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ABSTRACT

 

Currently, non-communicable diseases account for 80% of the overall disease burden in China. 

With 200 million patients, hypertension ranks high on the list. Alarmingly, recent data suggests a 

low rate of hypertension treatment and control in addition to the disproportionately limited 

resources allocated to improve the situation. One way to encourage hypertension treatment is to 

provide financial incentives thorough more generous insurance policy for hypertension-related 

preventative and treatment services. Using national-representative 2011 China Health and 

Retirement Longitude Study data, this study explores the relationship between individual’s use 

of hypertension-related preventative and treatment services and one’s health insurance status. 

The results suggest that compared to New Cooperative Medical Insurance (NCMS) enrollees, 

being enrolled in Urban Employee Medical Insurance (UEBMI) tends to increase the likelihood 

of receiving physical examination, whereas being uninsured are associated with lower odds of 

receiving physical examination. However, except for the lower treatment rates of the uninsured, 

there is no substantial correlation between insurance status and use of anti-hypertension 

treatment.  
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Introduction 
 

Globally, hypertension1 is a severe public heath challenge because of its high prevalence and its 

threat to individual wellbeing (World Health Organization & International Society of 

Hypertension Writing Group, 2003). In many cases, hypertension could progress without 

detection, serving as a consistent and independent risk factor for cardiovascular and kidney 

diseases and stroke (Kearney et al., 2005; Prospective Studies Collaboration, 2002). 

Accordingly, hypertension plays a part in approximately 55% of the global mortality caused by 

cardiovascular diseases and in 7% of all disability-adjusted life years (Lim et al., 2013).  

 

In China, the estimated death associated with hypertension was 20% of the total recorded in 

2005, and nearly 80% resulted from cardiovascular disease (He et al., 2009). Alarmingly, recent 

years have witnessed a rising trend in hypertension prevalence due to socioeconomic and 

lifestyle change, going from 27.2% (Gu et al., 2002) in 2002 to 29.6% in 2014 (J. Wang, Zhang, 

Wang, Liu, & Wang, 2014). What’s more worrying is the low rate of treatment and control 

among Chinese people who have high blood pressure (BP). According to InterASIA data, among 

                                                
1 Hypertension is defined as a systolic BP ≥140 mm Hg, or diastolic BP ≥90 mm Hg. 
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hypertensive patients, 28.2% were taking anti-hypertensive medicine and only 8.1% had 

successfully controlled the blood pressure (Gu et al., 2002).  

 

Previous studies have focused on the relationship between hypertension prevention, treatment, 

social determinants (e.g., rural-urban divide, income disparities), health literacy, and physical 

examinations (Elwell-Sutton et al., 2013; Xia Li et al., 2013; Shibin Wang et al., 2015). The only 

study that examines the impact of the health system on hypertension prevention and treatment, 

does not list individual’s insurance status as the variable of interest (Feng, Pang, & Beard, 2014). 

This paper seeks to evaluate the effect of types of insurance on the use of preventative checks 

among all Chinese people ages 45 and older, and the effect on anti-hypertensive treatment 

among those who are aware of their hypertension. 
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Background 
 

When looking at the healthcare factors that contribute to prevalence of hypertension, Feng, X. L., 

Pang, M., & Beard, J. (2014) highlighted the types of insurance as "the strongest predictor of the 

effective management of hypertension in China. " Unlike U.S., China employs a universal health 

insurance system mainly through Urban Employee Medical Insurance (UEBMI), Urban Resident 

Medical Insurance (URBMI) and New Cooperative Medical Insurance (NCMS). The former two 

cover the urban population, whereas the latter was developed in 2003 to cover the rural 

counterparts. Besides the difference in covered population, there is much variance in the 

financing, service coverage and reimbursement rates among the three insurance schemes. Studies 

have shown that such differences may lead to difference in the health utilization behaviors 

among elderly, in terms of outpatient visits (Xin Li & Zhang, 2013; Sun, Deng, Xiong, & Tang, 

2014), out-of-pocket expenses and purchase of medicine (Shan Wang, Liu, Li, & Liu, 2014).  

 

More specifically, UEBMI was established in 1998 to replace the previous medical insurance 

system. In addition to the employees in the state owned enterprises (SOE), the new system 

expanded the coverage to all private and small public enterprises, but the dependents of the 

workers were removed from the list. Under the new scheme, employer and employee contribute 

6% and 2%, respectively, of the amount of the employees’ wage as premium, which is further 

divided into individual medical saving account (MSA) and social risk pool fund (SRP).  
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Beneficiaries use funds in MSA for inpatient2 expenditures and poll from SRP to pay for 

outpatient3 expenditures. The maximum payment from SRP for each enrollee is four times the 

average wage of the workers in that city (Liu, 2002). The UEBMI is managed by the local Social 

Insurance Bureau (SIB), that enjoys certain flexibility regarding the design of deductibles, 

coverage, reimbursement methods, and methods of payment to providers.  

 

In 2007, URBMI was introduced as a voluntary program to provide insurance coverage to 

primary and secondary school students, young children, and other unemployed urban residents. 

The program is jointly financed by enrollees’ contributions and subsidies from central and local 

government, of no less than 40 RMB (around $6.5) per year. Similar to the UEBMI, the local 

government has autonomy in developing and implementing URBMI. On average, the URBMI 

scheme covers 45% of the cost for inpatient service and some outpatient treatment on chronic or 

fatal diseases (Lin, Liu, & Chen, 2009). 

