in 
health. In addition, women’s health level is con-
sidered different from that of men from the per-
spective of genetics due to the differences in 
physiological structure. Therefore, the proportion 
of women in the population can also affect the 
health level of the residents. According to a 
WHO forecast, the group of population aged 60 
years and above will account for approximately 
35% of the total population by 2050, which will 
have a massive impact on residents’ health. 
 
Pubic services 
Medical and health, educational, social security, 
and other public services that a country or region 
can provide also affect the health of residents. 
This study selected the number of beds in health 
institutions per 10,000 persons ( ln jtabed ), average 

years of schooling ( ln jtedu ), and number of en-

dowment insurance contributors ( ln jtei ) to meas-

ure the influence of China’s public services and 
education and social security on residents’ health. 
For the above mentioned variables, ln(*)  repre-

sents taking the natural logarithm to eliminate the 
influence of homoskedasticity. The study selects 
data from 31 provinces and cities in China (ex-
cept Hong Kong, Macao, and Taiwan) from the 
period of 2000 to 2016 as sample. The data are 
mainly derived from such sources as the China 
Statistical Yearbook, China Environmental Statistics 
Yearbook, China Health Statistics Yearbook, and oth-
er statistical yearbooks of various provinces and 
cities in China. The eastern, central, and western 
regions in China are divided as follows. The east-
ern region covers Beijing, Tianjin, Hebei, Liao-
ning, Shanghai, Jiangsu, Zhejiang, Fujian, Shan-
dong, Guangdong, and Hainan. The central re-
gion is made up of Shanxi, Inner Mongolia, Jilin, 
Heilongjiang, Anhui, Jiangxi, Henan, Hubei, and 
Hunan. Lastly, the western region comprises 
Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, 
Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and 
Xinjiang. 
Research methods 
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According to the actual situation of China, the 
environmental factors and social factors are in-
troduced to the macro health production func-
tion established by Zhao’ research (24). This 
study aimed to observe the influence of the envi-
ronmental problem and urbanization in China 
with a large concern on the residents’ health. Fig. 
1 reflects that human mortality in China shows a 

time trend. Thus, this study introduced the time 
variable t  to reflect the changing trend of the 
selected samples according to region and time. 
To reduce the influence of multiple collinearity, 
panel regression model 1 is established as fol-
lows: 
Model 1:  

 

0 2 3 4 5 6 7ln 2jt jt jt jt jt jt jt jtswl b lnagdp b ln agdp b lns b lnurban b lnfema b old b t w           
 

where ln jtswl represents human mortality and is 

used to represent the health level of residents in 

the study. ln jtagdp  and
2ln jtagdp  refer to per capi-

ta GDP and its square, respectively, and repre-

sent the economic factors. ln jts refers to 2SO emis-

sions and represents environmental factors. 
ln jturban , ln jtfema , and ln jtold  refer to the urban-

ization rate, ratio of the female population, and 

population of the elderly. 0b  is a constant term, 

and 1b and 2b  to 6b  refer to the elastic coefficients 

corresponding to different variables. jtw is a ran-

dom disturbance term. To reflect the moderating 
effect of public services on the impacts of eco-
nomic, environmental, and social factors on the 
health level of residents, the study constructs 
panel regression model 2 as follows: 
Model 2:  

where ln jtabed , ln jtedu , and ln jtei  refer to the 

number of  beds in health institutions per 10,000 
persons, average years of  schooling, and number 
of  endowment insurance contributors, respec-
tively. These variables represent public services.  

 

0 2 3 4 5 6 7

8 9 10

ln 2jt jt jt jt jt jt jt

jt jt jt jt

swl b lnagdp b ln agdp b lns b lnurban b lnfema b old b t

b lnabed b lnedu b lnei w

      

   
 

 

Results  
 

Unit root test 
To ensure the robustness of the regression re-
sults, a unit root test must be performed before 
the regression analysis of panel data. This study 
selected two methods of the unit root test. These 
methods were 1) LLC statistics with the cross-
section sequence containing the unit root and 2) 
PP statistics with the cross-section sequence 
without the unit root. Table 1 presents the test 
results of the variables using the two unit root 
test methods under three assumptions: with only 
the intercepting term, with the intercepting and 
trend terms, and without the intercepting and 
trend terms. Results show that the two test 
methods pass the LLC and PP tests under all as-
sumptions. Therefore, the panel data are consid-
ered stationary. 
 

