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Abstract 13 

Background: This study aims to research the total current curative expenditure (CCE) of 14 

cardiovascular and cerebrovascular diseases (CVDs) and their influencing factors in Xinjiang, China. 15 

Methods: Through multistage stratified cluster sampling, the sample information of patients with 16 

CVDs in Xinjiang, in 2017, was collected. Under the framework of “System of Health Accounts 17 

2011,” the top-down allocation method was used to calculate the CCE of CVDs. Multiple linear 18 

regression was used to analyze the influencing factors.  19 

Results: The CCE of CVDs in Xinjiang was 10.574 billion yuan; 86.81% of the CCE was spent in 20 

hospitals, of which 67.22% went to general hospitals. Coronary heart disease, hypertension, and 21 

cerebral infarction were the top three diseases among the treatment cost of CVDs, accounting for 22 

74.20% of the total treatment cost. The CCE of older adults aged 65 years and above accounted for 23 

43.51%. The main factors affecting the hospitalization cost were length of stay, grade of the medical 24 

institution, operation, age, payment method, and gender.  25 

Conclusions: CVDs consume numerous health funds in Xinjiang; prevention and control work focus 26 

on older adults. Further, the flow of treatment cost institutions is unreasonable; thus, the role of 27 

primary medical institutions in the prevention and treatment of chronic diseases should be 28 

strengthened. Reducing the length of hospital stay can effectively control the CCE. 29 

 30 

Keywords: cardiovascular and cerebrovascular disease, current curative expenditure, influencing 31 

factors, SHA2011 32 

 33 

Background 34 

Cardiovascular and cerebrovascular diseases (CVDs) generally refer to the ischemic or 35 

hemorrhagic diseases of the heart, brain, and systemic tissues caused by hyperlipidemia, blood 36 
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viscosity, atherosclerosis, and hypertension [1]. Globally, CVDs have become a major public health 37 

problem endangering human health. It is estimated that 17.8 million people died of CVDs in 2017, 38 

accounting for about one-third of global deaths [2]. More than 50% of the deaths from chronic non-39 

communicable diseases are caused by CVDs, especially in middle-income and low-income countries 40 

with poor healthcare services; the disease burden situation is more severe [3]. In China, the mortality 41 

rate of cardiovascular disease ranked first in 2016, higher than that of cancer and other diseases [4]. 42 

At the same time, with the aging population and the progress of medical technology, the number of 43 

patients with all types of cardiovascular diseases showed an upward trend. From 1990–2016, the 44 

increase in the number of CVDs, excepting rheumatic heart disease, was relatively small (20.7%); the 45 

increase of other types is more than 65% [5]. Once diagnosed with CVDs, patients require long-term 46 

drug treatment and regular review, which leads to a substantial increase in treatment costs and places 47 

a huge economic burden on families. CVDs have become the main cause of the economic burden of 48 

chronic diseases. 49 

Today, research on the treatment cost and influencing factors of CVDs is conducted globally. In 50 

the United States (U.S.), the direct cost of CVDs between 2013 and 2014 was estimated at $199.2 51 

billion, accounting for 14% of the total national health expenditure [6]. In Switzerland, the medical 52 

expenditure on CVDs was 10.1 billion Swiss francs in 2011, accounting for 15.6% of the total 53 

medical expenditure, thereby being the most expensive diseases [7]. In Mexico, the direct economic 54 

burden of four diseases—hypertension, heart failure, myocardial infarction, and atrial fibrillation—55 

was $11.2 billion in 2015, equivalent to 4% of the country's total medical costs [8]. In China, the high 56 

expenditure on CVDs also poses great challenges to the government, families, and patients. In 2016, 57 

the total cost of hospitalization for CVDs was 19.085 billion yuan (AMI), while it was 25.419 billion 58 

yuan for intracranial hemorrhage and 60.105 billion yuan for cerebral infarction, with an average 59 

annual growth rate of 29.15%, 16.88%, and 22.24%, respectively, since 2004 [9]. However, most 60 

studies have focused primarily on economic analysis of certain types of CVDs with high incidence 61 

and serious illness. There are fewer studies on the treatment cost of cardiovascular and 62 
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cerebrovascular diseases in a large sample. 63 