 

                                                
2 Inpatient care is the care for a patient whose condition requires admission to a hospital. 
3 Outpatient service is any type of medical or surgical care performed at a hospital that your doctor does not 
expect will be an overnight hospital stay.  



 5 

In 2011, the coverage of publicly financed insurance is near universal – over 95%. When broken 

into insurance types, UEBMI, URBMI and NCMS4 cover 92%, 93%, and 97% of the target 

population, respectively (Yu, 2015).  

 

Aiming at providing equal coverage to rural population, State Council rolled out NCMS. Like 

the URBMI, this voluntary plan is funded through individual contribution and government 

subsidies. What is different is NCMS requires full household participation and is operated by the 

local Bureau of Health. The NCMS also operates through two accounts—MSA and SRP, 

separately covering for outpatient expenditure and inpatient expenses. However, due to limited 

funding, NCMS has limited coverage, high deductibles and high coinsurance rates, compared to 

the other two insurance schemes (Lei & Lin, 2009; Wagstaff, Lindelow, Jun, Ling, & Juncheng, 

2009). Nevertheless, the NCMS has expanded rapidly, covering 95% of the counties in China by 

2009.  

 

Given the importance of timely treatment of hypertension and the possible impact of insurance 

status on medical utilization, this study explores whether individual’s medical utilization in terms 

of hypertension preventative and treatment varies by health insurance type amongst Chinese 

middle-aged population.  

                                                
4 It is 2011 data point for NCMS coverage and 2010 data points for URBMI and UEBMI data. 
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Literature Review 
 

Taking into account the difference among UEBMI, URBMI and NCMS in terms of financing, 

coverage, and reimbursement mechanisms, the question is whether these differences have any 

implications on health utilization behaviors. This study aims to examine the links between the 

use of hypertension outpatient services and the differences in insurance status among the elderly 

population in China. My literature review begins by analyzing studies that explore the effects of 

insurance type on health care utilization, namely inpatient and outpatient services. Building on 

the studies pointing to insurance status as the most significant predictor in the control of 

hypertension (Feng et al., 2014), I move on to discuss studies that explore relationship between 

insurance status with hypertension awareness and treatment, as a form of health care utilization. 

 

Insurance and Health Care Utilization 

Gao , Raven, and Tang (2007) focused on the association between insurance coverage and 

inpatient services used by the elderly in urban China. Using the urban subsample of Chinese 

National Household Health Survey conducted in 1993, 1998 and 2003, Gao and his associates 

found statistically significant results indicating higher inpatient utilization among the insured. In 

fact, in these three study years, insured elderly were two times as likely to use inpatient services 

as uninsured elderly. 
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Similarly, Wang, Shan, et al. (2014) found that admitted patients showed a disproportionate 

distribution among UEBMI, URBMI and NCMS in all levels of hospitals in 2011. 

 

In addition to inpatient service, Fang, H., et al. (2014) investigated the relationship between 

insurance status and the outpatient service utilizations by China’s elderly population. They found 

significant difference in the probability of receiving preventive health services; compared to 

NCMS patients, those covered by UEBMI were 64% more likely to use preventive examination. 

However, when estimating the impact of insurance coverage on outpatient service utilization, the 

study was unable to identify any significant difference in hospitalization.  

 

Sun, J., et al. (2014) suggested that among urban elderly Chinese, URBMI users had much lower 

rates of inpatient and outpatient services use and higher non-use rates of health services 

generally. Further analysis showed that more URBMI beneficiaries than UEBMI beneficiaries 

listed the reason for non-use of health services as financial (12.8% for URBMI; 6.6% for 

UEBMI). They accounted for this result by citing higher premium and more generous benefit 

coverage by UEBMI.  

 

This result was supported by Li , X. and W. Zhang (2013). Using 2008 CHARLS data gathered 

from surveys in Zhejiang and Gansu provinces, the study found that in Zhejiang province, people 

with UEBMI and URBMI were more likely to use outpatient services than those without 
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insurance. However, these results showed no difference in inpatient service across insurance 

status categories. The probability of having outpatient visit were 12.6% greater for those enrolled 

in UEBMI, 9.3% for those in URBMI and 1.8% for the NCMS counterparts, relative to the 

uninsured.  

 

On the other hand, while the probability of inpatient care was same across insurance categories, 

the probability of receiving outpatient service varied. In Gansu province, NCMS beneficiaries 

were 10% less likely to have outpatient service than the uninsured, whereas those with UEBMI 

and URBMI coverage were 0.6% and 2.8% more likely to have outpatient service. The 

likelihood of being hospitalized was higher among people with UEBMI (Xin Li & Zhang, 2013). 

Besides reimbursement schemes, the study also found that in Gansu and Zhejiang, the access to 

care also contributed to the likelihood of seeking healthcare service, as well as differences in 

policy implementations and social welfare budgets between the two provinces. 

