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Abstract: Objective Diabetes is one of the most serious and most critical health problems facing the world in the 21st 

century. The number of patients is increasing year by year, and it has a huge impact and burden on individuals and families, 

society and the country. This study estimates the medical expenses of diabetes in China and provides a basis for implementing 

diabetes prevention and treatment strategies. Methods Using the 2015 China Health and Retirement Longitudinal Study 

(CHARLS), the propensity score matching (PSM) was used to solve the sample selection bias to study the impact of diabetes 

on residents' outpatient, hospitalization and total direct health expenditure. At the same time, attribution analysis is used to 

measure the part of the health expenditure of Chinese diabetic patients attributable to diabetes. Results Diabetes significantly 

increased the health expenditure of residents. The outpatient, hospitalization and total direct health expenditures of Chinese 

diabetic patients were significantly higher than those of non-diabetic patients. Among them, the difference in hospitalization 

expenses was the largest; 62.69% of the total expenditures of Chinese diabetic patients were attributed to diabetes. Conclusion 

Diabetes medical expenses are high, and diabetes-related treatment costs are high. We should expand the support and 

awareness of diabetes-related medical insurance compensation policies, strengthen early diabetes intervention and health 

education, and improve drug compensation policies to effectively reduce diabetes medical expenses. 
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1. Introduction 

According to the latest data released by the International 

Diabetes Federation (IDF) [1], the number of diabetes 

patients in China ranked first in the world in 2019, reaching 

116.4 million, and it is expected to remain the highest in 

2045, reaching 147 million. With population growth and 

aging intensification, the number of diabetes patients in 

China will further rise. Diabetes has a long course, not 

obvious at the initial stage, and many complications, which 

brings a huge economic burden of disease to individuals and 

society. It can be seen from the Diabetes Atlas published by 

IDF that from 2013 to 2019, China’s diabetes medical 

expenditure increased from 38 billion U.S. dollars (about 

231.4 billion yuan) [2] to 109 billion U.S. dollars (about 

752.1 billion yuan). The growth rate was 19%, much higher 

than the 11% growth rate of total health expenditure during 

the same period. China's diabetes medical expenses are high 

and the growth trend is fast. Calculating the various 

components of China's diabetes medical expenses and 

analyzing the distribution of diabetes medical expenses can 

clearly understand the consumption of diabetes health 

resources, so as to provide a reference for exploring ways to 

effectively reduce diabetes medical and health expenditures. 

Researches on diabetes medical expenses in China have 

shown that diabetes has brought a heavy disease economic 

burden to patients and society. Xu Nan (2016) and others 

estimated that the total annual medical expenses of China's 

diabetes treatment population in 2013 was about 85~100 

billion yuan, and its average annual real growth rate was 

15.14%, which exceeded the GDP growth rate in the same 

period [3]; A study by Mingxing Yu (2019) and others 

showed that the total economic burden of diabetes patients 

in Sichuan Province in 2014 reached 7.06 billion yuan, of 
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which the direct economic burden was 6.01 billion yuan [4]; 

In 2015, Leng Yao (2018) and others estimated that the per 

capita economic burden of disease for middle-aged and 

elderly diabetic patients in China was 9594.1 yuan/year, and 

the population’s disease economic burden accounted for 

0.38% of GDP in the same year, which was 259.86 billion 

yuan [5]; In 2016, the total disease economic burden of 

diabetic patients with one and two or more complications 

was 9,035 yuan and 14,333 yuan, respectively. The total 

disease economic burden of diabetic patients in Jiangsu 

Province reached 27.1 billion yuan, accounting for the 

region's GDP that year of 0.35% [6]. Through the above 

research, it can be found that the current estimates of 

diabetes costs in China are all the health expenditures of 

diabetic patients, and it is not clearly stated how many of 

them are caused by diabetes, that is, the health expenditures 

attributed to diabetes. Therefore, there is a certain degree of 

bias in the measurement results. Diabetes will increase the 

risk of other complications or chronic diseases, especially 

middle-aged and elderly patients are often accompanied by 

other chronic complications. Diabetes has also increased the 

treatment costs of general diseases that are not directly 

related to diabetes, and has brought a heavy excess 

economic burden of diabetes, and how much of this is 

attributed to diabetes, currently few studies in China have 

clearly pointed out. 