Co-integration test and model discrimination 
The above mentioned variable sequences are in-
tegrated of order 2, which conforms to the pre-
condition of the co-integration test. We adopted 
the Kao test method for the co-integration test 
because many explanatory variables were acting 
on the model. The Kao test includes the DF and 
ADF tests. In this study, the ADF statistics were 
selected. The original hypothesis of the test is 
that a co-integration relationship does not exist 
among the variables. According to the results of 
the co-integration test, the ADF statistics of the 
country and the eastern, middle, and western re-
gions are −6.670, −4.386, −4.412, and −4.933, 
respectively, which pass the significance test of 
1%. Hence, the original hypothesis is rejected, 
and a co-integration relationship exists between 
the explanatory and explained variables in each 
region. 
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Table 1: Panel Unit Root Test 
 

Variable With Intercepting Term  With Intercepting and Trend 
Terms 

 Without Intercepting and Trend 
Terms LLC PP  LLC PP  LLC PP 

Same Root 
Hypothesis 

Different Root 
Hypothesis 

 Same Root 
Hypothesis 

Different Root 
Hypothesis 

 Same Root 
Hypothesis 

Different Root 
Hypothesis 

         
ln jtswl  −27.599(0.00) 686.577(0.00)  −22.654(0.00) 570.601(0.00)  −36.712(0.00) 628.634(0.00) 

ln jtagdp  −19.636(0.00) 338.528(0.00)  −21.763(0.00) 531.674(0.00)  −22.838(0.00) 519.943(0.00) 

2ln jtagdp  −19.319(0.00) 331.207(0.00)  −22.959(0.00) 530.471(0.00)  −22.738(0.014) 519.497(0.74) 

ln jts  −8.579(0.00) 226.547(0.00)  −8.034(0.00) 188.259(0.00)  −20.097(0.00) 354.768(0.00) 

ln jturban  −28.177(0.00) 653.564(0.00)  −26.880(0.00) 534.131(0.00)  −31.218(0.00) 632.686(0.00) 

ln jtfema  −18.952(0.00) 717.711(0.00)  −11.578(0.00) 600.408(0.00)  −29.302(0.00) 629.304(0.00) 

ln jtold  −25.345(0.00) 681.251(0.00)  −19.028(0.00) 592.009(0.00)  −31.064(0.00) 675.795(0.00) 

ln jtabed  −26.188(0.00) 453.732(0.00)  −22.116(0.00) 499.447(0.00)  −29.225(0.00) 598.337(0.00) 

ln jtedu  −23.350(0.00) 693.553(0.04)  −19.644(0.00) 571.446(0.00)  −30.713(0.026) 636.240(0.00) 

ln jtei  −24.771(0.00) 408.782(0.00)  −17.905(0.00) 396.536(0.00)  −28.797(0.00) 497.821(0.00) 

 

In addition, the Hausman test is conducted be-
fore establishing the panel data model. Results 
show that the random effect model is suitable for 
this study. 
 

Regression analysis of the panel data model 
We established the panel data model with human 
mortality as the independent variable and the in-
fluencing factors as the dependent variables, ac-
cording to Models 1 and 2. Panel regression is 
performed on the health level of residents in the 
country and in the eastern, central, and western 
regions. Table 2 provides the statistical results. 
According to Table 2, whether or not the impact 
of public services is considered,

2SO emissions 

play a significant role in promoting human mor-
tality in the eastern and central regions in China. 
In Model 1, for example, the regression coeffi-
cients of

2SO emissions to human mortality in the 

eastern and central regions are 0.026 and 0.038, 
respectively, which are significant at the 5% level. 
In Model 2, the regression coefficients of 2SO

emissions to human mortality in the eastern and 
central regions are 0.053 and 0.046, respectively, 
which are significant at the 1% level. The regres-
sion coefficient of 2SO  emissions to human mor-

tality in the western region is −0.034 in Model 1 
and positive but insignificant under Model 2. 