 

Insurance and Hypertension 

Building on studies of the effect of insurance status on healthcare utilization, some researchers 

began to evaluate the influence of insurance status on the action of seeking BP checks and 

hypertension treatment, as a form of, mostly, outpatient health service.  
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Jian , W., et al. (2010) found that higher hospital copayments under NCMS, relative to URBMI 

and UEBMI, were associated with NCMS beneficiaries being twice as likely to drop out of 

treatment as urban dwellers. To measure the direct effect of types of insurance on hypertension 

awareness, checks and treatment, Zhang , X., et al. (2016) defined the awareness as probability 

of exposure to hypertension prevention knowledge within 3 months, hypertension checks as 

probability of receiving BP checks within a month, and hypertension treatment as taking 

antihypertension drugs every day. The authors also estimated the effects of types of insurance 

coverage on whether BP is under control. The results suggest that patients with URBMI are more 

likely to receive hypertension prevention education and keep BP under control when compared 

to those enrolled in UEBMI; URBMI and NCMS beneficiaries were less likely to obtain BP 

checks than UEBMI counterparts. But, despite insurance types, the study was unable to identify 

any difference in the probability of consuming antihypertensive drugs. However, their study is 

based on self-reported data, and as a result, one of the outcomes – effectiveness in BP control – 

maybe more subjective and biased. 

 

To address the potential shortcomings of the inaccuracies in self-reported data, Duru , O. K., et 

al. (2007) measured BP value, as a proxy for the proper treatment of hypertension and initiation 

of treatment among untreated individuals with hypertension. The study investigated the 

association between the insurance status of those with hypertension and the likelihood of proper 
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BP control, as well as the association between insurance status of those untreated hypertensives 

and the likelihood of initiating treatment. They concluded that “lack of insurance is associated 

with lower rates of BP control among treated hypertensives, whereas the odds of elevated BP are 

similar among untreated hypertensives with different insurance status” (Duru et al., 2007). 

However, as a cost of measuring BP elevation instead of healthcare utilization as the dependent 

variable, the study is unable to distinguish properly treated hypertensives from diet-controlled 

hypertensives, whose BP control is not a result of health care utilization. Therefore, instead of 

examining hypertension awareness, treatment and control, this study takes only the first two 

variables as outcome of interest, so as to avoid confounding factors that muddle the correlation 

between hypertension medical treatment and BP outcomes. 

 

The literature described above reflects a broad consensus that insurance status is closely related 

to people’s use of medical services, especially outpatient services. However, the number of 

studies exploring the impact of insurance types on chronic disease treatment, particularly using 

nationally representative data, is very limited. The number of studies exploring the impact of 

insurance status on hypertension awareness and treatment is even smaller. The limited evidence 

suggests an association between the likelihood of hypertension-related medical service and 

respondents’ insurance status, but only at the regional level. Using nationally representative data, 
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CHALRS 2011, this paper aims to examine the impacts of insurance schemes on hypertension-

related BP checks and treatment of all Chinese people over 45 years old. 

 

 

 	  



 12 

Theoretical Framework 
 

When studying the use of health services, many previous studies took Andersen’s model of 

health service utilization (Andersen, 1995) as the guiding theory. I also choose Andersen’s 

original model (Figure 1 below), with some modification, to guide the analysis of the effect of 

types of insurance on hypertension-related medical utilization among Chinese over 45 years-old. 

The model is diagrammed in Figure 1. 

                

Figure 1. Theoretical Framework 

 

Figure 1 attributes people’s use of health services to these factors: predisposing variables, 

enabling variables, need variables and lifestyle. 
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The predisposing variables include individual characteristics that determine the enabling 

resources a person is entitled to, which later contribute to the tendency in some more than others 

to use services prior to an illness episode. In this study, the predisposing variables include 

demographic characteristics such as age and gender, and social structural characters, like 

education, marital status and household registration status5. 

 

As stated above, predisposing variables are means of obtaining health services, that in turn affect 

the need for health care and the use of care. Some enabling variables represent differences in the 

community supply of health care services, such as differences across geographical locations and 

types of health care providers. Others represent differences in demand, such as income and 

health insurance, which is the focus of this study.  

 

Need variables represent the most immediate cause of health service use. Generally speaking, 

need includes evaluated indicators and self-evaluated wellbeing. The former includes Body Mass 

Index (BMI), and whether one has diabetes or hypertension. In this study, perceived health status 

is represented by a self-evaluated wellbeing.  

                                                
5 The system is also called “Hukou” system in China, where records of household registration is documented. 
Those records mainly contain information on where, urban or rural, citizens are allowed to live and their 
according entitlement to welfare benefits including education, healthcare, housing, etc.   
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Lifestyle component is not a part of the original Anderson model, the use of tobacco, alcohol, 

and habit of exercise. Some studies listed those as control (Duru et al., 2007). I decided to 

exclude controls for use of tobacco and alcohol in this study because my outcome measurements 

do not include health outcomes, i.e. elevated BP. Thus, I do not need to eliminate the effect of 

lifestyle choice.6  

 

Finally, I list preventive checks, and anti-hypertension treatment in use of health services, so as 

to capture the health service utilization related to hypertension prevention and treatment.  

 

Building on Anderson’s model and the empirical results, my hypothesis is that participants in 

insurance schemes with more generous benefits are more likely to receive hypertension-related 

preventative checks. Yet once diagnosed with hypertension, individuals across insurance statuses 

are equally likely to seek anti-hypertensive treatment.  