The research on diabetes-related medical expenses in 

foreign countries has been carried out earlier and has formed 

a relatively mature method and system for calculation. 

Among them, with the United States as the representative, 

the American Diabetes Association has used the attributable 

risk method to measure the economic burden of diabetes in 

the United States every few years since 1978. In 2012, the 

average annual medical expenses for people with diagnosed 

diabetes in the United States was approximately US$13,700, 

of which approximately US$7,900 was attributed to diabetes. 

On average, the medical expenditures of people diagnosed 

with diabetes are about 2.3 times higher than those without 

diabetes. Medical care expenditures for patients with 

diagnosed diabetes account for more than one-fifth of the 

country's total health expenditures, and more than half of the 

expenditures are directly attributable to diabetes. By 2017, 

the health expenditure of patients with diagnosed diabetes 

accounted for a quarter of the total health expenditure of the 

country, and more than half of the expenditure was still 

directly attributable to diabetes [7-8]. The United States can 

dynamically and clearly control the impact of diabetes on 

individuals and society through regular quantitative analysis 

of the national diabetes medical resource consumption, 

evaluate the economic benefits of health investment and 

disease prevention measures, and provide a basis for 

scientifically and rationally formulating corresponding health 

policies. 

Therefore, based on the above questions, this study uses 

the 2015 China Health and Retirement Longitudinal Study 

(CHARLS). First, single factor analysis is used to test the 

difference in medical and health expenditure between 

patients and non-patients; second, it uses propensity score 

matching (PSM) Construct a counterfactual framework to 

eliminate sample selection bias, so as to accurately measure 

the difference in medical and health expenditures between 

patients and non-patients; finally, use attribution scores to 

calculate the cost attributable to diabetes in China and 

evaluate the additional direct disease economy of diabetes 

Burden, provide a basis for the rational allocation of health 

resources and the formulation of diabetes policies. 

2. Data and Methods 

2.1. Data and Variables 

2.1.1. Data Sources 

The main data of this study comes from the 2015 

CHARLS database. The DA007 question in the CHARLS 

questionnaire database "has any doctor ever told you that you 

have the following chronic diseases?" and the DA014 

question "Are the following methods currently used to treat 

and control diabetes?" to screen diabetic patients. The 

specific screening process is shown in Figure 1. 

2.1.2. Variable Selection and Descriptive Statistics 

Explained variables: This study mainly takes outpatient 

expenses, hospitalization expenses and total direct health 

expenses as outcome variables. The total direct health 

expenses are expenses including self-treatment expenses, and 

the above expenses are all direct medical expenses, excluding 

direct non-medical expenses such as transportation, boarding 

and lodging caused by medical treatment, and indirect labor 

income lost due to illness. cost. Because in the later 

attribution analysis, the medical expense data in the cited 

national database also refers to direct health expenses, and 

includes two parts: medical insurance expenses and personal 

out-of-pocket expenses. In order to eliminate 

heteroscedasticity, this study uses logarithmic treatment for 

health expenditure when doing regression analysis. Since 

some expenses have a value of 0, health expenditures are set 

in the form of ln (medical expenses+1). 

Core explanatory variable: whether it is a diabetic patient 

(diabetic patient=1, non-diabetic patient=0) 

Control variables: In order to control other factors that 

may affect health expenditures, referring to the previous 

literature [4, 9], the following control variables are 

introduced: age, gender, education level, urban and rural 

categories, health insurance type, smoking, drinking, obesity, 

Combined with the number of other chronic diseases, and 

self-evaluated health status. The specific definition of 

variables and descriptive results are shown in the following 

table: 
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Figure 1. Data filtering process diagram. 

Table 1. Variable statistical description. 