This result indicates that the influence of
2SO

emissions on human mortality in the western re-
gion is insignificant. Thus, the harm brought 
about by

2SO emissions to the health level of resi-

dents in the eastern and central regions is greater 
than that in the western region. It is closely relat-
ed to the level of

2SO emissions. In addition, a 

comparison of the regression coefficients of the 
three major regions under Models 1 and 2 shows 
that the regression coefficient of

2SO emissions 

increases after the introduction of public services. 
This finding indicates that the current public ser-
vices, such as medical, cannot effectively reduce 
the effect of

2SO emissions on the residents’ 

health. 
In terms of the social variables, the regression 
coefficients of urbanization rate to human mor-
tality in China and the three regions are insignifi-
cant when the regulating effect of public services 
is not considered. However, the opposite is true 
when the regulating effect of public services is 
considered. That is, the regression coefficients of 
urbanization rates in the eastern and central re-
gions are −0.181 and −0.142, which are signifi-
cant at the 1% and 5% significance levels, respec-
tively. This result indicates that urbanization in 
the eastern and central regions provides addition-
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al medical and health institutions, enhanced edu-
cational services, and new endowment insurance 

services, thereby reducing mortality and increas-
ing the health level of residents. 

 

Table 2: Results of panel regression analysis for influential factors of residents’ health 
(Model 1 & Model 2) 

 

Variable China  Eastern Region  Central Region  Western Region 
Model 1 Model 2  Model 1 Model 2  Model 1 Model 2  Model 1 Model 2 

ln jtagdp
 

−0.235*** −0.438***  0.075 −0.489*  −0.259 −0.173  −0.396** −0.824*** 

(0.007) (0.000)  (0.784) (0.079)  (0.332) (0.548)  (0.011) (0.000) 
2ln jtagdp  0.011** 0.020***  −0.004 0.025**  0.008 0.004  0.026*** 0.033*** 

(0.013) (0.000)  (0.745) (0.048)  (0.546) (0.763)  (0.001) (0.008) 

ln jts
 

−0.005 0.021***  0.026** 0.053***  0.038** 0.046***  −0.034*** 0.018 

(0.455) (0.004)  (0.028) (0.000)  (0.020) (0.001)  (0.000) (0.170) 

ln jturban
 

0.005 0.011  −0.086 −0.181***  −0.096 −0.142**  −0.006 0.001 

(0.839) (0.601)  (0.161) (0.001)  (0.151) (0.047)  (0.824) (0.986) 

ln jtfema
 

0.132 0.176  0.174 0.645**  −0.369 −1.065**  −0.349 −0.832* 

(0.473) (0.290)  (0.489) (0.015)  (0.492) (0.041)  (0.275) (0.059) 

ln jtold
 

0.194*** 0.216***  0.223*** 0.323***  0.155*** 0.192***  0.139*** 0.434*** 

(0.000) (0.000)  (0.000) (0.000)  (0.006) (0.000)  (0.002) (0.000) 

ln jtabed
 

  0.156***     0.122***     0.132***     0.218*** 

 (0.000)   (0.000)   (0.005)   (0.000) 

ln jtedu
 

 −0.363***   −0.491***   −0.094   −0.436*** 

 (0.000)   (0.000)   (0.477)   (0.000) 

ln jtei
 

 −0.003   −0.094***   0.077***   0.001 

 (0.820)   (0.000)   (0.000)   (0.960) 
t  −0.003 −0.003  −0.000 0.006*  0.018*** 0.007  −0.022*** 0.008 

(0.163) (0.152)  (0.912) (0.059)  (0.001) (0.201)  (0.000) (0.106) 

Constant 2.110*** 3.101***   0.499 2.611   4.737** 6.345***   4.579*** 8.938*** 
(0.006) (0.000)  (0.759) (0.140)  (0.045) (0.005)  (0.001) (0.000) 

Sample Size 525 522   187 184   152 152   186 186 

* 0.05,** 0.01,*** 0.001p p p   . Two-tailed test; Standard errors are shown in parentheses. 

 
After introducing public services in the western 
region, urbanization does not reduce human mor-
tality. This notion indicates that urbanization in 
the western region seriously lags behind those in 
the eastern and central regions. Therefore, the 
western region’s current urbanization cannot pro-
vide improved public services for the residents. 
The regression coefficients of the female popula-
tion ratio to human mortality in China and the 
three regions are insignificant without consider-
ing the regulating effect of public services. After 
introducing this regulation, the regression coeffi-

