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Abstract

Background: We aimed to analyze the differences and changing trends of mortality of Injury and Poisoning
(IP) between urban and rural areas and gender in China to find out the influencing factors and to propose im-
provement measures.

Methods: IP mortality, population, economy, medical and health information data came from the official web-
site of the National Bureau of Statistics, and basic data on education level came from the Chinese Ministry of
Education. Then the differences of the mortality of IP were compared between different areas and gender in
China from 2009 to 2019, and the relationships between the mortality changes of IP and education level, GDP
per capita, the numbers of practicing physicians, health institutions and urbanization rate were also explored by
establishing a ridge regression model.

Results: The mortality of IP in rural areas was significantly higher than that of urban areas, and in male was
higher than that of female (both P<0.001). Primary school graduates, GDP per capita, the number of practic-
ing physicians, health institutions and urbanization rate had strong correlations (tmin=-0.622) with the mortality
of IP. Ridge regression model showed that there was a quantitative relationship between primary school gradu-
ates, GDP per capita, the number of practising physicians, health institutions, urbanization rate and the mortal-
ity of IP in China.

Conclusion: As the difference of working nature, economic development imbalance, psychological and gen-
der, the mortality of IP was significantly different, so the state should take more effective measures to develop
the urban and rural areas balanced, and reduce the IP risk in some particular occupations.

Keywords: Mortality; Injury and poisoning; Gender difference; Urban and rural areas

Introduction

Injuries were one of the leading causes of death
and disabilities and became a major public health
concern worldwide, about 5.8 million people died
each year because of injuries, accounting for 10%
of all deaths (1-3). Injury-related mortality ac-
counts for more than 90% of the total mortality
in Low- and Middle-Income Countries (LIMCs)

(4). China is one of the LIMCs. Rapid economic
development, urbanisation, motorisation, ageing,
and environmental and lifestyle changes over the
past three decades, have led to injury being re-
ported as the fifth leading cause of death, only
after malignant neoplasms, cerebrovascular dis-
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ease, respiratory diseases, and heart attacks in
China (5,6).

Poisonings also constituted a major public health
problem worldwide, and they were one of the
major causes of patient admissions to emergency
departments and intensive care units, especially in
developing countries (7). There were 315 000 fa-
talities due to poisoning in the earth. However,
this number accounted for 2% of the total re-
ported cases of poisoning globally (8), meaning
that the majority of cases are ignored and the
number of known cases is only the tip of the ice-
berg. According to 2015 global burden of disease
data statistics, 90.4% of accidental poisoning
deaths occurred in LIMCs (9). Unfortunately, by
2016 the situation had not improved, with 67,454
more unintentional poisoning deaths in 2016
than in 2015, according to  WHO
(https:/ /www.who.int/data/gho/publications/w
orld-health-statistics). Poisoning was also an im-
portant health problem, especially in the develop-
ing countries (10,11).

IP (Injury and Poisoning) have caused a heavy
burden of disease in China and even around the
world and the waste of most medical resources,
so it had attracted widespread worldwide atten-
tion. A large number of past studies on IP
showed that its intervention effect is better than
other diseases (4,7), and studying its prevention
has practical public health significance. The com-
position of IP systems varies slightly in different
countries, so this paper aims to analyze the
changing trend of IP mortality in China, explore
its related factors, and propose feasible measures
to reduce the burden of IP diseases. In this pa-
pet, the combination of mortality of IP was dis-
cussed and analyzed as an index, because the Na-
tional Bureau of Statistics of China combines the
two data.

This study reports details of changes in IP mor-
tality rates in China from 2009 to 2019. We
aimed to test the hypothesis that IP mortality
rates vary between regions and between genders.
We also aimed to reveal the trends and possible
influencing factors for mortality of IP among dif-
ferent regions and gender, and give some target
preventative suggestion for policy makers in Chi-
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na, even for some other similar developing coun-
tries besides China.

Methods

Data source

This longitudinal study was based on the national
data of China for the time period from 2009 to
2019. Data were extracted from the National Bu-
reau of Statistics
(http:/ /www.stats.gov.cn/english/) and the Min-
istry of Education of the People’s Republic of
China (http://en.moe.gov.cn/). Data extraction
and analyses were used a two-track process, one
researcher (Xiuli Hu) was responsible for extrac-
tion and statistical analyses, another researcher
(Miao Qi) to verify the accuracy of data and re-
viewed the results of analyses. The information
includes the mortality of external causes of IP.
The mortality of IP included urban, rural and
male and female. Demographic characteristics
data, education level, GDP (gross domestic
product, GDP)-per-capita, health institutions da-
ta, health personnel data. Our analyses did not
include the data of Taiwan, Hong Kong, and Ma-
cau as the data of these areas are not available.