 
 	  

                                                
6 I run additional models with smoking and drinking variables included as controls, but none of the results are 
significant.  
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Data and Methods 
 

Data 

This study uses data from the survey of China Health and Retirement Longitudinal Study 

(CHARLS) wave1, collected between 2011 and 2012. Using a multi-stage stratified PPS 

sampling, CHARLS aimed to obtain a representative sample of Chinese residents aged 45 and 

older. Generally speaking, CHARLS was designed in the similar way to the U.S. Health and 

Retirement Study as a broad-purposed social science and health survey of elder people in China. 

The CHARLS household survey was divided into eight modules: (a) Household Roster, (b) 

Demographic Background, (c) Family, (d) Health Status and Functioning, (e) Health Care and 

Insurance, (f) Work, Retirement and Pension, Income, Expenditure and Assets, House 

Characteristics and Interviewer Observation.  

  

The CHARLS has been ongoing since 2008, where individuals were followed at 2-year intervals. 

In 2011, the baseline national wave of CHARLS included about 10,000 households and 17,500 

individuals in 150 counties/districts and 450 villages/resident committees. During home 

interview, survey participants reported the type of insurance they are enrolled in. CHARLS also 

provided sociodemographic information, such as marital status, age, various kinds of income, 

and level of education. Participants are asked whether they have chronic disease, including 

hypertension, and if so, whether they receive any treatment. Finally, participants provided 
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lifestyle information including tobacco and alcohol use, and the frequency of contact with health 

professionals during the preceding 12 months. The final sample size is N=17,505. 

	  

 

Variables 

Following Anderson’s model, the odds of healthcare utilization are a function of predisposing 

variables, as well as the enabling variable and the need variable. My two dependent variables of 

interest are binary measures of whether or not a person received a physical examination in the 

past two years and, for the hypertensive, whether or not a person is receiving anti-hypertension 

treatment. The former indicates the use of hypertension-related preventative care. Since the data 

of BP checks only contain people with hypertension I took the variable of physical examination, 

where blood pressure tests were performed, as the proxy for hypertension-related preventative 

insurance. 

 

For those who have hypertension, the later outcome of interest reflects the use of hypertension 

related outpatient service. It is important to note that the hypertensive population does not 

include everyone with high blood pressure. In this paper, I limit the definition of “hypertensive” 

to those who are already conscious of their high blood pressure, and exclude those with 



 17 

undiagnosed high blood pressure because the effect of awareness on the medical care utilization 

is out of the scope of my study. 

 

My first research question on whether a person has obtained physical examination applies to the 

entire population. My second research question applies only to individuals who are aware of 

their symptom in the first place before they seek and obtain treatment. Since the research focus is 

the person’s conscious choice about utilizing medical service, taking into account the insurance 

policy one is entitled to, I exclude the undiagnosed hypertensive population. 

 

Insurance status is my primary independent variable of interest. Subjects’ social insurance is 

classified into five dichotomous variables: UEBMI7, URBMI, NCMS, Others8 and uninsured. 

Each subject is classified as either a URBMI beneficiary, a UEBMI beneficiary, a NCMS 

beneficiary, a beneficiary of other types of insurance, or being uninsured. It is important to note 

that I categorized the 5% of the population who are enrolled in more than one type of insurance, 

in whichever type that is more generous. For example, an individual who is both a URBMI 

beneficiary and an others beneficiary is identified as a URBMI beneficiary. 

 

                                                
7 Since government insurance scheme provides similar benefit package as UEBMI, those beneficiaries are 
counted as UEBMI ones. 
8 Others category includes beneficiaries of Medical Aid, Urban and Rural Resident Medical Insurance and 
Private Medical Insurance, which mostly serve as catastrophic insurance.   
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Concerning the control variables, the first category from the Anderson model is predisposing 

variables, i.e. demographics, and social status. In my study, demographics variables include age, 

gender, and household registration status. I code household registration status as a binary 

variable indicating whether or not the respondent is documented as an Agricultural Resident or a 

non-Agricultural/ Unified Resident. Social status factors are education and marital status. 

Categorical variable education indicates the highest level of education a person received, ranging 

from illiterate, to some or full elementary school education, to middle school education, high 

school education, and beyond high school. Marital status is a dichotomous variable indicating 

whether a person is married with a spouse. 

 

To some extent, the predisposing variables determine the enabling variables.9 Some of them 

represent the person’s financial ability to afford medical service, i.e. income. I divide income 

into quartiles. I use household income instead of personal income, first because personal income 

data are not available, and second, because family members tend to pool their money to pay for a 

family member’s medical bills when needed. Therefore, I believe household income does 

accurately reflect a person’s financial resource.  

 

                                                
9 The community supply aspect of enabling variables are addressed through household registration status. But 
since it is hard for a person to change one’s status thus I list it as a predisposing variable. 
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I use self-reported health status as the need variable to capture the cause of health service use. 

This variable is a categorical variable measuring a person’s perception of their own physical 

wellbeing, ranging from poor, fair, good, very good to excellent. Unlike Elwell-Sutton et al. 

(2013), I do not use objective measures of need, i.e. CHD risk scores, for the large proportion of 

missing data associated with chronic disease status.  

 

Econometric Model 

To measure the impact of insurance types on hypertension related medical utilization for people 

above 45, I estimate logistic model to predict one’s probability of receiving physical 

examination, including BP checks as well as the likelihood of anti-hypertensive treatment for 

those with hypertension.  