Variable name Variable description Mean Standard deviation 

Explained variable 
   

Annual outpatient expenditure per capita Logarithmic form 6.81 1.81 

Outpatient pay ratio Continuous variable 0.82 0.32 

Outpatient pay ratio Continuous variable 0.58 0.41 

Annual inpatient expenditure per capita Logarithmic form 6.8 1.42 

Inpatient pay ratio Continuous variable 0.61 0.33 

Proportion of hospitalized drugs Continuous variable 0.56 0.60 

Total direct health expenditure per capita Logarithmic form 6.58 1.84 

Explanatory variables 
   

age Continuous variable 60.58 9.84 

sex 1=Male, 2=Female 1.54 0.50 

Number of complications Continuous variable 2.1 1.72 

Urban and Rural Categories 0=urban, 1=rural 0.68 0.47 

Education level 

1=Elementary education and below (illiterate, not graduated from 

elementary school and graduated); 

2=Secondary education (junior high school, technical secondary school, 

high school graduation); 

3=Higher education (college and above) 

1.32 0.51 

Medical insurance type 

1=Urban employee medical insurance, 

2=Urban Resident Medical Insurance, 

3=New Rural Cooperative Medical Insurance, 

4=No medical insurance 

2.79 0.89 

Smoking 0=No, 1=Yes 0.26 0.44 

drink 0=No, 1=Yes 0.47 0.50 

obesity 
1=Lighter weight, 2=Normal weight, 

3=overweight, 4=obesity 
2.52 0.78 

Self-rated health 0=Poor, 1=General, 2=Good 0.93 0.65 
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2.2. Research Methods 

2.2.1. PSM Method 

Related research on the medical expenses of diabetic 

patients basically shows that the medical expenses of diabetic 

patients are higher than that of non-patients. But before the 

comparison, the difference in the initial conditions of the two 

groups of people, such as age, education level, etc., will 

directly affect the accuracy of the comparison results. At the 

same time, in some cases, some people with diabetes may 

choose not to use health services even if they have diabetes. 

One situation may be undiagnosed. Diabetes itself is a 

chronic disease. The symptoms are not obvious at the 

beginning of the onset, and patients will not use health 

services without knowing that they are sick. Another 

situation is that patients may not use health services due to 

economic conditions, inconvenient transportation, etc., so 

that they will not incur health expenses; In addition, even if 

patients use health services, it is possible that problems such 

as poor compliance and irregular treatment during the 

treatment process will affect health expenditures and bias the 

estimation of health expenditures. Therefore, it cannot be 

directly assumed that the health expenditure of diabetic 

patients is higher than that of non-diabetic patients, or that 

part of the health expenditure of diabetic patients is caused 

by diabetes. There are many factors that affect whether 

residents have diabetes or not, but also affect the applicability 

of their medical and health expenditures. Therefore, in order 

to investigate the impact of diabetes on residents' medical 

and health expenditures, this study introduced the PSM 

model to solve [10]. This model selects individuals from the 

control group (non-diabetic group) based on the propensity 

score and matches the test group (diabetic group) individuals, 

eliminating the heterogeneity of the observable basic 

characteristics of the two groups of individuals. The final 

difference in medical expenses between the two groups of 

people is mainly attributed to diabetes. The specific 

implementation process is as follows: 
First, use the logit model to estimate the probability of 

having diabetes, that is, the propensity score (PS): 

��(�) = ��(�	
��
�� = 1 | ��) = F�ℎ(��)�      (1) 

Among them, diabetes is the dependent variable, which 
represents whether or not there is diabetes (diabetes=1, yes; 

diabetes=0, no) ��  represents a series of characteristic 
variables that individual i has diabetes, and the variables are 
included as described above. 

Second, the sample matching effect test. After checking 

the matching, whether there are systematic differences in the 

sample characteristics between the experimental group and 

the control group. 

Finally, calculate the average treatment effect. By 

comparing the difference in the utilization and cost of health 

services between the experimental group and the control 

group, the impact of diabetes on the utilization and cost of 

residents' medical and health services is obtained, which is 

the estimated amount of ATT. To ensure the robustness of the 

estimation results, this study selects nearest neighbor 

matching (1 to 1 without replacement), radius matching 

(caliper value 0.01) and kernel matching for sample matching. 

If the matching estimation results of the three methods are 

similar, the estimated result is stable and reliable. The 

expression of ATT estimator is: 

��� = �

��
Σ�:�� � (!� − !#�)           (2) 

In the formula, N1=Σ1Di refers to the number of samples in 

the experimental group, Σ�:�� refers to only adding up the 

samples in the experimental group, yi is the medical service 

utilization and cost status of the samples in the experimental 

group, and y0i is the medical service utilization and expense 

status of the control group sample after matching. 

