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Abstract
Abstract

Background: Over the years, China has designed a new rural cooperative medical system for large rural
population, which enables them to obtain adequate medical services and prevents poverty caused by
medical treatments. However, the rapid economic growth makes the allocation of health resources and
the e�cient utilization of health services face severe challenges. The study aims to reveal the medical
inequality of eight underdeveloped provinces from the perspectives of medical institutions, insurance
policies, the government and farmers, in order to puts forward relevant recommendations.

Methods: The relevant statistics about assessing the characteristics and equity of demographics, socio-
economic and geographical dimensions were from the China Statistical Yearbook and the China Health
Statistics Yearbook. A face-to-face sampling survey of farmers in 24 counties of eight less developed
provinces (Guizhou, Yunnan, Sichuan, Shanxi, Gansu, Qinghai, Ningxia and Xinjiang) was carried out by
multi-stage strati�ed random sampling. The protection effect of New Rural Cooperative Medical System
NRCMS , satisfaction of medical service and willingness to participate in NRCMS were analyzed.

Results: Since the implementation of the new rural cooperative medical system, there has been an
inequality in medical service and insurance policy among poor residents in western China. The uneven
distribution of medical resources, the inadequacy of local government investment, the complexity of the
reimbursement process, and the low amount of compensation resulted in only 26.6% of the population
believing that the economic burden of the disease had been reduced, and 57.3% that the relief effect was
not obvious. The remaining 16.1% thought the system was ineffective and farmers' satisfaction was not
enough. 

Conclusion: Compared with the eastern and central regions, there was a certain degree of unfairness in
government investment in the resources of medical institutions of the western region with new rural
cooperative medical care. This study suggested that policy makers can attract high-quality medical staff
to the western region by providing economic security and improving policies. In addition, the increase of
the government regional health expenditure and supervision propaganda was one of the important ways
to improve the farmers' satisfaction with the policy.

Background
According to the data from World Bank, rural population made up 51.0%, 61.7% and 72.4% of the total
population in middle income, lower-middle income and low income countries respectively in 2010 [1]. In
2017, the agricultural population of China reached 576.61 million, and the rural population accounted for
a considerable proportion of the total population [2,3]. The extent of medical development is related to the
basis for social stability and progress, it is also an important indicator of the country’s economic
prosperity, especially for developing countries that have a large rural population and drastic rural–urban
income disparity. With the economic miracle in the recent thirty years, most well developed places in
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China keep a fast and steady pace in the development of medical care system, but the pace of less
developed areas is rather slow[4]. One of the important reasons is the imbalance of the economic level,
which leads to the serious imbalance in the rural medical insurance system and the health care system.

Compared with urban residents, rural residents belong to low-income groups. They do not have the
privilege of health insurance, which undoubtedly exacerbates the urban-rural income gap and poses a
potential threat to long-term social stability. In order to solve this problem, the Chinese government put
forward the New Rural Cooperative Medical System(NRCMS)[5], which aims to improve rural medical and
health conditions, lighten the burden of farmers’ medical expenses, solve the problem of di�culty in
seeing a doctor, improve the health level of farmers, promote the development of rural economy and
maintain social stability[6]. Since the establishment of this system focuses on solving the problem of
poverty caused by disease and those who return to poverty due to serious diseases such as infectious
diseases and endemic diseases, it can effectively help farmers to enhance their ability to resist major
disease risks.

The NRCMS had the following characteristics: (1) adoption of principles and methods of modern
insurance system; new fundraising, modern compensation and payment mechanisms; (2) voluntary
participation; (3) broader coverage; and (4) different implementation with local conditions[7].