Xinjiang is one of the major provinces in Western China and incurs a heavy burden from CVDs. 64 

In 2017, the mortality rates of heart disease in urban and rural areas were 95.40/100000 and 65 

136.97/100000, respectively, and heart disease ranked first among the causes of death in Xinjiang. 66 

Therefore, it is necessary to study the treatment cost of CVDs in Xinjiang Province. The System of 67 

Health Accounts 2011 (SHA2011) is a new method of total health expenditure accounting introduced 68 

by the OECD, Eurostat, and the WHO in 2011. This system is an internationally recognized 69 

monitoring and analysis tool for health financing systems, which has good international and regional 70 

comparability. Using this method to calculate the total health cost of CVDs can provide important 71 

data support for the government to accurately formulate targeted prevention and control strategies for 72 

CVDs and to determine a reasonable funding plan. In this study, using SHA2011, comprehensive 73 

accounting and analysis of the total cost of treatment of CVDs were conducted in Xinjiang in 2017 74 

from the perspective of service providers and population benefits. Furthermore, we analyzed the 75 

survey data to determine the influencing factors of the treatment burden of patients with CVDs. 76 

Methods and analysis  77 

Macro data sources 78 

The macro data of this study come from the "2017 Xinjiang health financial annual report," the 79 

"2017 health statistics annual report," and the government health investment monitoring system of 80 

Xinjiang Uygur Autonomous Region; and the total amount of recurrent health expenditure of the 81 

whole province is summarized. 82 

Case data field investigation 83 

In this study, a multistage stratified sampling method was used to select medical and health 84 

institutions as the monitoring points of total health expenditure. In the first stage, five regions were 85 

selected according to the actual situation of the autonomous region, including Urumqi, the 86 

Bayinguoleng Mongolian Autonomous Prefecture, Ili, Hami, and Kashgar. In the second stage, three 87 
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to five counties (districts) were selected according to the working foundation and information 88 

construction of health and family planning medical institutions. Five streets, communities, and 89 

townships were chosen in the selected districts and counties, and one to three villages or 90 

neighborhood committees were selected as samples in each township. After determining the survey 91 

area, sampling was conducted according to the level and classification of health institutions. Three 92 

hundred and fifty-two health institutions were investigated. The CVD cases collected numbered 93 

711,116, including 539,293 outpatient cases and 171,823 inpatient cases. The basic information of 94 

patients includes age, gender, disease, cost, length of hospital stay, and financing plan. 95 

Accounting method 96 

SHA2011 adopts the top-down accounting method, that is, after the regular health expenses are 97 

obtained from the macro data, the allocation coefficient obtained from the field survey data are used 98 

to decompose the regular health expenses into other dimensions for accounting and the current 99 

curative expenditure (CCE) of CVDs in the whole province. 100 

The CCE funds come from medical income, government project subsidies, and basic expenditure 101 

subsidies (including outpatient and inpatient). Taking the hospital outpatient CCE as an example (102 

), the hospital outpatient medical income ( ) is the product of the hospital's total outpatient 103 

income ( ) and sharing coefficient . The hospital total outpatient income is obtained by 104 

summarizing the relevant data from the Xinjiang Health Statistics Yearbook 2018 and Xinjiang Health 105 

Finance Annual report 2018; the coefficient  is the proportion after deducting the preventive 106 

outpatient income ( ). The outpatient basic expenditure subsidy ( ) is the result of the 107 

allocation of basic expenditure subsidies in treatment services, and the outpatient project subsidy (108 

) refers to the outpatient service projects assigned to the hospital. The specific accounting 109 
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method is as follows： 110 