2.2.2. Attribution Analysis 

This study uses the formula recommended by IDF [11] to 

measure the total direct health expenditure of Chinese 

diabetic patients and the health expenditure caused by 

diabetes. To quantify the economic burden of disease brought 

by diabetes to society, the specific formula is calculated as 

follows: 

$� refers to the direct health expenditure attributable to 
diabetes in the total national health expenditure, 
%&'(,�,*,+,�-,�

%&'(,�,*,+,�-.�
 is the attribution (cause) score, which 

represents the proportion of the total health expenditure 
attributable to diabetes. Among them, P represents the 
prevalence of diagnosed diabetes, o represents outpatient 
expenditure (outpatient), I represents hospitalization 
expenditure (inpatient), s represents self-treatment 
expenditure (self-treatment), d represents outpatient or 
hospitalization drug expenditure, t Represents the total 
expenditure (total), R represents the ratio of the annual per 
capita health expenditures of diabetic patients and 
non-patients, and U represents the total expenditure of 
various parts of China: 

$� =
%&'(,�,/,+,�-,�

%&'(,�,/,+,�-.�
01,�,2,3            (3) 

$4  refers to the country’s direct health expenses for 

diabetic patients (including direct health expenses 

attributable to diabetes and direct health expenses not related 

to diabetes treatment). 

$4 =
%&'(,�,/,+,�-

%&'(,�,/,+,�-.�
01,�,2,3         (4) 

This research gives the following explanations for the 

indicators involved in the calculation of the above formula. 

The prevalence of diabetes P is based on the CHARLS data 

sample (9.76%); there is no total health expenditure data for 

each part of the cost in the relevant statistics in China, the 

calculation of the total annual cost of outpatient and 

hospitalization is based on 2016 Calculated by "China Health 

and Family Planning Statistical Yearbook". Among them, the 
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total annual outpatient cost=average outpatient medical 

expenses × total number of patients; total annual 

hospitalization cost=average medical expenses per inpatient 

× the number of people discharged; the total health cost 

directly uses the total health cost in the statistical yearbook; 

the total annual outpatient drug cost=Average outpatient drug 

cost per time × total number of patients; total annual 

hospitalized drug cost=per capita hospitalized drug cost × 

number of discharged patients. 

3. Result 

3.1. The Impact of Diabetes on Medical Expenses 

The total outpatient expenses, total hospitalization 

expenses, and total direct health expenses of diabetic patients 

are higher than those of non-diabetic patients, and the 

proportion of outpatient expenses and the proportion of 

medicines are lower than those of non-diabetics, but it cannot 

be directly considered that diabetes has caused medical and 

health expenditures influences. At the same time, the 

difference in the ratio of hospitalization and the proportion of 

medicines between patients and non-patients is not 

significant, and it cannot be directly assumed that there is no 

difference between the two groups of people in the above two 

aspects. To make an accurate assessment, it is necessary to 

eliminate the differences in individual characteristics 

between the two groups of sample populations to avoid 

possible estimation biases. Therefore, it also confirms the 

effectiveness of using the PSM method to accurately evaluate 

the impact of diabetes on medical and health expenditures. 

Table 2. Analysis of the impact of diabetes on medical expenses. 

Eigenvalues 

Total annual outpatient 

expenses*** 
Outpatient pay ratio *** Proportion of outpatient drugs 

Total annual hospitalization 

expenses *** 

patient Non-patient patient Non-patient patient Non-patient patient Non-patient 

Mean 7.61 6.68 0.79 0.83 0.60 0.58 7.73 6.59 

Standard deviation 1.81 1.78 0.33 0.31 0.41 0.41 1.21 1.38 

Mini 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Max 12.28 11.80 1.00 1.00 1.00 1.00 10.67 9.74 

Sample 512 3342 512 3342 463 3069 497 2143 

Table 2. Continued. 

