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Abstract

This study aimed to analyze ethnicity differences in the hospitalization services utilization in the New
Cooperative Medical Scheme (NCMS). The data was taken from the NCMS office of Touying town,
Guyuan County, Ningxia Hui Autonomous Region. Among 2,362 patients admitted to the hospitals,
1,037 (43.9%) were of Hui ethnicity and 1,325 (56.1%) were of Han ethnicity. Approximately one-half
were female in both groups. The mean age was 36 y for the Hui versus 44 y in the Han group. Non-
Provincial Hospitals (NPH) admitted the largest proportion of patients in both groups, at 93 and 91%,
respectively, for the Hui and Han. Overall mean cost of hospitalization was 4,624 RMB per patient, Out-
Of-Pocket payment (OOP) was 2,615 RMB, 46% cost was reimbursed. In Provincial Hospitals (PH), the
median hospital costs were 6,141 RMB for Hui and 9,750 RMB for Han. The median reimbursement
rate in PH and NPH was 35% and 52 %, respectively. In the 5-14 y age groups, Hui had a much larger
proportion of injury causes than Han group. Our findings demonstrate ethnicity differences in the
hospitalization services utilization in the NCMS and provide the guide for the development of preventive

health care service in the minority areas.

Keywords: Hospital costs, Hospital characteristics, Disease constitution, Hui ethnic group, New cooperative medical
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Introduction

The New Cooperative Medical Scheme (NCMS) was
implemented in 2003, which is a main component of China’s
new rural medical insurance system. NCMS largely
concentrates on catastrophic illness and reimburses mostly for
inpatient expenses. By the end of 2009, 95.3% of all counties
and 91.5% (815 million) of the rural population would be
covered by NCMS [1]. These policies were designed to further
resolve illness-led poverty and the poor health care in the local
area.

Several studies had reported that patients who had participated
in NCMS were more likely to look for health care service [2].
NCMS improved the utilization of hospitalization services for
rural residents [3]. In China, more than 60% of populations
reside in rural communities, and rural hospitals constitute 16%
to 34% of all hospital discharges. Hospitalization plays a vital
role in the health of rural residents.

Previous studies have shown that the variations in the cost of
hospitalization and reimbursement were largely attributed to
the length of hospital stay, insurance coverage/payer, racial/
ethnic and socioeconomic position, designated hospitals,
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hospital characteristics and physicians [4-13]. Ethnic minority
regions in China have specific socioeconomic conditions and
policy environments worthy of exploration to assist in the
development of rural health insurance schemes [14]. However,
there are few studies reporting on the effects of ethnicity on the
cost of hospitalization and reimbursement. In this study we
aimed to analyze ethnicity differences in the hospitalization
services utilization in the New Cooperative Medical Scheme
(NCMS). We enrolled the inpatients of Touying Town, Guyuan
County, Ningxia Hui Autonomous Region in 2011.

Methods

Data and sampling

In this study the data was taken from the NCMS office of
Touying town, Guyuan County, located in the Southern
mountainous area of Ningxia Hui Autonomous Region
(NHAR). During 2011, total 2,362 patients were admitted to
the hospitals and their medical cost was covered by NCMS,
and all of them were selected and their data were analyzed.
NHAR had a GDP per capita of 11,784 RMB (about 1,571.2
USS$) in 2012. 48.8% of the area’s population is Hui ethnic
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minority group, a Muslim minority adhering to Islamic
principles, culture, diet and lifestyle. Guyuan has the greatest
concentration of Hui ethnic minority in any county in China.
Touying town is located in a less developed region, windy and
sandy with frequent droughts, and has a mixture of both Hui
and Han groups.

Variable definitions

Patient’s characteristics: We obtained the information about
patient’s characteristics, including ethnicity group, gender, and
age. Ethnicity group was identified as a dichotomous variable:
Hui or Han. Gender was male or female. Patients were
classified into five age groups, which were coded as: 1=0-4 y
old age, 2=5-14 y old age, 3=15-45 y old age, 4=45-65 y old
age and 5 > 65 y old age.

Hospital characteristics: The patients were hospitalized in 79
medical institutions which were classified into 2 categories:
Provincial Hospitals (PH) or Non-Provincial Hospitals (NPH).