Study variables

The independent variables in the ridge regression
model explaining the mortality of IP included the
following variables: education level, GDP-per-
capita, the number of practicing (assistant) physi-
cians, health institutions and utbanization rate.
The details of related definitions could be found
from the website of National Bureau of Statistics
of China.

The number of regular primary school graduates
from 2009-2019 was based on the sum of the
number of male and female regular primary
school graduates.

Statistical analysis

Annually frequency of mortality from IP (includ-
ing urban, rural and male and female) were used
as the basic variable to conduct statistics and
analysis. Microsoft Excel 2019 and SPSS statisti-

987


http://ijph.tums.ac.ir/
https://www.who.int/data/gho/publications/world-health-statistics
https://www.who.int/data/gho/publications/world-health-statistics
http://www.stats.gov.cn/english/

Iran J Public Health, Vol. 52, No.5, May 2023, pp.986-994

cal software (ver. 25.0, IBM Corp., Armonk, NY,
USA) were used for data entry, management and
analyses. Evaluation of differences in the mortali-
ty of IP between areas and between genders by
using t-tests. Pearson correlation analysis had
been used to explore the correlation between IP
mortality data and wvariables like population,
economy, education, healthcare and more. As a
serious collinearity among independent variables
existed, then a more feasible ridge regression
model was established to explore possible influ-
encing factors of the mortality of IP (including its
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area and gender subgroups). Continuous and
normal data were represented by mean * stand-
ard deviation. All tests were two-tailed, and
P<0.05 was considered statistically significant.

Results

The number of health technicians, practicing (as-
sistant) physicians and registered nurses per
100,000 persons increased steadily in 2009 to
2019 (Fig. 1).
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Fig. 1: Trends in the number of health personnel per 10,000 population, 2009-2019

Between 2009 and 2019, the fluctuation of the
mortality of IP in urban and rural areas was obvi-
ous. For the last 11 years, the number of deaths
due to IP in rural areas generally declined, while
the number of deaths in urban areas was the op-
posite, by 2018 and 2019, IP kill more people in
urban areas and rural areas (Fig. 2).

There was a difference in the mortality of IP of
urban and rural between 2009 and 2019. And the
mortality of IP of rural areas had been higher
than that of urban areas (54.39+2.40 in rural,
36.66£1.51 in urban). Especially in 2012, the
mortality of IP’s gap between urban and rural
reached its peak, and after that year, the differ-
ence between urban and rural the mortality of IP
gradually narrowed.
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Between 2009 and 2019, there were fluctuations
in the mortality rate of sexual mortality of IP be-
tween male and female in urban areas. Overall,
the mortality of IP of male fluctuated more
sharply, and during the past 11 years, the mortali-
ty of IP of male was much higher than that of
female (46.96%2.74 in urban male, 25.7211.05 in
urban female). We observed a significant increase
(8.23 per 100,000) in the mortality of IP of male
in urban areas during the period 2009-2013, while
there was no significant fluctuation in the mortal-
ity of IP of female during this period. After 2013,
there was a significant decrease in the mortality
of IP of male urban (6.82 per 100,000), during
which there was still no significant fluctuation in
the IP of female (Fig. 3).
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Fig. 2: Trends in injury and poisoning deaths, 2009-2019

per 1/10 million

60—
-= urban male
E..SO— ./.\-,-/-\.\H\'\H -&- urban areas
© urban female
E 40 - ,"""“i--i--...._
£ k- K h-a--4
& 30+
=
S
020_
10 I I I 1 ] I I I I I I
S O N D e A WD WO Year
S K NN KE K2 A KD N8 A KON
S S S S S S S S S S

Fig. 3: Trends in deaths from urban injury and poisoning, 2009-2019

Five variables were correlated with the mortality which indicates that there was a fairly strong cot-
of IP of China. The lowest correlation coefficient relation between 5 possible influencing variables
between independent variables and the mortality and the mortality of IP of China (Table 1).