Eigenvalues 
Inpatient pay ratio Proportion of hospitalized drugs Total annual direct health expenditure *** 

patient Non-patient patient Non-patient patient Non-patient 

Mean 0.59 0.61 0.50 0.52 7.57 6.45 

Standard deviation 0.33 0.33 0.36 0.39 1.81 1.80 

Mini 0.00 0.00 0.00 0.00 0.00 0.00 

Max 1.00 1.00 1.00 1.00 12.38 11.89 

Sample 497 2143 279 1110 1504 11639 

note: * p<0.1, **p<0.05,***p<0.01 

3.2. Robust Analysis of the Impact of Diabetes on Medical 

Expenses 

3.2.1. Balance Test 

From the above analysis results, it can be seen that the 

medical and health expenditure of diabetic patients is 

significantly higher than that of non-patients, but it cannot be 

judged from this that diabetes promotes the increase in health 

expenditure of patients, because there may be many other 

reasons that have played a role in it. Therefore, this study 

uses a PSM analysis based on a counterfactual framework to 

reassess the impact of diabetes on health care expenditures, 

and uses a logit model to estimate propensity scores to match 

non-diabetic counterfactual individuals for each diabetic 

patient. The balance test results of the matching variables 

showed that after PSM, the differences in individual 

characteristics between the two groups of people were 

eliminated, and the comparability of the two groups of 

samples was enhanced to effectively evaluate the impact of 

diabetes on medical and health expenditures. 

Parallel hypothesis and common support hypothesis are 

the prerequisites for using propensity value matching. The 

balance test results of each variable show (Table 3) that the 

absolute value of the standard deviation of each control 

variable after matching is basically less than 15%, which is 

lower than the standard defined by Rosenbaum and Rubin 

that the absolute value of the standard deviation is less than 

20% [10]. The p-values of most variables cannot reject the 

null hypothesis that the control variables are not different 

between the diabetes group and the non-diabetic group, 

indicating that after matching, the difference in 

characteristics of the two groups of sample populations is 

effectively controlled, and the matching effect is good. 

Outpatient out-of-pocket ratio and inpatient out-of-pocket 

ratio control variable balance test results are the same as the 

results of total outpatient expenses and total hospital 

expenses, so they are not listed here. Due to the space impact, 

the nearest neighbor matching is taken as an example to show 

the balance test results of the treatment group and the 
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experimental group. The test results of radius matching and nuclear matching are similar to Table 3. 

Table 3. Test results of matching variable balance. 

variable 

Total annual outpatient expenses 

(n=3802) 
Proportion of outpatient drugs (n=2847) 

Total annual hospitalization expenses 

(n=2604) 

Deviation after 

matching (%) 

Reduce deviation 

after matching 

(%) 

P 

value 

Deviation after 

matching (%) 

Reduce deviation 

after matching 

(%) 

P 

value 

Deviation after 

matching (%) 

Reduce 

deviation after 

matching (%) 

P 

value 

age 4.1 74.9 0.515 -8.3 53.9 0.214 -4.5 7.4 0.473 

sex -3.6 -29.4 0.561 -4.0 -93.6 0.542 -3.3 -40.2 0.609 

Number of 

complications 
-1.6 97.0 0.803 -2.9 94.8 0.676 -3.2 92.3 0.626 

Urban and Rural 

Categories 
-4.7 75.5 0.470 -3.7 81.6 0.584 -2.5 87.8 0.698 

Education level 1.9 86.4 0.774 10.0 25.2 0.134 3.2 85.8 0.630 

Medical insurance type -12.0 46.9 0.065 0.7 96.7 0.918 -2.5 87.7 0.700 

Smoking 5.4 -14.4 0.375 9.8 -107.3 0.119 -2.0 80.9 0.741 

drink -0.4 92.9 0.949 5.8 -87.8 0.380 2.4 44.3 0.700 

obesity -1.8 96.0 0.783 -1.7 96.6 0.804 -1.3 97.2 0.845 

Self-rated health 7.3 80.1 0.218 -5.6 84.9 0.377 -1.6 94.8 0.796 

Table 3. Continued. 

variable 

Proportion of hospitalized drugs (n=1218) Total annual direct health expenditure (n=12953) 

Deviation after 

matching (%) 

Reduce deviation after 

matching (%) 
P value 

Deviation after 

matching (%) 

Reduce deviation 

after matching (%) 
P value 

age 15.7 -106.1 0.056 0.1 99.7 0.980 

sex -9.5 -215.7 0.266 -2.8 59.3 0.436 

Number of complications -9.5 79.6 0.299 -2.4 96.0 0.525 

Urban and Rural Categories 6.8 71.4 0.440 -3.0 85.9 0.432 

Education level 10.4 63.6 0.236 6.4 57.4 0.090 

Medical insurance type -1.1 93.7 0.900 -4.1 79.9 0.285 

Smoking -2.8 74.8 0.738 4.4 65.2 0.204 

drink 3.6 11.5 0.669 5.8 12.7 0.111 

obesity -1.4 97.2 0.874 1.9 95.9 0.613 

Self-rated health 1.7 93.7 0.832 4.4 89.4 0.220 

 

The common support hypothesis requires that the sample 

feature distributions of the control group and the 

experimental group overlap to a certain extent to ensure the 

matching quality. As shown in Table 4, most of the samples 

in the control group and the experimental group meet the 

common support hypothesis. Excluding a small number of 

samples, it has little effect on the average treatment effect 

estimation result and meets the common support condition. 