 111 

 112 

 113 

 114 

Outpatient basic curative expenditure subsidy: 115 

 116 

Where represents the curative basic expenditure subsidy,  represents the total number of 117 

inpatient bed days, and  represents the number of outpatient curative patients. k = 0.1 and 118 

represents the number of outpatient work conversions; 10 outpatient services are equivalent to one 119 

hospital bed day. 120 

 121 

 122 

 123 

 124 

 represents the total number of outpatient visits,  represents the number of preventive outpatient 125 

visits of sample institutions, and  represents the total number of outpatient visits of sample 126 
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institutions. The proportion of preventive outpatient income in the total income and the proportion of 127 

preventive outpatient visits in the total outpatient visits are all derived from the data of the sample 128 

institutions. 129 

Analysis of influencing factors of hospitalization expenses of CVDs  130 

The main factors influencing hospitalization expenses of CVDs were determined through the 131 

analysis of hospitalization expenses. Spearman correlation analysis was used to test the correlation 132 

among hospitalization expenses whether surgery, length of stay, insurance status, institution level, 133 

admission season, gender, or age. Since the length of hospital stay and the total cost were positively 134 

skewed to the peak distribution, the logarithmic transformation was performed before the analysis. 135 

Multiple linear regression was used to analyze the influencing factors. Test level α = 0.05. Stata 12.0 136 

and SPSS 26.0 were used to analyze the data. 137 

Results 138 

A fundamental result in the CCE of CVDs 139 

In 2017, the treatment cost of CVDs in Xinjiang was 10.574 billion yuan, accounting for 28.69% 140 

of the treatment cost of chronic non-communicable diseases (36.862 billion yuan) and 1.24% of the 141 

GDP. The hospitalization cost was 7.412 billion yuan, accounting for 70.09%, and the outpatient cost 142 

was 3.163 billion yuan, accounting for 29.91%. 143 

Institutional distribution of the CCE for CVDs 144 

The CCE of CVDs was spent mainly in hospitals, accounting for 86.81% (67.22% in general 145 

hospitals, 16.28% in traditional Chinese medicine hospitals, and 3.31% in specialized hospitals); the 146 

proportion of primary medical and health institutions was 10.71%. Among the total CCE, 74.12% 147 

went to inpatient services, while only 29.91% went to outpatient services (Table 1). 148 

[Place tab 1 here] 149 

CCE of different CVDs 150 
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In the CCE of CVDs, the top three were coronary heart disease, hypertension, and cerebral 151 

infarction, accounting for 74.20% of the total CCE. From the perspective of disease service function 152 

distribution, the CCE of hypertension was mainly outpatient service, accounting for more than half of 153 

the outpatient CCE. In the inpatient service, cardiovascular diseases accounted for nearly 70%, and 154 

cerebrovascular diseases accounted for 23.55% (Figure 1). 155 

[Place fig 1 here] 156 

 157 

Distribution of beneficiaries of the CCE of CVDs 158 

According to the age distribution of the population, the CCE of CVDs in 2017 was concentrated 159 

in middle-aged and elderly people aged 45–84 years, with a CCE of 9.096 billion yuan, accounting for 160 

86.02%. It is worth noting that this was spent by 43.51% of elderly people aged 65 years and above, 161 

while the proportion of the population they accounted for was only 6.48%, and the proportion of CCE 162 

was significantly higher than that of the population. Moreover, inpatient service was the main group 163 

for CVDs in all age groups, and the proportion of inpatient service cost was more than 60% (Figure 164 

2). 165 

[Place fig 2 here] 166 

The disease composition of the CCE of CVDs differed across age groups. Taking the results of 167 

2017 as an example, the proportion of coronary heart disease and essential hypertension in all age 168 

groups above 35 years old was significantly higher than that of other diseases. Among them, the age 169 

group with the highest treatment cost for primary hypertension was 35–79 years old, accounting for 170 

more than 30%. The treatment cost for coronary heart disease ranks first, after the age of 60, as this is 171 

the main disease endangering the health of the older adults group (Figure 3). 172 