of IP of China was 0.622 (P-value was 0.041),

Table 1: Correlation coefficients related to mortality from external causes of injury and poisoning in China

Independent variables Correlation r
coefficient

Xy -0.862 0.001

X -0.787 0.004

X; -0.827 0.002

Xy -0.622 0.041

X5 -0.751 0.008

Notes: Xi: Regular Primary School Graduates (10%persons), Xa: GDP per capita (Yuan), X3: the number of Prac-
tising (assistant) physicians, X4: the number of Health institutions, Xs: Urbanization rate

During the period 2009-2019, the fluctuation consistent with that in urban areas. Similarly, the
trend of the mortality of IP in rural areas was mortality of IP of rural male fluctuates more ob-
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viously, and the mortality of IP of male was still
much higher than that of female (72.81£3.92 in
rural male, 35.25+1.32 in rural female). And the
difference between male and female the mortality

was stable until 2012, after that, there was a
downward trend in the mortality of IP of rural
areas for both male and female, male’s mortality
of IP declined significantly more than female’s

of IP in rural areas was more than 1.5 times that (Fig. 4).
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100
-= rural male
2 804 -&- rural areas
S M rural female
g &0
- e Aeae
3 i S A
3
G 404
20 1 1 I I I 1 1 L] 1 I I
S O N D A O o A D o Year
SRR LI
A S S A A A S A S S

Fig. 4: Trends in deaths from injury and poisoning in rural areas, 2009-2019

The mortality of IP of urban compare with rural,
urban male compare with urban female, rural
male compare with rural female were analyzed by
us. Results showed statistically significant differ-
ences between urban and rural, also in both gen-
der (P were all less than 0.001). Firstly, the mor-
tality of IP of rural areas was higher than that of
urban areas (d=-17.73, 95%CI (-19.51~-15.95)).

Secondly, the mortality of IP of urban male was
higher than that of urban female (4=21.23,
95%CI (19.32~23.15)). Lastly, the same situation
existed in rural and urban areas, where there was
even greater gap in the mortality of IP between
male and female in rural areas, which was higher
in male than in female (4=37.57, 95%CI
(34.86~40.28)) (Table 2).

Table 2: Comparison of crude mortality from injury and poisoning in three groups

Group (crude mortality t value r Mean Difterence 959 CI(1/100,000)
of IP) (1/100,000)

Urban vs rural -20.778 <0.001 -17.730 219.510 ~ -15.950
Urban males vs urban females 24.006 <0.001 21.234 19321 ~ 23.146
Rural males vs rural females 30.105 <0.001 37.568 34.855 ~ 40.281

The quantitative relationships between independ-
ent variables and dependent variables were ex-
pressed by ridge regression formulas. From our
results, all the seven ridge regression equations
had high coefficient of determination (the mini-
mum coefficient of determination was 0.711),
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and the penalty value was relatively small (the
maximum K-value was 0.16, the smaller the K-
value was, the less information was lost in the
original data, which suggested a better fitting ef-
fect in the ridge regression). The ridge regression
model and the data fitted well (Table 3).

Available at:

http://ijph.tums.ac.ir


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

Hu et al.: Disease Burden Evaluation of Injury and Poisoning ...

Table 3: The ridge regression coefficient value of each factor with mortality of injury and poisoning

Indicators K R? Ridge coefficient

Xl Xz X3 X4 X5
Y 0.12 0.804 -0.818 -0.278 0.078 -0.193 0.320
Y 0.14 0.940 -0.759 -0.217 0.111 -0.060 0.157
Y3 0.12 0.711 -0.196 -0.683 0.353 -0.101 0.641
Y4 0.08 0.903 -0.442 0.106 -0.467 0.020 -0.181
Y5 0.14 0.990 -0.307 0.075 -0.291 -0.298 -0.118
Y 0.12 0.715 0.389 0.684 -0.429 0.125 -0.490
Y- 0.16 0.984 -0.269 -0.177 -0.188 -0.105 -0.286

Notes: X;: Regular Primary School Graduates (10*persons), Xo: GDP per capita (Yuan), Xs: the number of Practising (assistant)
physicians, X4: the number of Health institutions, Xs: Urbanization rate. Y was the mortality of IP(IP is injury and poisoning,
1/10 million),Y1: the mortality of IP in urban, Y2:the mortality of IP in urban male, Y3: the mortality of IP in urban female,Y4:
the mortality of IP in rural areas, Y5: the mortality of IP in rural male,Y6: the mortality of IP in rural female, Y7: the mortality of

IP in China

Discussion

In the past 11 years, the death toll from IP in ur-
ban areas has increased significant. We found
that the trend of the change was closely related to
the trend of urbanization rate. The urbanization
rate was positively correlated with the death of IP
in urban areas, but negatively correlated with the
death of IP in rural areas.