Disease constitute: We used the patient’s diagnosis from
primary, the causes of admission were classified according to
the 10th revision of the International Statistical Classification
of Diseases and Related Health Problems (ICD-10), a medical
classification list by the World Health Organization (WHO).

Hospital costs: A claims database analysis of all
hospitalization costs and reimbursed of the NCMS in Touying
town, was conducted to identify differences in the total
inpatient hospital costs, Out-Of-Pocket payment (OOP)
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(hospital costs minus reimbursement costs), and the
reimbursement rate (reimbursement divided by inpatient
hospital costs).

Statistical analysis

All statistical analyses were performed using IBM SPSS 22.0
software. Categorical variables were reported as frequency and
percentage (%) and examined using chi-squared tests. Hospital
costs were reported as mean (SD), median, interquartile range,
25% and 75%, minimum and maximum, and examined using
Mann-Whitney tests due to the highly skewed distribution.
Regression analysis was performed to test multivariate
associations among the variables. P values were two-tailed and
P<0.05 was considered statistically significant.

Results

Demographics of the sample

A total of 2,362 inpatients were analyzed in this study, 1,037
(43.9%) were of Hui and 1,325 (56.1%) were of Han ethnicity.
Approximately one-half were female in both groups (x>=2.021,
P=0.16). The mean age was 36 y for the Hui versus 44 y for
the Han ethnicity (Table 1). The proportions of patients
hospitalized were similar for both groups. NPH comprised the
largest proportion of patients in both groups at 93% and 91%,
respectively, for the Hui and Han. PH represented a small
proportion of Hui and Han at 7 % and 9%, respectively.

Table 1. Distribution of patient demographic characteristics by ethnic group.

Demographic characteristics Hui (n=1,037) Han (n=1,325) x2 P
N % N %
Age (y), mean(SD) 36.56 (25.27) 44.05 (24.65) 49.134 <0.001
0-4 179 17.41 158 11.95
5-14 84 8.17 68 5.14
15-44 339 32.98 365 27.61
45-64 245 23.83 400 30.26
265 181 17.61 331 25.04
Gender
Male 504 48.6 605 45.66 2.021 0.16
Female 533 51.4 720 54.34
Hospital facility
PH 75 7.23 114 8.6 1.486 0.25
NPH 962 92.77 1211 914

Note: P value calculated by chi-square test.

Hospital costs, OOP and reimbursement rate

The total charges of the hospitalization during the study period
were 10.9 million RMB, the average annual hospitalization
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charge was 4,624 RMB for inpatients, 46% of which was
reimbursed by NRCM. Table 2 showed hospital costs, OOP,
and reimbursement rate by hospital characteristics and ethnic
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group. For patients in PH, the median hospital costs was 6,141
RMB for the Hui and 9,750 RMB for the Han (Mann-Whitney
test, P=0.016), the median OOP was 3,456 RMB for Hui and
4,896 RMB for the Han (Mann-Whitney test, P=0.037).
However, for patients in NPH, the Hui-Han had similar median

hospital costs and OOP, at 2,647-2,552 RMB (Mann-Whitney
test, P=0.840) and 1,252-1,221 RMB (Mann-Whitney test,
P=0.877), respectively. The median reimbursement rate of the
Hui and Han was similar in both PH (35% vs. 36%) and NPH
(52% vs. 52%).

Table 2. Hospital costs, OOP, and reimbursement rate by hospital characteristics and ethnic group.

Hospital cost (RMB) OOP (RMB) Reimbursement rate

PH NPH PH NPH PH NPH

Hui Han Hui Han Hui Han Hui Han Hui Han Hui Han
Mean 11728 17787 3677 3697 7319 10949 1992 2035 0.42 0.43 0.47 0.46
Std. deviation 12348 19488 3975 4611 8613 12791 2488 2971 0.16 0.15 0.17 0.17
Median 6141 9750 2647 2552 3456 4896 1252 1221 0.35 0.36 0.52 0.52
Interquartile range 15495 21038 3329 2926 10386 14254 1786 1563 0.31 0.27 0.31 0.31
Minimum 1099 869 189 126 741 618 89 48 0.13 0.05 0.06 0.04
Maximum 50760 79738 52513 75457 43760 54738 32513 50457 0.69 0.8 0.82 0.82
Percentiles
25 3382 4815 1450 1544 1656 2192 695 754 0.32 0.33 0.31 0.31
75 18876 25853 4778 4471 12042 16446 2481 2316 0.63 0.61 0.62 0.62

PH: Provincial Hospitals; NPH: Non-Provincial Hospitals; OOP: Out-Of-Pocket payment.