The results of the radius matching and kernel matching tests 

are similar to Table 4, and most of the samples meet the 

common support hypothesis. 

Table 4. Common support hypothesis analysis. 

Group 

Total outpatient expenditure Outpatient pay ratio Proportion of outpatient drugs Total hospitalization expenditure 

Non-common 

value 

Common 

value 

Non-common 

value 

Common 

value 

Non-common 

value 

Common 

value 
Non-common value 

Common 

value 

Control group 39 3258 39 3258 56 2975 7 2103 

test group 3 502 3 502 4 453 1 493 

total 42 3760 42 3760 60 3428 8 2596 

Table 4. Continued. 

Group 
Inpatient pay ratio Proportion of hospitalized drugs Total direct health costs 

Non-common value Common value Non-common value Common value Non-common value Common value 

Control group 7 2103 32 1062 139 11325 

test group 1 493 2 275 2 1487 

total 8 2596 34 1337 141 12812 

 

3.2.2. Analysis of Matching Results 

Different matching methods will produce different 

common support areas, so that the effects calculated by 

different matching algorithms will be different. As shown in 

Table 5, before matching, diabetes significantly affects the 

health care expenditures of middle-aged and elderly people at 

the level of 1%. After adopting the three matching methods 

of proximity matching, radius matching and kernel matching, 

the significance remains unchanged to 1. %, but the degree of 

influence has declined. Compared with non-diabetic patients, 
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the annual outpatient, hospitalization, and total direct health 

costs of diabetic patients are 72.3%, 109%, and 76.07% 

higher, respectively, which are generally similar to the results 

before matching in Table 2. The research results further show 

that diabetes has a positive effect on medical costs. The 

promotion effect is significant and robust. 
After matching, the cost of medicines for diabetic patients 

is 5% higher than for non-patients (neighborhood matching). 

Diabetes is a chronic disease that requires long-term 

medication. Diabetic patients basically rely on medication. In 

this study, the cost of drugs for diabetic patients accounted 

for 60%, which shows that drug cost is the most important 

factor affecting the outpatient cost of diabetic patients. At the 

same time, the outpatient payout ratio of diabetic patients is 

lower than that of non-diabetic patients, but it is not obvious. 

This article speculates that it is mainly due to the following 

reasons. Although China has introduced a series of policies to 

increase outpatient compensation for chronic diseases such as 

diabetes, on the one hand, diabetic patients have insufficient 

understanding of outpatient medical insurance for special 

diseases, and on the other hand, because of special disease 

application conditions and application procedures 

Complicated, in the case of low compensation, patients may 

give up the eligibility for special disease reimbursement [12], 

resulting in patients not directly enjoying the benefits of the 

policy. For patients with special diseases in outpatient clinics, 

the scope of reimbursement of drugs is limited to the 

prescribed basic hypoglycemic drugs, which can only meet 

the basic drug needs, and the drug costs beyond the scope 

still need to be paid by themselves. Expensive drug costs and 

low compensation levels make the outpatient cost of diabetic 

patients significantly higher than non-patients. 
The difference in average annual hospitalization costs 

between diabetic patients and non-patients is the largest, with 

patient costs more than twice that of non-patients. Diabetes is 

generally treated as outpatient, and hospitalization is only 

taken when the condition is more serious. Diabetes develops to 

a certain stage, which often leads to a variety of other 

complications. At this time, both the utilization of health 

services and the utilization time will increase significantly. 