 

To adjust for CHARLS’s the sample probability, I include individual sampling weights in the 

model. I also cluster the model based on community ID, to account for the correlation between 

individual’s medical utilization behaviors. Such correlation resulted from a) same benefit 

package details that are determined by the local healthcare authorities; b) same access to health 

facilities. Both might differ between individuals across communities, especially in rural areas 

where the medical resources are scarce. The regression models I use are as below: 
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Physical Examination = β0 + β1URBMI + β2 UEBMI + β3Uninsured + 

β4Others + β5Age + β6Education + β7Male + β8Urban + β9Marital status+ 

β10Household Income+ β11Self-evaluated Health 

Treatment = β0 + β1URBMI + β2 UEBMI + β3Uninsured + β4Others + β5Age 

+ β6Education + β7Male + β8Urban + β9Marital status+ β10Household 

Income+ β11Self-evaluated Health  
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Results 
 

Descriptive Statistics 

Table 1 summarizes my descriptive results. In the unweighted analysis, approximately 24.5% of 

the overall sample has hypertension. The descriptive summary is grouped by insurance type and 

weighted using sampling weights to adjust for the probability of being selected. I chose this 

weighting approach because respondents from different geographic locations, with varying 

demographics, have different representations within the overall sample. Compared to NCMS 

enrollees, more UEBMI and URBMI beneficiaries received physical examinations. Similarly, 

both UEBMI and URBMI enrollees who have hypertension have higher odds of being treated for 

high BP. The differences are statistically significant. 

 

Table 1 also represents descriptive statistics for my controls, i.e., predisposing factors, enabling 

factors and need factors. UEBMI beneficiaries are older, have higher male participation rates, 

they are more likely to be married, are better educated, and have higher income and higher self-

rated health status than NCMS beneficiaries. Those enrolled in UEBMI show similar 

characteristics as UEBMI enrollees except for marital status and education. The uninsured 

showed similar disadvantages in predisposing and enabling factors as NCMS counterparts. 
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Table 1. Characteristics of Beneficiaries with Different Health Insurances, CHARLS 2011 
 NCMS UEBMI URBMI OTHERS UNINSURED 
Hypertension 23% 33%*** 36%*** 30%** 21% 
Dependent Variables 
Physical Examination 43% 58%*** 49%** 51%*** 33%*** 
Anti-Hypertension 
Treatment1 

78% 83%** 87%* 85% 76% 

Predisposing Factor 
Age 59 61*** 60 60* 59* 
Gender 
   Male 47% 58%*** 43%** 46% 45% 
Marital Status 
   Married with Spouse 78% 84%*** 78% 81% 65%*** 
Household Type 
   Non- Agricultural 3% 93%*** 87%*** 54%*** 34%*** 
Level of Education 
   Illiterate  33% 5%*** 14%*** 19%*** 31% 
   Primary School    43% 22%*** 36%*** 35%*** 39%** 
   Middle School  19% 27%*** 27%*** 27%*** 17% 
   High School 5% 17%*** 17%*** 11%*** 8%*** 
   Beyond High School 1% 29%*** 7%*** 8%*** 4%*** 
Enabling Factor 
Household Income 26571 60593*** 37523*** 39127*** 29971 
Need Factor 
Self-Evaluated Health 
   Excellent 3% 4% 5% 5%** 5%** 
   Very Good 12% 15%*** 12% 14% 17%*** 
   Good 30% 38%*** 29% 33% 28% 
   Fair 36% 35% 38% 33% 32%** 
   Poor 18% 9%*** 16% 15% 19% 
N 12,778 2,237 776 428 1,286 

Significance Level: * p < .05, ** p < .01, *** p < .001 

Note: The total sample size is 17,505, which reflects the number of observations who have no missing values, except for 3,430 
observations that contain missing value for household income variable. Although the descriptive statistics are weighted, the t-test 

results are not because the limitation in STATA command.  
1 Result is conditional on respondent having hypertension 

Source: CHARLS 2011, author’s calculation 
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Regression Results 

Table 2 and Table 3 summarizes my regression results. Table 2 summarizes the results for model 

where the dependent variable is physical examination; Table 3 represents the results regarding 

anti-hypertensive treatment. In both tables, model 1 is a logistic model without controls for 

demographic and enabling variables, whereas model 2 includes the control for predisposing 

variables that vary between individuals. Model 3 adds additional quadratic terms for age. Model 

4 is the full regression with both controls on predisposing, enabling and need variable, together 

with the quadratic term for age. All the models are weighted using individual sampling weights. 

Considering the difference in coverage, reimbursement rates and access to healthcare facilities 

among different counties, I also clustered for community ID to account for correlation in SE 

between individuals from the same county. 

 

In Table 2, the coefficients for model 1 indicate a positive, statistically significant relation 

between enrollment in UEBMI or URBMI and getting a physical examination. The results also 

show a negative correlation between the uninsured and the likelihood of receiving physical 

examination. However, apparently, there is omitted variable bias due to the absence of 

demographics and other controls that could affect the dependent and independent variables. In 

model 2 through 4, when I control for these predisposing factors, quadratic terms of age, and 

enabling factors, results turn less significant, but slightly more precise. The coefficient shows the 
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positive effect of being a UEBMI beneficiary on having physical examination. Similarly, the 

direction of the relationship between uninsured and having physical examination stays negative.  