cient of the female population ratio in the eastern 
region becomes 0.645 at the 5% significance lev-
el. This finding indicates that the medical and 
health services, education, and endowment insur-
ance provided for women in the eastern region 
cannot reduce the mortality of women because 
career women in the well-developed eastern re-
gion are faced with more occupational pressure 
than those in the central and western regions. 
Meanwhile, the scenarios in the central and west-
ern regions are opposite. The regression coeffi-
cients of the female population ratio are −1.065 
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and −0.832, respectively, which are both signifi-
cant. This notion indicates that public services in 
the central and western regions can effectively 
reduce the mortality of women and, in turn, re-
duce human mortality. 
The effect coefficients of population aging are 
positive in the eastern, central, and western re-
gions, which meets our expectations. The higher 
the aging of the society, the worse the residents’ 
health (25-26). According to the estimated results 
under Model 2, the regression coefficients of the 
degree of aging in China and the three regions are 
0.216, 0.323, 0.192, and 0.434, respectively, which 
are significant at the 1% level. By contrast, public 
services in the western region seriously aggravate 
the harm brought about by aging to the health of 
the residents. Thus, the western region should 
provide appropriate medical and health care ser-
vices, education, and endowment insurance for 
the elderly. 
At this juncture, the influence of public services 
on the health of residents is analyzed in detail. 
The regression coefficients of the number of 
beds in health institutions per 10,000 persons are 
positive in China and the three regions at 0.156, 
0.122, 0.132, and 0.218, which are significant at 
the 1% level. This result indicates that the exist-
ing number of beds in health institutions cannot 
effectively reduce human mortality. Thus, the 
effect of hospitalization on health improvement 
is limited, and the waste of public health re-
sources has a negative effect on health. This no-
tion is in agreement with the conclusions ob-
tained by Wang J et al. (12). It also reflects the 
low level of efficiency of China’s medical system, 
especially in the western region. The effect of the 
average years of schooling on residents’ health is 
evident and statistically significant in the eastern 
and western regions, which is consistent with the 
theoretical analysis of Grossman. Education not 
only increases the residents’ knowledge of pre-
vention and health care but also promotes a 
healthy lifestyle. The average number of school-
ing years in the western region plays an important 
role in reducing human mortality. Therefore, im-
proving the level of education is vital to improv-
ing the health of residents. The influence of the 

number of endowment insurance contributors on 
the health of residents varies according to region; 
the coefficient is significantly negative in the 
eastern region and significantly positive in the 
central region. As China has an aging society, the 
influence of the health level of the elderly on the 
health of the overall society cannot be over-
looked. Endowment insurance reduces the prices 
of public services through the compensation or 
sharing mechanism such that the elderly can take 
advantage of public services. In this manner, hu-
man mortality is reduced, as confirmed in the 
eastern region. In the central region, the increase 
in the number of endowment insurance contribu-
tors cannot improve public health. Thus, the so-
cial security policy in the central region needs 
improvement. 
The influence of the economic factors on public 
health is further examined. From the panel re-
gression estimation results, the regression coeffi-
cients of the economic factors mostly pass the 
test at the 10% significance level. The first-order 
coefficients of per capita GDP in China and the 
eastern and central regions are negative, whereas 
the second-order coefficients are positive. This 
result indicates that a U-shaped relationship ex-
ists between human mortality and economic 
growth in these regions. The increase in per capi-
ta GDP makes improved living conditions and 
medical services possible for the residents and 
promotes an increase in the health investment of 
residents, thereby reducing human mortality. 
However, with the growth of per capita GDP, 
human mortality does not consistently decrease 
over time, although it has an inflection point. 
Such a case indicates that when economic devel-
opment reaches a certain level, it will cease to be 
a decisive factor of residents’ health. Instead, liv-
ing environment, work stress, physical exercise, 
and good lifestyle become important (27-28). 
 

Discussion 
 

Results show that the influence of environmental 
pollution on the health level of residents varies 
according to region. 2SO emissions in the eastern 