IP have caused a great hospitalization burden in
China. Our study combined rural-urban and
gender IP mortality in China, whereas previous
literature mainly has focused on individual
regional hospital data. Our results found there
were significant differences in the mortality of IP
between urban and rural areas and between the
genders over the past 11 years, suggesting that
more attention should be paid to reduce the
disease burden of IP in China in the future. Our
results showed that the mortality of IP fluctuated
significant between urban and rural areas, from
2009 to 2019. The mortality of IP of rural and
urban areas reached their maximum level (the
mortality of IP was 58.86 in rural and 39.01 in
urban per 100,000 in 2012 and 2013,
respectively). After that, the mortality of IP began
to decline, meanwhile coincidentally the number
of regular primary school graduates increased
between 2013 and 2019. Perhaps there was a link
between the increase in the number of regular
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primary school graduates and the decline in the
mortality of IP, because of the increased
awareness of self-protection as people accepted
more knowledge about prevention of IP. The
prevalence of injury-related knowledge in schools
was likely to affect the mortality of IP among
children and adolescents, indicating that universal
education plays a positive role in reducing injury
mortality (12,13). There were previous researches
had also provided some support for our
hypothesis. The underlying mechanisms of these
fluctuations are unclear, but recalling the great
changes that have taken place in China in recent
years, mainly in the main aspects of its economic,
social and political status, and these aspects of
progress will improve people’s living standard
directly or indirectly (14).

Our study found a difference in the burden of
disease between urban and rural areas caused by
IP. The mortality rate of IP in rural areas was
higher than that in urban areas which also ap-
proved by the t test. Perhaps the primary reason
for the significantly higher injury mortality rate in
rural China than in urban China is the huge gap
in emergency resources between rural and urban
areas (3). In general, rural areas are far from hos-
pitals and the terrain is more rugged, making it
difficult to transport and treat the injured persons
in a timely manner. Secondly, because rural
households lack safe and clean heating, especially
in rural areas in southern China, where traditional
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coal stoves are still used for indoor heating, CO
poisoning is more common in rural than in urban
areas (15). Another reason for the higher mortali-
ty rate of IP in rural areas may be the education
level is relatively lower, which results in a weaker
mentality and sense of self-protection among ru-
ral people (16). In addition, there is a disparity in
access to medical care between urban and rural
areas. Urban populations account for only 30%
of the total population but own 80% of total
health resources. Thus, the difference in medical
welfare may cause more labour loss and deaths in
rural areas than urban areas (17,18).

In addition, the incidence of pesticide poisoning
in agricultural cities has been high. China is a
large agricultural country, and pesticide poisoning
is one of the main reasons for the burden of dis-
ease in China. In a study on poisoning in devel-
oping countries, pesticide is the most common
cause of self-poisoning (19). The availability of
pesticides in rural areas is much higher than ur-
ban areas, so it is very common for pesticides to
be self-toxic and taken by mistake.