[Place fig 3 here] 173 

Factors influencing the CCE of hospitalization for CVDs 174 
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Spearman correlation analysis results are shown (Table 2). There was a positive correlation 175 

between hospitalization expenses and age (r = 0.115, P < 0.001), gender (r = 0.058, P < 0.001), length 176 

of stay (r = 0.564, P < 0.001), type of insurance (r = 0.362, P < 0.001), institution level (r = 0.582, P < 177 

0.001) and surgery (r = 0.232, P < 0.001). There was a negative correlation between age and gender, 178 

insurance type and surgery (Table 2). 179 

[Place tab 2 here] 180 

The hospitalization CCE was log-transformed to approximate normally distributed data; the 181 

regression equation was established by multiple linear regression analysis, the equation was 182 

statistically significant (F = 20873.31, P < 0.001); and the diagnosis of multicollinearity was all within 183 

the normal range without the presence of collinearity. From the standard partial regression 184 

coefficients, the top five factors affecting hospitalization CCE were whether the institutions were 185 

county- (District-) level institutions, days of hospitalization, whether the institutions were municipal-186 

level institutions, whether patients were older than 65 years, and whether or not patients had surgery. 187 

All independent variables included in the regression equations contributed 52.2% to the variability of 188 

the dependent variable (Tables 3). 189 

[Place tab 3 here] 190 

Discussion 191 

CVDs have become a major health problem in China. It is reported that the age-standardized 192 

prevalence rate of cardiovascular disease in China increased by 14.7% from 1990–2016 [10]. At the 193 

same time, the total hospitalization expenses of CVDs are also increasing rapidly. Since 2004, the 194 

average annual growth rate has exceeded 20%, far higher than the growth rate of the GDP [9]. More 195 

patients with cardiovascular disease spend money on medical care and treatment, which causes a 196 

serious economic burden. In this study, it was noted that the treatment cost of CVDs in Xinjiang in 197 

2017, reached 10.574 billion yuan, accounting for 20.37% of the treatment cost of all diseases (51.916 198 

billion yuan), higher than the national average of 18.3% [1]. This shows that CVDs consume 199 
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numerous medical and health resources. Therefore, from the perspective of reducing the economic 200 

burden of disease, CVDs should be the focus of disease prevention and control in Xinjiang in the 201 

future. 202 

It is worth noting that older adults have become the main victims of CVDs, which is an important 203 

factor influencing the growth of health costs. The regression analysis also confirmed that the impact 204 

of adults over 65 years old on health expenditure is significantly greater than that of other age groups. 205 

The treatment cost of this group accounted for 43.51% of the total treatment cost of CVDs. In the past 206 

three population censuses, the proportion of adults over 65 years old in Xinjiang reached 3.91%, 207 

4.67%, and 6.48%, respectively, showing an obvious acceleration and the serious aging problem. Due 208 

to the continuous deterioration of physical functions, older adults often suffer from a variety of 209 

complications concurrently, which undoubtedly creates a huge economic burden on older adults 210 

whose income source is primarily family support [11]. It can be seen that strengthening the 211 

intervention of risk factors for older adults and realizing healthy aging is the inevitable way to cope 212 

with the changes in the population structure in Xinjiang. 213 

In this study, it was noted that the top three diseases with the highest treatment cost were 214 

coronary heart disease, hypertension, and cerebral infarction, with a total amount of 7.846 billion 215 

yuan, accounting for three-quarters of the total cost of treatment of CVDs. Research should focus on 216 

targeted prevention and control for these diseases. Studies have noted that more than 80% of the 217 

incidence of ischemic cardiovascular disease can be attributed to dyslipidemia, hypertension, and 218 

diabetes and 20% to lifestyle and other factors [12]. Therefore, the prevention and control of CVDs, 219 

should focus on primary prevention by forming healthy eating habits and behavior. Further, the 220 

outpatient control of hypertension, hyperlipidemia, and hyperglycemia according to the risk factors of 221 