Distribution of diseases by frequency and costs of
hospitalization

All causes of hospitalization were shown in Table 3. In the 10
most frequent causes, diseases of the circulatory system,
diseases of the respiratory system and diseases of the digestive
system were the leading causes of hospitalization, followed by
injury, poisoning and certain other consequences of external
causes, disecases of the genitourinary system, pregnancy,
childbirth and the puerperium. Certain conditions originating in
the perinatal period and diseases of the eye and adnexa were
the seventh and eighth most common causes of hospitalization,
respectively, and the 10 together caused 2,120 hospitalizations
by NCMS, which was nearly 90% of all inpatients. We
observed major differences in the ranking of causes between
the Hui and Han. In the Han, diseases of the circulatory system
was in the first place, which were nearly twice as the Hui, the
proportion were 23% and 15%, respectively. In the other
ranking of hospitalization, the Hui and Han were roughly
same.

There are major differences in hospital costs by ethnicity group
and major cause grouping. Overall, diseases of the circulatory
system, diseases of the digestive system and injury, poisoning
and certain other consequences of external causes were the
leading of hospital costs, followed by diseases of the
respiratory system, neoplasms, diseases of the genitourinary
system. The 6 together cost 8.79 million RMB, which was
about 80% of the total hospital costs.
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The reasons for hospitalization were different in the age group.
In the 0-4 y age group, Hui-Han disease categories were
similar, nearly half were diseases of the respiratory system
(47.5%). Certain conditions originating in the perinatal period
accounted for nearly a quarter (23.5%, 27.8%, respectively). In
the 15-44 y age groups, diseases of the digestive system were
nearly 19% (20.1%, 18.4, respectively). Injury, poisoning and
certain other consequences of external causes were nearly 17%
(18.9%, 15.6%, respectively). Pregnancy, childbirth and the
puerperium were about 14%. In the 45-64 y age group,
diseases of the circulatory system were 29%. Diseases of the
digestive system were 22%. In the > 65 y old group, Hui-Han
classification of diseases were similar, but the proportion was
different, diseases of the circulatory system for Hui and Han
were 37%, 47%, respectively. In the 5-14 y age group, Hui had
a much larger proportion of injury, poisoning and certain other
external causes (27% vs.7%) but a much lower proportion of
respiratory diseases (13% vs. 42%) than the Han group.
Digestive diseases had similar proportion in both groups
(25-26.5%).

FEthnic group as a moderator of the relationship
between age, hospital characteristic, and gender with
hospital costs

In model 1, the hospitals and age were significantly associated
with hospital costs, and the model explained 24.9% of the
observed variability (Table 3). In model 2, multiple regression
analyses revealed a significant interaction between age and
ethnic group (B=0.406, p<0.001) and a marginal significant
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interaction between hospital and ethnic group (B=-2.224,
p=0.061) on hospital costs.

Wu/Li

Table 3. Multiple regression analyses of hospital, ethnic group, gender, age, and ethnic group by age, hospital and gender.

Variables Model 1 Model 2

B S.E t Sig. B S.E t Sig.
Constant 9.799 0.139 70.26 0 9.35 0.42 22.24 0
Hospital (PH=ref.) -1.331 0.061 -21.713 0 -0.91 0.199 -4.56 0
Ethnic group (Hui=ref.) -0.056 0.034 -1.647 0.1 -0.227 0.261 -0.87 0.384
Gender (Male=ref.) -0.026 0.034 -0.761 0.447 0.074 0.108 0.682 0.495
Age (0-4 y old=ref.) 0.248 0.013 18.826 0 0.09 0.021 4.361 0
Ethnic group x Age 0.406 0.041 9.799 0
Ethnic group x Hospital -0.224 0.119 -1.88 0.061
Ethnic group x Gender -0.077 0.066 -1.18 0.24
R2 0.249 0.28
F change 194.158 33.941

In order to demonstrate the moderate effect and the size of the
effect of ethnic group on the association between the level of
hospital and hospital costs, the average number of hospital
costs for the Hui and Han in PH and NPH was calculated and
plotted. As shown in Figure 1, there was a negligible difference
in the hospital costs between Hui and Han in NPH
(mean=3,688, 95% CI=3506-3871). In contrast, in PH average
hospital costs of Han group was 1.5 times (mean=17,787, 95%
CI=14171-21403) of Hui group. The effect size of the
difference was in the small to medium rang (Cohen’s d= 0.37).