The degree of disease burden caused by IP is dif-
ferent for different sexes. The results of our
study showed that the mortality of IP of male
was higher than that of female in both urban and
rural areas that is the same as the South Korean
and Iran studies. These two studies found that
for most injury types, males were more likely
than females to be affected, and the gender dif-
ference in the total death by injury revealed that
the total death cases in male were about twice
more than those in female, and our findings was
consistent with these (20,21). In Taiwan, males
had higher poisoning mortality than females (22).
Alcohol poisoning is a very common form of
poisoning in life, which may also be the reason
for the gender difference in the death rate due to
poisoning. Indeed, male have more chance for
work intercourses and parties, moreover, solitary
drinking is also commonly seen for stress reduc-
tion and coping among males (15,23,24). IP place
a greater and more severe burden of disease on
male than female, who believed that this was
caused by the nature of work and life stress of
male (25,20).
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IP elements are mainly composed of people and
the environment. Fach subsystem contains mul-
tiple factors. Our research selected a wide range
of index factors that affect IP. We found that
there was a significant correlation between GDP-
per-capita, education level, the number of medi-
cal institutions, the number of practicing (assis-
tant) physicians, urbanization rate and the mortal-
ity of IP, which data also fitted well in the ridge
regression model. Economic growth, urbaniza-
tion and education for all policies may lead to a
decline in injury mortality (6,27,28). Economic
development has brought many benefits to our
country, whether in rural or urban areas, such as
a substantial improvement in people’s living
standards and medical care, and a sharp reduction
in unemployment, the expansion of the scope of
the public health service, raising basic awareness
of injury prevention, which benefited more peo-
ple (5). Previous studies have found a strong as-
sociation between the number of medical facili-
ties and health technicians and IP mortality (3),
above all our results are consistent with them.
There are some limitations in our study. Firstly,
because this data cannot divide the mortality of
IP, this paper discussed the two indexes together.
In future studies, discuss and analyze them sepa-
rately. Secondly, under-reporting biases cannot be
excluded in China. As our data came from the
State Statistical Bureau records, under-reporting
might be a major study limitation. Lastly, the data
does not distinguish between suicides and self-
harm associated with IP, therefore, identification
of these causes is an important step in reducing
the disease burden of IP of China. Due to these
limitations, our study mainly provided results
about some changing trends and possible influen-
tial factors of IP in China.

There are different mortalities of IP between ur-
ban and rural in China, and the rural areas are
higher than the urban areas, and there are differ-
ences in the mortality of IP among different gen-
ders, and males are generally higher than females.
Therefore, in different regions and genders, fur-
ther interventions may focus on detailed influ-
encing factors. Moreover, future studies should
consider how to conduct some targeted interven-
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tions and assess their effects to reduce the disease
burden of IP in China.

Conclusion

Analysis of the mortality of IP from 2009 to 2019
found that rural casualty mortality was higher
than in utban areas due to economic level and
medical education resources. And differences in
the nature of work and the pressures of life be-
tween male and female, so the mortality of IP
varies by gender. Thus, education and medical
treat in rural areas should be strengthened and
effective  agro-chemical safety management
methods should be learned from other low IP-
mortality countries. Moreover, sex-specific reduc-
tions in the intensity of some high-risk occupa-
tions should be effective in reducing the mortality
of IP.

Journalism Ethics considerations

Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or
falsification, ~ double  publication  and/or
submission, redundancy, etc.) have been
completely observed by the authors.

Acknowledgments

This study was granted by National Natural Sci-
ence Foundation of China (Grant No. 8§2060602;
PI: Xiuquan Shi). The funders had no role in the
study design, data collection and analysis, prepa-
ration of the manuscript, or decision to publish.

Conflict of interest

The authors have no conflicts of interest to de-
clare.

References

1. Chen Y, Mo F, Yi QL, et al (2013). Unintention-
al injury mortality and external causes in Can-
ada from 2001 to 2007. Chronic Dis Inj Can,

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

10.

11.

12.

13.

14.

33(2): 95-102.

Ryen L, Bonander C, Svensson M (2018). From
loss of life to loss of years: a different view on
the burden of injury fatalities in Sweden 1972-
2014. Eunr | Public Health, 28(5): 853-8.

LiY, PuM, Wang Y, et al (2020). Analysis of the
reduction in injury mortality disparity between
urban and rural areas in developing China
from 2010 to 2016. BMC Public Health, 20(1):
903.

Azami-Aghdash S,  Sadeghi-Bazargani H,
Shabaninejad H, et al (2017). Injury epidemi-
ology in Iran: a systematic review. | Inj 1io-
lence, 9(1): 27-40.

Duan L, Ye P, Haagsma JA, et al (2019). The
burden of injury in China, 1990-2017: find-
ings from the Global Burden of Disease
Study 2017. Lancet Public Health, 4(9): e449-61.

Li L, Yang ] (2019). Injury Prevention in China:
Government-Supported Initiatives on  the
Leading Causes of Injury-Related Deaths. .4
J Public Health, 109(4): 557-8.

Zohre E, Ayrik C, Bozkurt S, et al (2015). Retro-
spective analysis of poisoning cases admitted
to the emergency medicine. Arh Iran Med,
18(2): 117-22.