However, through the analysis of former studies, we �nd the study targets come up with some shortage.
Babiarz KS found that NRCMS provides some �nancial risk protection for individuals in rural China and
has partly corrected distortions in Chinese rural healthcare [8]. That is, most of those researches were
discussing based on the system itself but not on the relationship between the system and the bene�ciary,
especially the participating farmers during the establishment and perfection of the system. It is more a
general study of the system than the di�culties of less developed regions. In order to scienti�cally
understand the factors that affect the fairness of the system, this study takes eight underdeveloped
provinces of China as a sample, and reveals the medical inequality and the reason of the new rural
cooperative policy in the underdeveloped provinces from four aspects: medical institutions, insurance
policies, government and farmers. In addition, we also put forward strategic suggestions to help the New
Rural Cooperative Medical System NRCMS achieve its policy goals in the future. The �ndings of the
study can help understand the performance, the sustainability and future improvements of the NRCMS.

Methods

Data Sources
The data about health resources and health services of new rural cooperative medical care and
government funds are collected from China Health Statistics Yearbook (2013~2016) and China Statistics
Yearbook (2015~2016). All secondary data are publicly available. A sampling survey was conducted in
24 counties of 8 less developed provinces (Guizhou, Yunnan, Sichuan, Shanxi, Gansu, Qinghai, Ningxia
and Xinjiang) by strati�ed multi-stage cluster sampling. Five townships and two villages or neighborhood
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committees were randomly selected in each county, and 15 to 18 people were randomly selected in each
township. The interviewer �rstly explained the purpose of the investigation, then followed by the
investigation. This consent procedure is approved by the Ethics Committee of the Ministry of Health of
China [2013] 062 . This study revised the questionnaire recommended by the Ministry of Health and
collected data on multiple public health issues through face-to-face interviews, including the following
aspects: (1) the demand for and utilization of health services, mainly refers to the treatment of diseases,
the reasons for meeting needs and the reasons for dissatisfaction; (2) the composition of medical
insurance system, the scope of medical insurance, the scope and level of compensation, and the
payment of medical expenses; (3) the satisfaction of farmers with the service system, service delivery
process, coverage and level of medical insurance. All subjects were permanent residents of selected
families. Under the supervision of doctors in township health centers or senior health institutions, a total
of 2000 questionnaires were distributed. After removing the incomplete and ambiguous questionnaires,
1730 valid statistical data were �nally obtained.

Statistical analysis
SPSS 20.0 and Mplus 7.0 were used for all analyses. Due to the enormous volume of data and the short
time span, we performed a predominantly descriptive analysis that included frequencies, percentages,
and other descriptive statistics. Using the latent variable growth model, the paper examines whether the
government health expenditure in Guizhou, Yunnan, Sichuan, Shanxi, Gansu, Qinghai, Ningxia and
Xinjiang shows linear growth in 2011–2016. After that, taking the per capita disposable income of every
province from 2013 to 2016 as a covariable, this paper constructs a conditional model to examine
whether the per capita disposable income causes the provincial differences in the initial level of
government health expenditure and the speed of change. p < 0.05 was taken as the requirement level of
statistical signi�cance.

Results
1.Regional economic level and income differences

(1) Most participants of NRCMS live in the less developed regions and participants’ income level
in�uences their bene�t from NRCMS[9,10], so the western region became the study target. In 2015,
the per capita disposable income of the western region is 15,376.0 CNY, the lowest of the four
regions in China (eastern: 25,954.0 CNY,central: 16,868.0 CNY, northeastern: 19,604.0 CNY) (National
Bureau of Statistics of People’s Republic of China, 2015).

(2) From 2000 to 2015, the average net income of farmers from rural districts rises nearly 4 times,
from 2253.4 CNY to 8895.9 CNY (1 USD≈8.28CNY, 2000; 1 USD≈6.38 CNY, 2015). However, the
expense on medical care per capita rises 7 times, from 87.6 CNY to 614.2 CNY. This makes the per
capita medical care expenditure as a percentage of living consumption rises from 5.2% to 9.3%
(Figure 1).
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Figure 1 Per capita medical care expenditure as share of living
expenditure of rural residents

2.Medical and health service resources

(1)By the end of 2015, 3.71 hospital beds and 3.90 medical technical personnels are shared by one
thousand people in rural areas, while the national standard is 4.85 beds and 5.56 people. Except
Xinjiang, at least one index is below the national average standard in the other seven
provinces(Guizhou, Yunnan, Sichuan, Shanxi, Gansu, Qinghai and Ningxia) (Figure 2).