Discussion

The difference of disease spectrum and hospital costs
in PH

By analyzing the composition of hospital diseases, we can
know current health hazards of common diseases and provide
the rational distribution of medicine and health resources. In
our study, overall disease spectrum of Hui and Han was
different. For the Han, diseases of the circulatory system
ranked the first and diseases of the digestive system ranked the
third. For the Hui, diseases of the digestive system ranked the
first and diseases of the circulatory system ranked the third.
Diseases of the respiratory system ranked the second in both
Han and Hui. This is related to unique diet, living habit and
genetic background of Hui and Han. In addition, the average
age of Hui patients was 7.5 y lower than Han patients. The
incidence of diseases of the circulatory system is known to be
positively correlated to the age. These data suggest that health
policy makers should employ different health service and
disease prevention strategies for Hui and Han.

Hui and Han patients showed no difference in the choice of
medical institutions, but the hospital costs were different. Han
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patients spent more money in high-grade medical institutions,
and the amount spent was more dispersed. A large number of
studies have shown that the cost is related to the type of
disease, the severity of the disease, length of hospital stay,
economic condition, and the religious culture. The reason for
the difference need further study.
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mean of hospital costs|RMB)

2000 -+

0
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Figure 1. Mean of hospital costs by hospital characteristic and
ethnicity group.

Graded reimbursement system

The average compensation rate was 46%, consistent with
previous studies. Some studies suggest that the reimbursement
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system does not achieve grade ladder medical expenses. This
study supported this view; high-level hospital reimbursement
rate is lower while low-level hospital reimbursement rate is
higher. The cost of hospitalization is a non-normal distribution
of data, so the median is usually used. The proportion of
reimbursement in this study was 35% and 52% at PH and
NPH, respectively.

However, the real reimbursement rate of hospitalized patients
was much lower than the nominal, especially in NPH with the
range of 60-90%. OOP was 2,615 RMB, about more than half
the average annual wage in Guyuan County. The proportion of
compensation is affected by the patient’s medical institutions
and the complexity of reimbursement procedures. Furthermore,
high OOP NCMS hospitalized patients may be banned from
receiving necessary medical care, especially for those living in
poor rural areas [15].

The difference of diseases prevention and treatment
for 5-14 y old children

In this study, Hui children inpatients accidental injuries are the
first largest contributor to ethnicity disparities in incidence
rate. Hui cases were nearly four times as many as those of Han
and more than half of the hospitalizations were attributed to
fractures. Home injuries and falls are responsible for the
majority of the injuries. Parents play an important role in the
prevention of child prevalence of unintentional injuries. Many
studies have demonstrated that family with lower socio-
economic status was associated with children intentional injury
risk [16]. Generally, Hui get married at a younger age. Younger
parents are usually less experienced to care their children. On
the other hand, due to Family Planning Policy and special
fertility culture, Hui has more children than Han. As a result,
Hui did not have enough time to take care of their children.
Hui parents should pay special attention to 5 to 14 y kids.
Teachers should assist parents to help children, thereby
reducing the rate of injuries.

Children are susceptible to respiratory disease. Of particular
concern are the in inpatient rates among 5-14 y old. Within this
group, Han had over three times the rate of their Hui peers. The
reason may be low smoking rate in Hui. Passive smoke is
particularly dangerous for children. Children exposed to
second-hand smoke are at higher risk of respiratory diseases.
Therefore, it is particularly important to strengthen the
education of tobacco control and enhance their guardian’s
health protection awareness.

In conclusion, our study showed the differences in the
hospitalization services utilization in Hui and Han. These
findings provide the guide for the development of preventive
health care service in the minority areas in Northwest China.
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