 

These results suggest that compared to a NCMS beneficiary, a UEBMI beneficiary is on average 

1.3 times more likely to have received at least one physical examination in the last two years, 

whereas the uninsured is only 0.6 times as likely to do so. However, the correlation between 

being enrolled in URBMI and receiving a physical examination become insignificant, suggesting 

that education level, age, marital status and gender have a bigger effect on receiving a physical 

examination than being a URBMI beneficiary. 

 

The results for anti-hypertensive treatment tell a different story. Table 3 indicates that among 

the hypertensive, the estimated effect of insurance status on use of hypertension treatment turn 

insignificant soon after the inclusion of controls (model 2-4). These results imply that the 

likelihood of receiving hypertension treatment is approximately the same for a UEBMI 

beneficiary, a URBMI beneficiary and a NCMS beneficiary, holding predisposing and need 

variables constant. But the uninsured have a less desirable experience. In model 4, holding 

everything else constant, the coefficient on uninsured is statistically significant and indicates a 

negative association between being uninsured and obtaining treatment. Generally, the uninsured 

is only 0.7 time as likely as a NCMS beneficiary to have received anti-hypertension treatment. 
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Apart from insurance status, however, age, education, gender and urban showed statistical 

significance across models. 

To sum up, my findings indicate there is an association between insurance status and 

receiving hypertension related preventative service. Though difference among UEBMI, NCMS 

beneficiaries are limited, difference between these beneficiaries and the uninsured are 

substantial. Compared to the NCMS beneficiaries, being uninsured is associated with lower anti-

hypertension treatment rate. Except that, results for anti-hypertensive treatment showed no 

correlation with insurance status except for the uninsured. The controls on predisposing variables 

and enabling variables address most of the omitted variable bias caused by demographics and 

access to resources. And my results mostly match the findings from previous studies, as one 

would expect financial concerns to be less important for people with hypertension when 

consuming medical service. In addition, the coefficient on education show more significance for 

preventative care than for treatment. And regardless of their hypertension status, gender and age 

play an important role in people’s decisions to seek hypertension-related medical service.  
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Table 2. Logistics Results for Physical Examination 

VARIABLES (1) (2) (3) (4) 
UEBMI 0.596*** 0.250* 0.247* 0.207* 
 (5.06) (1.70) (1.67) (1.40) 
URBMI 0.231 0.00197 0.00568 -0.00703 
 (1.63) (0.01) (0.04) (-0.05) 
Others 0.323 0.156 0.154 0.140 
 (1.46) (0.65) (0.64) (0.57) 
Uninsured -0.410*** -0.484*** -0.478*** -0.476*** 
 (-3.60) (-4.60) (-4.57) (-4.45) 
Age  0.0110*** 0.0423** 0.0442** 
  (4.14) (2.24) (2.33) 
Male  -0.262*** -0.268*** -0.257*** 
  (-7.47) (-7.60) (-7.34) 
Married  0.130** 0.117** 0.115** 
  (2.39) (2.14) (2.13) 
Education (Ref. Illiterate) 
 Primary School  0.226*** 0.223*** 0.221*** 
  (3.42) (3.39) (3.34) 
 Middle School  0.288*** 0.294*** 0.289*** 
  (3.11) (3.15) (3.12) 
 High School  0.311*** 0.318*** 0.318*** 
  (2.96) (3.03) (3.06) 
 Beyond High School 0.700*** 0.709*** 0.712*** 
  (5.11) (5.24) (5.23) 
Urban  0.158 0.155 0.157 
  (1.14) (1.12) (1.13) 
Age Squared   -0.000250* -0.000265* 
   (-1.66) (-1.75) 
Self- evaluated Health (Ref. Excellent) 
 Very Good    0.0462 
     (0.38) 
 Good    0.0482 
    (0.44) 
 Fair    0.138 
    (1.07) 
 Poor    0.225* 
    (1.81) 
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Table 2 continued 
VARIABLES (1) (2) (3) (4) 
Income Quartile (Ref.1)1 

 2    -0.00908 
    (-0.12) 
 3    0.0183 
    (0.24) 
 4    0.188** 
    (2.33) 
_cons -0.283*** -1.088*** -2.025*** -2.226*** 
 (-4.90) (-5.38) (-3.45) (-3.65) 
N 17505 17505 17505 17505 

Significance Level: * p < .1, ** p < .05, *** p < .01 

Note: The total sample size is 17505, which reflects the number of observations who have no missing values for any 

control variable and physical examination, with the exception for those with missing value on income. They are the 

fifth category in the income variable. 
1 The 5th category of income is a flag for missing value. The coefficient did not show significance and is therefore 

omitted.  