(2) Compared with urban areas, medical technical personnels in poor rural medical institutions have
a lower level of education, and the number of persons with various academic quali�cations from
more to less is college degree, high school, bachelor degree, junior high school and lower, and master
degrees. Among them, the master’s degree only accounts for 0.1%. At the same time, 72.5% of the
total number of medical technical personnels with junior professional title, 19.5% in intermediate
titles and 2.2% in advanced titles. Compared with urban areas, both showed a serious imbalance in
proportion (Table 1)

Figure 2 Number of medical devices and beds per 1,000 persons in
urban and rural areas of eight provinces

Table 1 The gap of doctor technology level between rural and urban
districts
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Item   Rural(%) Urban(%)

Education attainment

 

master degree 0.1 15.1

bachelor degree 11.8 50.9

college degree 43.3 24.0

high school 40.7 9.3

junior high school and lower 4.1 0.8

Professional title

 

advanced 2.2 21.5

intermediate 19.5 30.0

junior 72.5 41.7

(1) Government investment: A linear unconditional latent variable growth model of government health
expenditure from 2011 to 2016 in 8 underdeveloped provinces (Guizhou, Yunnan, Sichuan, Shanxi,
Gansu, Qinghai, Ningxia and Xinjiang) was established to examine whether the government health
expenditure showed linear growth (Figure 3). The �tting of the unconditional model was as follows:(2 =
72.280 df = 16, p 0.001, CFI = 0.797, RMSEA = 0.663, SRMR = 0.034). The statistical results of the model
were shown in Table 2. The following results was uniformly retained for three decimal places due to the
small statistic associated with the slope. Table 2 shows that the intercept of the model, that was, the
initial level of government health expenditure, was 176.247, which was signi�cantly greater than 0 (p <
0.001); The slope average value was 33.203, p < 0.001, indicating that the government health expenditure
showed a linear growth trend in 2011~2016, that was, the average annual increase of government health
expenditure was about three billion three hundred and twenty million three hundred thousand yuan. In
addition, the variance of intercept was 11999.941, p< 0.05, which indicated that there was a signi�cant
difference between provinces in the level of government health expenditure. Therefore, it is necessary to
continue to observe which factor leads to individual differences in development level. And there was a
signi�cant correlation between intercept and slope (t = 17.606, p < 0.001), indicating that the growth rate
of government health expenditure was related to the initial level of government health expenditure.

Figure 3 Model of linear unconditional latent variable growth of
government health expenditure

Table 2 Results of parameter estimation of latent variable growth
curve model
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item β S.E t P

intercept mean 176.247 38.563 4.570 0.000

variance 11999.941 5948.499 2.017 0.044

slope mean 33.203 6.622 5.014 0.000

variance 352.308 172.759 2.039 0.041

Intercept and slope covariance 0.937 0.053 17.606 0.000

(2) In the equation of unconditional model, we add the conditional model of per capita disposable income
in 2013~2016 to examine whether the per capita disposable income causes the provincial difference in
the initial level of government health expenditure and the speed of change. The �tting index between the
model and the data was as follows: (2 = 229.687 df = 17, p < 0.001, CFI = 0.426, RMSEA = 1.251, SRMR =
0.194). The statistical results of the model are shown in Table 3. The results shows that, the average
disposable income had no predictive effect on the government health expenditure in the same period (p <
0.05).

Table 3 The role of per capita disposable income in forecasting
government health expenditure for the same period

  Β S.E t P

Government health expenditure2013-per capita disposable

income2013

0.095 0.032 2.917 0.004

 

Government health expenditure2014-per capita disposable

income2014

0.057 0.022 2.569 0.010

 

Government health expenditure2015-per capita disposable

income2015

0.048 0.018 2.664 0.008

 

Government health expenditure2016-per capita disposable

income2016

0.018 0.023 0.791 0.429

4. Farmers’ satisfaction with and willingness to participate in NRCMS

(1)Only 22.9% of the households thought it convenient, while 77.1% thought it too complicated or not
worth it.
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(2)50.92% think the compensation is very helpful, while 49.08% think it of little help or no help at all.