the disease to effectively prevent the occurrence of cardiovascular and cerebrovascular events should 222 

be another focal point. At present, standardized management of hypertension and hyperglycemia has 223 

been conducted steadily in Xinjiang. From 2011–2019, the standardized management of these two 224 

chronic diseases in basic public health service projects increased by 212% and 181%, 225 
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respectively[13]. However, the prevention and control of dyslipidemia still lag behind hypertension 226 

and diabetes. International studies have shown that for every 1 mmol/L decrease in LDL cholesterol, 227 

the risk of cardiovascular disease decreased by 22% [14]. Therefore, strengthening the outpatient 228 

control of dyslipidemia can effectively improve the cost-effectiveness of secondary prevention. 229 

From the perspective of institutional flow, the cost of CVD treatment in Xinjiang is concentrated 230 

in hospitals, accounting for 86.81%, and the proportion of primary medical institutions was low. 231 

There is an "inverted triangle" phenomenon in the health resource allocation of the treatment cost of 232 

CVDs, which is not consistent with the planning structure of chronic disease prevention and control 233 

strategy and hierarchical diagnosis and treatment policy. We should further implement the 234 

hierarchical diagnosis and treatment policy, improve the health service ability of grassroots 235 

institutions, and realize the reasonable diversion of medical treatment. 236 

The hospitalization expenses of patients with CVDs accounted for 70.09% of the treatment 237 

expenses in Xinjiang. The rapid growth of inpatient services is the main driving force of the growth of 238 

medical expenses [15]. According to the regression analysis of the influencing factors of 239 

hospitalization expenses, the length of stay is the most important factor, which is consistent with other 240 

research results [16]. Logically, the longer the length of hospital stay, the more medical resources 241 

will be consumed, which leads to higher hospital costs [17]. Shortening hospital stays is the most 242 

direct and effective way to reduce the total health cost of patients with CVDs. The level of medical 243 

institutions is another key factor affecting hospitalization expenses. In this study, it was noted that the 244 

county- (District-) level medical institutions are the protective factor of hospitalization expenses, 245 

which shows that lower-level medical institutions can effectively reduce the burden of disease costs of 246 

residents [18, 19]. However, some studies have shown that with the advancement of healthcare 247 

reform, grassroots medical and health institutions are still facing many problems, such as a lack of 248 

human resources, insufficient utilization of services, and low service capacity [20]. The allocation of 249 

health resources in Xinjiang shows that the Gini coefficient of the geographical distribution of 250 

medical and health resources in Xinjiang in 2016 is 0.5572, which is uneven in geographical 251 
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distribution, especially in remote grassroots areas, where residents have poor access to health services 252 

[21]. Combined with the flow direction of hospitalization expenses, we should further improve the 253 

supply quantity, the quality of healthy human resources, and the backward situation of medical and 254 

health services in grassroots and county-level medical institutions. The impact of surgery on 255 

hospitalization cost is second only to the length of stay and the level of medical institutions. Surgeries 256 

will not only increase the cost but also extend the length of the hospital stay [22]. In the study 257 

sample, the average treatment cost of surgical patients was 3.18 times that of non-surgical patients. 258 

The treatment cost of surgical patients is significantly higher than that of non-surgical patients 259 

because cardiovascular surgery requires expensive stents and imported drugs. In this study, it was also 260 

confirmed that the cost of medical insurance patients is higher than that of self-funded patients. Wang 261 

Ting and other scholars found that the gradual improvement of the social basic medical security 262 

system could lead to an increase in the total cost of healthcare [23]. It can be seen that the gradual 263 

improvement of the medical security system not only promotes patients’ ability to obtain better 264 

medical services but also increases the total medical expenses. 265 

Conclusion 266 

The research on the CCE of patients with CVDs in Xinjiang province shows that the economic 267 

burden of patients with CVDs is relatively heavy. The top three influencing factors of hospitalization 268 

expenses were length of stay, grade of medical institution, and whether or not surgery was performed. 269 