Source: CHARLS 2011, author’s calculation 
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Table 3. Logistics Results for Anti-hypertensive Treatment 

VARIABLE (1) (2) (3) (4) 
UEBMI 0.336** -0.0878 -0.0779 -0.0805 
 (2.52) (-0.42) (-0.37) (-0.40) 
URBMI 0.605*** 0.231 0.264 0.228 
 (3.11) (0.98) (1.09) (0.97) 
Others 0.496** 0.195 0.196 0.173 
 (1.98) (0.76) (0.76) (0.66) 
Uninsured -0.103 -0.319* -0.292* -0.290* 
 (-0.62) (-1.89) (-1.71) (-1.69) 
Age  0.0213*** 0.103** 0.0946** 
  (3.45) (2.48) (2.31) 
Male  -0.207** -0.217** -0.201** 
  (-2.13) (-2.24) (-2.04) 
Married  -0.109 -0.139 -0.127 
  (-0.73) (-0.92) (-0.85) 
Education (Ref. Illiterate) 
 Primary School  0.298** 0.288** 0.296** 
  (2.51) (2.42) (2.50) 
 Middle School  0.277* 0.296* 0.318** 
  (1.69) (1.81) (2.01) 
 High School  0.214 0.232 0.260 
  (1.01) (1.11) (1.25) 
 Beyond High School 0.218 0.237 0.289 
  (0.67) (0.74) (0.94) 
Urban  0.419** 0.410** 0.481*** 
  (2.33) (2.23) (2.72) 
Age Squared   -0.000641* -0.000590* 
   (-1.93) (-1.80) 
Self- evaluated Health (Ref. Excellent) 
 Very Good    0.0300 
     (0.09) 
 Good    0.164 
    (0.51) 
 Fair    0.529 
    (1.63) 
 Poor        0.575* 
    (1.71) 
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Table 3 continued 

VARIABLES (1) (2) (3) (4) 
Income Quartile (Ref.1)1 
 2    -0.0517 
    (-0.38) 
 3    -0.160 
    (-1.10) 
 4    -0.0317 
    (-0.18) 
_cons 1.246*** -0.0855 -2.581** -2.631** 
 (19.00) (-0.19) (-1.99) (-2.00) 
N 4258 4258 4258 4258 

Significance Level: * p < .1, ** p < .05, *** p < .01 
Note: The total sample size is 4528, which reflects the number of observations who have hypertension, do not have 

missing values for any control variable and physical examination. One exception is that the regression contains 632 

observations that have missing value on household income variable. 
1 The 5th category of income is a flag for missing value. The coefficient did not show significance and is therefore 

omitted.  

Source: CHARLS 2011, author’s calculation 
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Conclusion 
 

Currently, non-communicable diseases account for 80% of the overall disease burden in China 

(Tang, Ehiri, & Long, 2013). With 200 million patients, hypertension ranks high on the list.10 

However, policy makers have raised questions about the disproportionately limited resources that 

have been allocated to improve its prevention and treatment. One obvious venue of improvement 

is through insurance, especially because of its almost universal prevalence in China. 

 

Thanks to the CHARLS 2011 data that captures subjective information on insurance status, 

medical utilization, especially those related to hypertension, and other demographic data, this 

study may be the first to evaluate the effect of types of insurance on the use of preventative BP 

checks and treatment among Chinese people over the age of 45, and on anti-hypertensive 

treatment among those who are aware of their hypertension. 

 

My results suggest that insurance status is correlated with receiving hypertension-related 

preventative care. Specifically, being enrolled in a more generous type of insurance, UEBMI, is 

positively related with receiving physical, where a blood pressure check is included.11 However, 

                                                
10 In 2011 CHARLS data, I found 24% of the total sample have hypertension and 43% of them have had physical 
examinations within the last two years. Among all hypertensive participants, 78% received anti-hypertension 
treatment. 
11 Overall, uninsured individuals were at lower odds of receiving preventative checks than those enrolled in 
NCMS. But again, the uninsured only accounts for 5% of the population.  
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it is worth noting that the significance of my results declined after the inclusion of predisposing 

characteristics, (e.g., urban and gender). This suggests a close association between urban, gender 

and hypertension prevention. In addition, although my results do not support an association 

between being enrolled in URBMI, UEBMI, or NCMS and receiving anti-hypertension treatment 

, being uninsured is correlated with lower treatment rates. I suspect that insurance coverage 

serves as an easy access to care. 

 

The results on preventative service are consistent with those of previous studies [Fang, H., et al. 

(2014); Feng, X. L. (2017); Zhang, X., et al. (2016)]. Regardless of the difference in sample age, 

all of the three studies concluded that individuals covered by UEBMI have higher odds of using 

preventive service compared to NCMS counterparts. One likely explanation is that though none 

of the insurance schemes covers preventive care, the more generous reimbursement rate for 

outpatient service of UEBMI has encouraged visits to a physician who directed the use of 

preventative care. As is shown by the RAND experiment (Manning, Newhouse, Duan, Keeler, & 

Leibowitz, 1987), individuals in the more generous insurance schemes are more likely to obtain 

treatment, and as a result, the poorest and sickest 6 percent of the sample at the start of the 

experiment had better control of hypertension. 

 

 My results also suggest that being uninsured is associated with much lower odds of receiving 

preventative care. In a social insurance system like China’s, the fact that some individuals are 
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still uninsured is puzzling. URBMI and NCMS’s voluntary enrollment might be a likely reason. 

Their lower likelihood of utilization of preventative service suggests that the choice of joining 

insurance, besides the specific benefit design, is closely related to one’s use of preventative 

service, or maybe the initiation of care. 