(3)Only 26.6% think that the �nancial burden of diseases is relieved, while 57.3% think that the relief is
not obvious, and the remaining 16.1% said the system had no effect at all.

(4)Some farmers still have a wait-and-see attitude towards NRCMS: 44.1% of farmers are worried about
reimbursement ratio of the new system is too low to solve the problem of excessive medical costs.
Another 16.7% of farmers worry about doctors’ bad attitudes, and 17.2% of farmers are unaware of the
system.

Discussion
The NRCMS is a crucial step in narrowing the insurance gap and improving equity in access to healthcare
for rural populations in China. Through years of development, the security level and coverage of the
scheme have been greatly increased and enlarged[11]. However, according to the data, per capita
disposable income in the western region remained the lowest of the four regions in China by 2015. The
appearance of this phenomenon is not only related to the geography and tra�c environment of the
western region itself, but also closely related to the development strategy carried out by Chinese
government[12]. In terms of geographical environment and tra�c conditions, the western region is deeply
inland, with terrain of mainly plateau, and mountain-based, and its water source is limited, meaning that it
is not conducive to the needs of human survival, production and large-scale economic and industrial
construction. At the same time, single railway and highway conditions make it di�cult to form trade
advantages to promote regional economic development [13]. In terms of national policies, after the
1980s, the state implemented the strategy of speeding up the development of coastal areas, and the
economic development of the eastern coastal areas accelerated. By the 1990s, the income of urban
residents in the eastern part of the country had greatly increased, and the income of urban residents in
the eastern region had greatly increased [14]. The income gap between the western region and eastern
region has widened. Although since the reform and opening up to the outside world, the economic system
was adjusted and the market economy system was established. However, because of its position, cross-
border investment and overseas trade could not bene�t the region, which further widened the economic
level gap between the western region and the eastern region[15].

In addition, the study shows that the proportion of per capita medical expenditure in the western rural
areas between 2000 and 2015 is also increasing year by year. As a result of the higher education level,
quality training, medical facilities and services of the urban residents, compared with the rural areas, the
structural differences between the urban and rural dualism are �nally formed [16,17]. In addition, under
the in�uence of many factors such as resource environment and historical culture, the further
development of the western region has been restricted, resulting in a signi�cant difference in the level of
social security between rural and urban areas [18]. So, if there is a lack of �nancial input in rural areas’
social security in the system, especially for the farmers who lack of public medical security, the increasing
costs of diagnosis and treatment will lose touch with reality of the farmers’ actual ability, and even makes
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them unable to pay alone. Therefore, developing countries should pay attention to improving the skills of
rural residents in order to increase their productivity, income and pro�ts. At the same time, the �nancing
policies should be adjusted to narrow the gap between urban and rural residents.

This study shows that by the end of 2015, the average common bed space in rural areas of eight
provinces is lower than the national standard. From the macro level, this phenomenon is mainly due to
the serious shortage of local �nancial input, resulting in a large amount of infrastructure debt [19]. In the
medical institution system of the central and western backward areas, because of the weakening of the
original rural collective economic base, the capital input is not guaranteed, the management system is
loose, and the facilities of the village health rooms are changed from the public to the private individual
medical treatment points [20]. Medical equipment, diagnosis and treatment procedures, and other
hardware and software facilities can not meet the national standards is a long-standing reality. Therefore,
various public health funds and business development funds should be included in the budget, and with
the increase of �scal revenue, the proportion of investment should be gradually increased [21]. Through
the �nancial investment of the government, the township health centers can be provided with medical
equipment suitable to the rural reality, and the treatment ability and the level of treatment can be
continuously improved. In addition, we should pay attention to the management and management of the
existing rural medical and health resources, and effectively providing low-cost, high-quality medical and
health care services to the vast number of farmers [22].