Especially in the middle-aged and elderly groups, there are 

often more chronic complications, which will undoubtedly 

intensify the increase in hospitalization costs. There is no 

significant difference in the proportion of out-of-pocket 

expenses between diabetic patients and non-patients. This 

article speculates that there are two main points: 

hospitalization expenses for diabetic patients based on serious 

and complex conditions have always been maintained at a high 

level, but the reimbursement amount is limited. For example, 

the maximum medical insurance reimbursement limit of China 

Medical Insurance for hospitalization is only 200 yuan, which 

makes diabetes patients bear higher expenses [13]. At the same 

time, subjective and objective factors such as the health 

concept and economic weakness of the middle-aged and 

elderly will directly affect their use of commercial medical 

insurance, and cannot play the role of commercial medical 

insurance in sharing the proportion of out-of-pocket expenses 

for hospitalization. At the same time, there is no significant 

difference in the proportion of medicine expenses between 

diabetic patients and non-patients in the total hospitalization 

expenses. The proportion of medicines in both groups reached 

more than 50%, indicating that medicine expenses are the main 

component of hospitalization expenses and the economic 

burden. Main source. This suggests that reasonable control of 

the increase in drug costs will be the key to controlling the 

burden of hospitalization expenses. 

Table 5. Estimated results of the average treatment effect of the impact of diabetes on residents' health expenditure. 

variable 
nearest neighbor matching radius matching kernel matching 

ATT T ATT T ATT T 

Total annual outpatient expenses 0.712 5.89*** 0.716 7.86*** 0.743 8.32*** 

Outpatient pay ratio -0.015 -0.66 -0.016 -0.96 -0.018 -1.09 

Proportion of outpatient drugs 0.058 1.97** 0.028 1.30 0.023 1.07 

Total annual hospitalization expenses 1.106 11.44*** 1.084 15.94*** 1.093 16.49*** 

Inpatient pay ratio 0.005 0.20 0.002 0.09 0.003 0.16 

Proportion of hospitalized drugs -0.039 -1.06 -0.013 -0.46 -0.010 -0.38 

Total annual direct health expenditure 0.753 10.62*** 0.748 14.21*** 0.781 15.01*** 

note: * p<0.1, **p<0.05,***p<0.01 

3.3. Attribution Analysis of Diabetes Expenditure 

In order to calculate the health expenditure of diabetic 

patients attributable to diabetes, adjacent matching (1 to 1 

with replacement) was used to extract matching samples to 

calculate the ratio of medical and health expenditures of 

diabetic patients and non-patients. The propensity score 

matching method separates diabetes factors from other 

factors that affect patients' medical and health expenditures to 

examine the net impact of diabetes on patients' medical and 

health expenditures. The ratio result obtained after the 

matching has higher credibility. Here, we compare the 

extracted data in the form of original data of medical and 

health expenditures. The specific comparison results are 

shown in Table 6. In this study, the ratio of the total direct 

health expenditure of diabetic and non-diabetic patients is 

2.68, which is smaller than other studies [14-15]. There may 

be the following reasons: First, the research objects of this 

study are mainly middle-aged and elderly people. This 

population is older, has poorer overall physical fitness, and 

suffers from multiple underlying diseases. Non-diabetic 

patients may suffer from multiple other diseases, resulting in 

smaller differences in health costs between patients and 

non-patients, which is consistent with other research results 

[15]. The ratio of direct health expenditures for patients with 
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diabetes and non-diabetics decreases with age; secondly, 

according to previous literature studies, the years are 

relatively long, and as people’s health awareness increases, 

economic income increases, and medical and health services 

become available Increased sexuality; patients’ demand for 

medical and health services has increased, and non-patients’ 

awareness of health care is also increasing, which is another 

reason for the smaller difference in health expenditures 

between patients and non-patients. Finally, this study has 

adjusted more variables and carried out the value of the 

caliper used for matching is 0.01, which means that other 

factors affecting health costs are balanced between groups as 

much as possible, with higher matching accuracy and better 

reflection of the real situation. 

It can be seen from Table 6 that the total health 

expenditure of diabetes patients in China is 920.785 billion 

yuan, and the direct health expenditure attributable to 

diabetes accounts for 62.69% of the total diabetes 

expenditure, similar to the results of other studies [16]. 