It is suggested to promote the hierarchical diagnosis and treatment system, strengthen the role of 270 

primary medical institutions in the prevention and treatment of chronic diseases, focus on monitoring 271 

middle-aged and elderly people, and effectively control the CCE by reducing the length of hospital 272 

stays. 273 

List of abbreviations 274 

CVDs: Cardiovascular and cerebrovascular diseases 275 

CCE: current curative expenditure  276 
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 369 

Figures 370 

Table 1 institutional distribution of curative care expenditure of CVDs in Xinjiang in 2017
*
 371 

 

Outpatient Inpatient Total 

(million) % (million) % (million) % 

Hospital 2533.54  27.60  6645.78  72.40  9179.33  86.81  

General hospital 1987.20  27.96  5120.29  72.04  7107.49  67.22  

Traditional Chinese medicine hospital 479.39  27.84  1242.51  72.16  1721.90  16.28  

Special hospital 66.95  19.13  282.99  80.87  349.94  3.31  

Primary medical institution 367.30  32.42  765.72  67.58  1133.00  10.71  
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Outpatient service institution 261.63  100.00  0.00  0.00  261.63  2.47  

Public health institution 0.05  100.00  0.00  0.00  0.05  0.00  

Total 3162.53  29.91  7411.50  70.09  10574.01  100.00  

*Primary medical institution include township health centers and community health centers; Outpatient service institution 372 

settings include village health rooms and health service stations; Public health institution includes disease control, maternity 373 

and child care specialist hospitals, etc. 374 

 375 

Tables 2 Variable correlation analysis(r)
*
 376 

  1 2 3 4 5 6 7 

1 Hospitalization expenses 1       

2 Age .115** 1      

3 Sex .058** -.023** 1     

4 Length of stay .564** .061** .012** 1    

5 Insurance .362** -.026** .055** .247** 1   

6 Institution level .582** 0.005 .071** .305** .486** 1  

7 Surgery .232** -.127** .019** .114** .060** .120** 1 

*Abbreviations: r =Spearman’s correlation coefficient.* p < 0.05, ** p < 0.01. For insurance: urban employees’ basic medical 377 

insurance=4, urban residents’ basic medical insurance=3, new rural cooperative medical care =2, self-funded=1. For institution 378 

level: provincial institution=3, municipal institution=2, district and county institution=1. For surgery: no surgery=0 and 379 

surgery=1. For sex: female=1 and male=2. 380 

 381 

Table 3 Influencing factors regression analysis of hospitalization CCE of CVDs in Xinjiang
*
 382 

Model 

Unstandardized 

Coefficients 

Standardized 

coefficients 
t Sig. 

B Std. Error Beta 

Constant 3.549  0.004   988.722  <0.001 

Age 0.003  0.000  0.122  71.194   

Sex 0.021  0.001  0.029  17.201  <0.001 
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Length of stay 0.028  0.000  0.413  232.795  <0.001 

Insurance      

  Self-paying -0.079  0.003  -0.058  -29.903  <0.001 

new rural cooperative medical care  -0.026  0.002  -0.034  -14.517  <0.001 

urban residents’ basic medical insurance -0.008  0.002  -0.010  -4.740   

Institution level      

  District and county institution -0.380  0.002  -0.509  -204.493  <0.001 

  Municipal institution -0.199  0.002  -0.233  -104.783  <0.001 

Surgery 0.227  0.002  0.172  100.792  <0.001 

*
Note: Setting dummy variables for insurance type and medical institution level. For Institution level: district and county 383 

institution="1" if it was and "0" otherwise; municipal institution="1" if it was and "0" otherwise. As for the provincial 384 

institution, setting to "0". For insurance: Self-paying="1" if it was and "0" otherwise; new rural cooperative medical car="1" 385 

if it was and "0" otherwise; urban residents’ basic medical insurance="1" if it was and "0" otherwise. As for urban 386 

employees’ basic medical insurance, setting to "0".  387 

 388 