The level of education and specialty of medical staff in poor rural areas is generally low. This may be due
to the low level of rural economy, low potential for development, highly educated medical workers believe
that these areas are not developed, and pay is not high. In addition, the current national treatment policy
in these areas is not attractive to senior health technicians, which is one of the important reasons for the
lack of medical resources in the western region [23]. There is no alternation between the old and the new,
and the structure of the medical staff is aging [24]. At the same time, there is a lack of necessary follow-
up continuing education and training to current personnel, which means health care personnel do not
understand the new medical and health technologies, and new means. [25] In this regard, how to realize
the primary purpose is to create a high-quality, skilled grass-roots physicians? First, the establishment of
village doctors professional quali�cations admission mechanism, rural doctors must have professional
quali�cations or professional (assistant) physician quali�cations; The second is to strengthen the rural
primary health care personnel training, establish a life-long education system[26]. We can make full use
of the three-level medical service network, and the rural health technicians at the grass-roots level
regularly rotate to urban medical institutions for free training and further education, and at the same time,
urban health technicians take turns in stages. Batch to the designated township health centers for
technical support and assistance, and then achieve talent interaction[27]. Finally, improve the technical
service ability and level of rural health personnel, promote the rapid development of rural health.

According to the survey of eight provinces from the perspective of government health expenditure. The
results of this study show that the annual government health expenditure increases linearly in 2011–
2016, and the difference between provinces is obvious. Because this model shows that the level of
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government health expenditure is related to the initial health expenditure and growth rate, and the initial
health expenditure is signi�cantly correlated with the growth rate (t = 17.606, p < 0.001), The difference of
initial health expenditure is one of the reasons for the difference of government health expenditure
among provinces. This is related to the �nancial pressure between different regions, where the level of
�scal revenue exists. Fundamentally, the difference is caused by the different levels of economic
development in various regions, and is a manifestation of the irrational economic structure [28].The
�nancing level of NRCMS is slightly different because of the difference of economic conditions among
different regions. At �rst, the provinces with lower economic ability have lower investment in health
resources, which also aggravates the pressure of residents in poor areas to get good social security. [29].
Therefore, the state should strengthen the adjustment of the balanced development of the regional
economy, promote the balanced development of the regional economy, and solve all kinds of problems
brought about by the unreasonable structure of the regional economy.

In addition, the study shows that per capita disposable income in 2013–2015 has a signi�cant predictive
effect on government health expenditure in the same period. This phenomenon may be due to the
increase or decline in per capita disposable income, which determines whether residents have more
capital to pay attention to medical conditions and the protection of their own health and. In turn, to
propose the need for basic medical facilities and services, this requires the government to consciously
adjust its investment in health care over the same period [30]. At the same time, the increase or decline of
farmers’ disposable income means whether the government also has the corresponding disposable funds
and the ability to strengthen the construction of medical care during the same period. Long term, the
administrative function of the government is too prominent, and the absence of the public service
function leads to the weakening of the rural medical and health service system. Therefore, for the
underdeveloped areas, from the management-oriented government to the service-oriented government,
the promotion of public functions such as education, health care and other public functions is a large
number of farmers in urgent need of public services [31]. Only in this way can the rural medical service
and insurance system be improved for a long time. If we do not break the “bottleneck” of the system and
mechanism, it will have a great impact on the reform of rural social medical security.