Diabetes accounts for 66% of the hospitalization expenditure 

of diabetic patients. This article speculates that the main 

reasons are as follows: This study is based on the CHARLS 

database. The prevalence awareness rate of Chinese diabetes 

patients is 56.5%, the outpatient treatment rate is 26.68%, 

and the inpatient treatment rate is only 25.9%, which is a low 

awareness and utilization rate. The rate has led to the 

development of diabetes along with other diseases and 

exacerbated the economic burden of the disease for diabetic 

patients. Studies have shown that the treatment of related 

complications and comorbidities is the main contributor to 

the direct medical expenses of diabetes. Diabetes patients 

with end-stage renal disease have an average annual medical 

cost 2.8 times higher than those without the disease [17]. The 

average annual health care expenditure of people with four or 

more complications is 20 times that of patients with diabetes 

but no complications [18]. For the elderly, the frequency of 

diabetes-related complications is higher, which results in 

greater treatment costs for diabetes-related complications. 

The results of this study also show that diabetes has a huge 

socio-economic impact. The health expenditure of diabetic 

patients accounted for 22.47% of the total health expenditure, 

and the total inpatient health expenditure of diabetic patients 

accounted for nearly a quarter of the total inpatient health 

expenditure that year First, this may squeeze investment in 

other health-related fields, limit the availability of medical 

resources for other disease prevention and control and health 

promotion, and hinder the development of the national 

economy. As China’s aging and urbanization process 

accelerates, diabetes patients will increase rapidly, and the 

cost of diabetes treatment will continue to expand. 

Table 6. Analysis of health expenditure attributable to diabetes. 

category 

R (patient to 

non-patient 

ratio) 

Total cost 

(100 million 

yuan) 

Total cost 

(100 million 

yuan) 

Total health expenditure 

for people with diabetes 

(100 million yuan) 

Attributable to 

diabetes (100 

million yuan) 

Diabetes patients 

Total health 

expenditure as a 

proportion of total 

expenditure (%) 

Expenses attributable 

to diabetes accounted 

for the proportion of 

patients' total 

expenses (%) 

Outpatient 2.29 17994.92 11.18 3572.18 2012.28 19.85 56.33 

Hospitalized 2.91 17325.81 15.71 4147.62 2722.32 23.94 65.64 

Total cost 2.68 40974.64 14.09 9207.86 5772.09 22.47 62.69 

 

4. Conclusion 

This study uses CHARLS data, uses the PSM method to 

study the impact of diabetes on residents' medical and health 

expenditures, and further analyzes the Chinese expenditure 

attributable to diabetes directly caused by diabetes. The 

results of the study show that diabetes has significantly 

increased residents’ medical and health expenditures, and 

medical expenses attributed to diabetes account for more than 

half of all diabetes-related expenses. From the perspective of 

outpatient expenditure, the outpatient expenses of diabetic 

patients are significantly higher than that of non-diabetic 

patients. Among them, the cost of medicine accounts for a 

relatively large proportion, and the proportion of 

out-of-pocket health expenses for diabetic patients has not 

been significantly reduced. In terms of hospitalization 

expenditure, the difference between diabetic patients and 

non-patients is the largest. 

Outpatient clinics are the main way for diabetic patients to 

receive medical treatment, and they are mainly based on the 

cost of medicines. We should focus on improving the 

outpatient clinics and medicine compensation for patients. At 

present, China has implemented a long-term prescription 

system for chronic diseases such as diabetes, prioritized the 

use of centralized procurement of drugs, and increased the 

proportion of outpatient reimbursement (over 50% for urban 

and rural residents) to reduce the direct and indirect medical 

expenses of diabetic patients. If this policy truly benefits the 

masses, it is necessary to open up the last mile, let more 

patients know the policy, and simplify the application 

procedures. Hospitalization expenditure is based on the 

severity of the disease of the hospitalized patient, which may 

be accompanied by a larger number of other comorbidities. 

Therefore, we should start with delaying the development of 

the disease, strengthen early intervention and health 

education for patients with diabetes, so that patients can use 

as little or no inpatient services as possible, which can 

minimize the medical expenses of patients. In addition, 

whether it is outpatient or hospitalization, drug fees are the 

main source of patients’ medical expenses. Therefore, in the 

next step of work, it is necessary to reduce drug costs as the 

main means, and further expand the implementation of the 

centralized drug purchase policy in order to reduce the 



22 Li Liu et al.:  Medical Expenses Analysis of Middle-Aged and Elderly Patients with Diabetes Mellitus in China  
 

burden on patients. At the same time, it can also improve the 

quality of medication. 
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