and central regions are evidently higher than 
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those in the western region, and population den-
sity in the eastern region is remarkably higher 
than that in the western region (29). Therefore, 
controlling environmental pollution in the eco-
nomically developed eastern and central regions 
is necessary to realize the coordinated develop-
ment between economy and environment. 
We also found that a U-shaped relationship exist-
ed between human mortality and economic 
growth in China and the eastern and western re-
gions. In the early period of economic growth, 
per capita household food expenditure and quali-
ty of life increases and health of residents im-
proves. However, with the continuous improve-
ment of the quality of life, their understanding of 
health care and concept of a healthy life have not 
synchronously improved, thus leading to chronic 
diseases, such as diabetes and hypertension (30). 
Therefore, with the continued increase in per 
capita GDP, improving the lifestyle of the resi-
dents and creating a good living environment for 
the improvement of the health level of residents 
in the eastern region are of significance. 
Moreover, we found that the urbanization pro-
cess did not necessarily improve the health level 
of residents. This conclusion supports Wang’s 
view of the low synergy between the current ur-
banization level and residents’ health in China 
(31). Attention should be paid to the provision of 
supporting medical, education, and endowment 
insurance services as part of the urbanization of 
the western region. 
The number of endowment insurance contribu-
tors significantly promotes residents’ health in 
the eastern region, whereas this increase in the 
central region does not improve public health. 
Thus, the social security policy in the central re-
gion requires improvement. Furthermore, Chi-
na’s endowment insurance service should be in-
clined to the poorly developed areas in the cen-
tral and western regions. 
In view of the problems identified in the study, 
the following solutions are proposed. First, for-
mulating appropriate policies for environmental 
pollution control and economic development in 
different regions is necessary in achieving coor-
dinated development between the economy and 

environment and reducing the health risks caused 
by environmental pollution. Second, attention 
should be paid to the supporting medical, educa-
tion, and endowment insurance services provided 
during urbanization. Third, medical and health 
policies should emphasize not only the quantity 
indexes, such as investment in public health and 
training of health technicians, but also further 
improvement of the operating efficiency of the 
health system and quality of public medical ser-
vices. Doing so will reduce the health deteriora-
tion of residents caused by the poor efficiency of 
medical services. 
 

Conclusion 
 
On the basis of provincial panel data of China 
from the years 2000 and 2016, the study estab-
lished a random effect model to explore the in-
fluencing factors that affect the health level of 
residents in the three major economic regions in 
China. Results show that economic, environmen-
tal, social, and public services factors have vary-
ing degrees of influence on residents’ health in 
the three major economic regions. China should 
formulate differential policies in environmental 
pollution control and economic growth accord-
ing to region, pay attention to the improvement 
in the quality and efficiency of public services, 
and actively and steadily promote the health de-
velopment of Chinese residents. 
 

Ethical considerations 
 
Ethical issues (Including plagiarism, Informed 
Consent, misconduct, data fabrication and/or 
falsification, double publication and/or submis-
sion, redundancy, etc.) have been completely ob-
served by the authors.  
 

Acknowledgements 
 
This work was financially supported by the Na-
tional Natural Science Foundation of China 
(No.71403206, No.71672144, and No.71672143), 
the Soft Science Research Program in Shaanxi 

http://ijph.tums.ac.ir/


Zhang et al.: Influential Factors of Residents’ Health in Regions … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                      1117 

Province (No.2017KRM036) and China Postdoc-
toral Science Foundation (No.2018M633551). 
 

Conflict of Interest 
 
The authors declare that there is no conflict of 
interests. 
 

References 
 

1. National Bureau of statistics (2017). China Statis-
tical Yearbook. National Bureau of statistics 
of the People's Republic of China, China. 
Available from:  www.stats.gov.cn 

2. National Bureau of statistics (2010). China Com-
pendium of Statistics 1949-2008. China Statistics 
Press, China, pp.: 6-7 

3. Chen S, Chen T (2014). Air pollution and public 
health: evidence from sulfur dioxide emission 
of coal-fired power stations in China. Econ 
Res, (8):158-69. 

4. Qin LJ, Chen B, Jiang ZY (2012). The influence 
of the urban land expropriation in China on 
farmers’health. Manage World, (9):82-8. 

5. Zhao XY, Wang WJ, Wan WY (2017). Regional 
inequalities of residents' health level in China: 
2003-2013. Acta Geol Sin, 72(4):685-98. 

6. Etchie TO, Sivanesan S, Adewuyi GO et al 
(2017). The health burden and economic 
costs averted by ambient PM2.5 pollution re-
ductions in Nagpur, India. Environ Int, 
102:145-56. 

7. Lima ALBD, Lima KCD (2014). Activity limita-
tion in the elderly people and inequalities in 
Brazil. Open Access Library Journal, 01(4):1-9. 