Farmers as the main object of the NRCMS, their satisfaction with this system is one of the important
indicators of evaluation. In this study, farmers’ overall satisfaction with the new rural cooperative medical
care is not very high. In poor areas, due to the lack of public health services, the new system should have
given greater bene�t to the poor. Qi[32]suggests that the NRCMS decreased the poverty rate signi�cantly
and raised wealth for middle and low income families. Guo[33] found there existed inequality in
reimbursement, saying that the reimbursement rate and ceiling bene�ted high income groups from
getting more reimbursement. The technical level in rural hospitals is limited. For outpatients, usually the
reimbursement rate is low. As for inpatients, they can only get the reimbursement certi�cation from
hospital after they discharge from hospital, especially for the long-stay patients. And many examinations
and approvals are needed from every level of health care institutions. It may take at least one month to
get compensation expenses after handing in the application. In addition, the technical level of rural
hospitals is limited, and if participants need more medical services and move to higher-level hospitals,



Page 11/17

usually large hospitals in the city, the way to get compensation is too di�cult. They can be compensated
within a week or two after a designed hospital is treated. At the same time, in order to make full use of the
limited funds, the amount of payment, the limit and the ratio of compensation are set when the hospital
expenses are compensated[34]. In the case of high compensation rate and low upper limit, the
compensation obtained by farmers is far from enough with structure. At present, government subsidies
and complex reimbursement process are weakening the application and attractiveness of the system.

Various analyses have shown that the farmers’ will of participation is in�uenced more by subjective
factors. Due to the fail of traditional cooperative medical care, the farmers have different worries about
the future sustain of NRCMS. Worried about the stability of the system, they thought the expected return
was low so they waited and saw it uncooperatively. Mao’s study showed that 67% of the non-participating
farmers chose not to participate because they did not understand the new system [35]. When they �nd
themselves enforced and unable to express their true opinions, they choose to participate passively. The
emergence of this phenomenon, on the one hand, shows that advocacy is insu�cient, on the other hand,
the capacity of regulators appears to be weak, and there is a lack of effective �nancial restraint
mechanisms and regulatory measures [36]. In order to increase participation, many local governments
have chosen not to provide su�cient funding, compensation and other details, some even exaggerating
the effect which masked the defects of the system, resulting in farmers lack of detailed information [37].
In addition, as an important bene�ciary group, and lack of resilience to economic risks, farmers have a
strong willingness to obtain �nancial protection. In the supervision mechanism established by the
government, farmers’ participation space is relatively small, which limits the scope of farmers’
participation.

According to the game theory, each stakeholder will try to maximize its gain or to rationally receive a
better future result in the process of regulation deciding. The stakeholders will interact with each other to
a balance point and then new regulations will be formed. As a systematic project, the stakeholders in the
NRCMS consists of the farmers, medical institutions, agencies and the government. Farmers are the
foundation of the system, medical institutions are providers of medical services and medical insurance,
and the government is the regulator. The success of the scheme depends on the coordination of the
relationship among them. If the wealth not bene�ts the farmers but other members, properly the scheme
isn’t being used optimally. Therefore, medical institutions, insurance agencies, governments and farmers
should not be opposed to each other. A balanced and coordinated mechanism of interest linkage should
be formed.

Conclusion
Although modi�ed NRCMS policies could reduce medical �nancial burden for rural residents to some
extent, the protection effectiveness was still limited, and the result of NRCMS reimbursement aggravated
health inequity. First of all, policymakers should pay attention to improving the skills and knowledge of
rural residents in order to reduce the gap of the education level between urban and rural residents.
Secondly, it is an important way in improving medical service in poor areas to build a team of grass-roots
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doctors with high quality and excellent technology, and to solve the worries of rural doctors. In addition,
the local government plays an irreplaceable role in regulating and controlling the implementation and
perfection of the policy. While strengthening the publicity of the new policy, it is also necessary to
strengthen the supervision of medical institutions and do a good job in the relevant investment and
expenditure of funds, to ensure the maximization of the interests of the people. Therefore, medical
institutions, insurance institutions, governments and farmers should not be opposed to each other,
forming a kind of �at balanced and coordinated mechanism of interest linkage appears to be of vital
importance.
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Figures

Figure 1

Per capita medical care expenditure as share of living expenditure of rural residents
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Figure 2

Number of medical devices and beds per 1,000 persons in urban and rural areas of eight provinces

Figure 3

Model of linear unconditional latent variable growth of government health expenditure