Rajasuriar R, Awang R, Hashim SB, Rahmat HR
(2007). Profile of poisoning admissions in
Malaysia. Hum Eixp Toxcicol, 26(2): 73-81.

Wang L, Wu Y, Yin P, et al (2018). Poisoning
deaths in China, 2006—-2016. Bull World Health
Organ, 96(5): 314-26A.

Barary M, Pirzadeh M, Rezaeian N, et al (2021).
An epidemiological study of poisoning cases
in Babol (notthern Iran) from 2015 to 2018.
Caspian | Intern Med, 12(1): 35-44.

Prakash ], Singh PK, Kotwal A, Ramakrishnan
TS (2009). Unknown Poisoning Amongst
Serving Personnel. Med | Armed Forces India,
65(1): 41-3.

Evans R, Hutrell C (2016). The role of schools in
children and young people's self-harm and su-
icide:  systematic review and  meta-
ethnography of qualitative research. BMC
Public Health, 16: 401.

Orton E, Whitehead ], Mhizha-Murira |, et al
(2016). School-based education programmes
for the prevention of unintentional injuries in
children and young people. Cochrane Database
Syst Rev, 12: CD010246.

Li M, Katikireddi SV (2019). Urban-rural ine-

993


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

994

15.

16.

17.

18.

19.

20.

21.

Iran J Public Health, Vol. 52, No.5, May 2023, pp.986-994

qualities in suicide among eldetly people in
China: a systematic review and meta-analysis.
Int | Equity Health, 18(1): 2.

Zhang Y, Yu B, Wang N, Li T (2018). Acute
poisoning in Shenyang, China: a retrospective
and descriptive study from 2012 to 2016. BM]
Open, 8(8): ¢021881.

Cao B, Wang Y, Han L, et al (2013). Investiga-
tion and analysis of influencing factors on the
injury condition of rural primary school stu-
dents. Chin | Sch Health, 34(12): 1448-50. [in
Chinese].

Zhou Y, Baker TD, Rao K, Li G (2003). Produc-
tivity losses from injury in China. I/ Prey, 9(2):
124-7.

Cai P, Wu X, Liu Z, et al (2019). Analysis of the
burden and trend of injuty in Sichuan, China,
from 2006 to 2015: results from the national
injury surveillance system. BMJ Open, 9(11):
c031184.

Moradi M, Ghaemi K, Mehrpour O (2016). A
hospital base epidemiology and pattern of
acute adult poisoning across Iran: a systematic
review. Electron Physician, 8(9): 2860-70.

Ansari-Moghaddam A, Martiniuk AL, Moham-
madi M, et al (2012). The pattern of injury
and poisoning in South East Iran. BMC Int
Health Hum Rights, 12: 17.

Shin SD, Suh GJ, Rhee JE, Sung J, Kim | (2004).

22.

23.

24.

25.

26.

27

28

Epidemiologic characteristics of death by poi-
soning in 1991-2001 in Korea. | Korean Med
54, 19(2): 186-94.

Chien WC, Lin JD, Lai CH, et al (2011). Trends
in poisoning hospitalization and mortality in
Taiwan, 1999-2008: a retrospective analysis.
BMC Public Health, 11: 703.

Hussong AM (2003). Further refining the stress-
coping model of alcohol involvement. Addict
Behaw, 28(8): 1515-22.

Lam MA, Lee SX, Heng KW/J (2019). A national
trauma database analysis of alcohol- associat-
ed injuries. Singapore Med ], 60(4): 202-9.

Lu J (2015). Epidemiological features of occupa-
tional injuries in Shengli Oil Field, 2006-
2010. Chin Occup Med, 42(04): 476-80. [In
Chinese].

Volberg V, Fordyce T, Leonhard M, et al (2017).
Injuries among electric power industry work-
ers, 1995-2013. ] Safety Res, 60: 9-16.

. Jiang Y, Yan K, Lian J, et al (2018). Study on Ac-
cessibility of Emergency Medical Services in
China. Hosp Manag Formm, 35(10): 5-9. [In
Chinese].

. Jiang Y, Liu Y, Li X, et al (2014). Urban-rural
Accessibility of Emergency Medical Services:
from the Perspective of Public-welfare. Chin
Gen Pract, 17(35): 4230-33. [In Chinese].

Awvailable at:

http://ijph.tums.ac.ir


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