8. Chen X, Wang X, Huang JJ, et al. (2017). Non-
malignant respiratory mortality and long-term 
exposure to PM10 and SO2: a 12-year cohort 
study in northern China. Environ Pollut, 
231:761-67. 

9. Wu WX, Xu J, Xiang Q, et al. (2016). Sub-health 
status of urban residents in three regions in 
China and influencing factors. Chin Gen Pract, 
19(22):2651-655. 

10. Cheng MM, Yang MZ (2015). Impact of urbani-
zation on the health of Chinese residents: an 
empirical study based on provincial panel da-
ta. China Popul Resour Environ, 25(7):89-96. 

11. Wu XY, Li LX (2014). The impact of urbaniza-
tion on health in China. Nankai Econ Stud, (6): 

58-73. 
12. Wang J, Chang ZZ (2007). China macro health 

production function: theory and positive 
analysis. Nankai Econ Stud, (2):20-42. 

13. Cao Y, Yan Y (2017). Nonlinear threshold effect 
research of health human capital and eco-
nomic growth. Chin Health Serv Manag, 
(3):161-64. 

14. Sun SJ, Fu SY, Wu ZA (2016). Analysis on the 
relationship among economic development, 
primary health input and resident health. Chin 
Health Econ, 35(1):73-6. 

15. Regidor E, Reques L, Belza MJ et al (2016). Ed-
ucation and mortality in Spain: a national 
study supports local findings. Int J Public 
Health, 61(1):139-45. 

16. Gao QS (2015). Utility of longevity, retirement 
insurance system and public health policy. 
Econ Rev, (6): 92- 107. 

17. Hong E, Chul AB (2011). Income-related health 
inequalities across regions in Korea. Int J Equi-
ty Health, 10:41. 

18. Du BF, Wang X (2013). Health inequality among 
the Chinese elderly: changes, regional dispari-
ties and determinants. Popul Res, 37(5):81-90. 

19. Zhai SG, Qiu YL, Ma K (2014). Difference de-
gree and improve path on health care in Chi-
na: the empirical analysis of Zhenjiang, 
Chengdu, Shenmu, and Yinchuan. Bus Manag 
J, (1):154-62. 

20. Grosman M (1972). On the concept of health 
capital and the demand for health. J Pol Econ, 
80(2):223-55. 

21. Behrman J R, Deolalikar AB (1988). Health and 
nutrition. In: Handbook of development economics. 
Eds, North Holland.1st ed, Elsevier Inc. Am-
sterdam, pp. 631-711. 

22. Miao YQ, Chen WJ (2010). Air pollution and 
health needs: application of grossman model. 
J World Econ, (6):140-60. 

23. Qu WH, Yan ZJ (2015). The influence of envi-
ronmental pollution, economic growth and 
healthcare services to public health based on 
China’s provincial panel data. Chin J Manage 
Sci, 23(7): 166-76. 

24. Zhao Z (2006). Health status and influencing 
factors of rural population in China. Manage 
World, (3): 78-85. 

25. Hitiris T, Posnett J (1992). The determinants and 
effects of health expenditure in developed 
countries. J Health Econ, 11(2):173-81. 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 47, No.8, Aug 2018, pp. 1108-1118 

 

1118                                                                                                      Available at:    http://ijph.tums.ac.ir  

26. Berger MC, Messer J (2002). Public financing of 
health expenditures, insurance, and health 
outcomes. Appl Econom, 34(17):2105-113. 

27. Auster R, Leveson I, Sarachek D (1969). The 
production of health, an exploratory study. J 
Hum Resour, 4(4): 411-36. 

28. Rodgers GB (2002). Income and inequality as 
determinants of mortality: An international 
cross-section analysis. Int J Epidemiol, 
31(3):533-38. 

29. Yang Z, Ao RJ, Wang N, Ding QY (2017). Spa-
tio-temporal difference characteristic of pollu-

tion’s health stress of China.Sci Geogr Sin, 
37(3):339-45. 

30. Hu HW, Shi J (2009). Comprehensive promo-
tion and influential factors of household’s 
health in rural Areas based on the compre-
hensive relationship test of linear and "U" 
shape. J Shanxi Univ Financ Econ, 31(12): 23-
31. 

31. Wang W (2017). Research on coupling degree of 
health human capital investment and urbani-
zation in China. Chin Health Econ, 36(10):62-5.

 

 
 

 

 
 

 

http://ijph.tums.ac.ir/