 

My findings on hypertension treatment agree with that of Fang, H., et al. (2014) – despite 

insurance types, no difference in the probability of consuming anti-hypertensive drugs. One 

caveat is that being uninsured is associated with a lower treatment rate, which suggests insurance 

serves more as a gateway to service than financial incentives to use treatment, after one is 

diagnosed with hypertension.  

 

The results of this study suggest some modest policy implications. Preventive health services 

have been shown to enhance health and reduce future medical expenditures if targeted at high 

health-risk populations (Cohen, Neumann, & Weinstein, 2008; Maciosek, Coffield, Edwards, 

Flottemesch, & Solberg, 2009). The lower odds of the uninsured receiving a physical 

examination and treatment adds to the reason for the system to extend care to those that fall in 

the cracks of the health care system. Compared to insured, the uninsured, a high-risk population, 

is in higher needs of preventative care and anti-hypertensive treatment. 
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For the insured, the low utilization rate of preventative checks, compared to other countries (e.g., 

80% in the U.S.), suggests a role for the government in ongoing awareness campaigns (Duru et 

al., 2007), especially in rural areas, given their higher rates of undiagnosed hypertension 

compared to urban counterparts (Feng, 2017). Increasing the reimbursement rate for preventative 

checks, instead of anti-hypertension treatment may more effectively improve the prevention and 

treatment of hypertension among the insured. 

 

At the same time, my study has several limitations. First, judging from the descriptive statistics, 

observations with missing value bear no resemblance to beneficiaries of any insurance status or 

the uninsured.12 Therefore, my results may be biased from excluding those missing observations.   

Second, I only use one year of data, and therefore I am unable to eliminate bias caused by time-

variate effects. 

Third, since many variables are not included in the survey, my results may be subject to omitted 

variable bias. For instance, information on work place is not included in the 2011 CHARLS 

questionnaire. Since some corporation may provide free health checks, a person’s higher odds of 

                                                
12 I summarize the descriptive statistics of observations containing missing values on variables other than income 
in Table 4, where they are listed as a separate category. 
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receiving physical examination may result from the place they work rather than the insurance 

status.13 

Fourth, some papers use blood pressure reading to measure the effectiveness of treatment and 

control of hypertension. However, I decided not to use this metric, to avoid possible errors in 

measurement and the endogeneity of the metric which is hard to account for. The 2011 CHARLS 

data contain no variables on respondents' diet and genetics. Thus when exploring the correlation 

between insurance type and the control of blood pressure, I am unable to address the possible 

omitted bias. 

Regardless of the limitations, using nationally representative data, this study explored the 

relationship between individuals’ use of hypertension-related preventative and treatment service 

and their health insurance status. The results suggest that compared to New Cooperative Medical 

Insurance (NCMS) enrollees, being enrolled in Urban Employee Medical Insurance (UEBMI) 

tends to increase the likelihood of receiving physical examination, whereas being uninsured are 

associated with lower odds of receiving physical examination. However, except for the 

uninsured, all beneficiaries are equally likely to obtain anti-hypertensive treatment. 

                                                
13

 In addition, each resident aged 65 years and older is able to receive an annual health check free of charge, 
which include the screening of hypertension, diabetes, and dyslipidemia.  
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Table 4. Characteristics of Beneficiaries with Different Health Insurances, CHARLS 2011 

 NCMS UEBMI URBMI OTHERS UNINSURE
D 

MISSING 

Hypertension 23% 33%*** 36%*** 30%** 21% 16% 
Dependent Variables 
Physical Examination 43% 58%*** 49%** 51%*** 33%*** 5%*** 
Anti-Hypertension 
Treatment1 

78% 83%** 87%* 85% 76% 81% 

Predisposing Factor 
Age 59 61*** 60 60* 59* 61 
Gender 
   Male 47% 58%*** 43%** 46% 45% 38%** 
Marital Status 
   Married with 
Spouse 

78% 84%*** 78% 81% 65%*** 16%*** 

Household Type 
   Non- Agricultural 3% 93%*** 87%*** 54%*** 34%*** 27%*** 
Level of Education 
   Illiterate  33% 5%*** 14%*** 19%*** 31% 8%*** 
   Primary School    43% 22%*** 36%*** 35%*** 39%** 8%*** 
   Middle School  19% 27%*** 27%*** 27%*** 17% 5%*** 
   High School 5% 17%*** 17%*** 11%*** 8%*** 2%*** 
   Beyond High School 1% 29%*** 7%*** 8%*** 4%*** 78%*** 
Enabling Factor 
Household Income 26571 60593*** 37523*** 39127*** 29971 27780 
Need Factor 
Self-Evaluated Health 
   Excellent 3% 4% 5% 5%** 5%** 3% 
   Very Good 12% 15%*** 12% 14% 17%*** 30% 
   Good 30% 38%*** 29% 33% 28% 21% 
   Fair 36% 35% 38% 33% 32%** 27% 
   Poor 18% 9%*** 16% 15% 19% 19% 
N 12,778 2,237 776 428 1,286 740 

Significance Level: * p < .05, ** p < .01, *** p < .001 

Note: The total sample size is 17,505, which reflects the number of observations who have hypertension, no missing values for 

physical examination or anti-hypertensive treatment. Although the descriptive statistics are weighted, the t-test results are not because 

the limitation in STATA command.  
1 Result is conditional on respondent having hypertension 

Source: CHARLS 2011, author’s calculation
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