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ABSTRACT 

Background: Hypertension has become one of the significant health problems among the elderly. The disparities in the 
prevalence, awareness, and treatment of hypertension have been associated with socioeconomic status but lack of 
consistency especially in developing countries where is undergoing epidemiological transition. 

Methods: Data used in this study was drawn from the 2013 wave of the China Health and Retirement Longitudinal Study 
(CHARLS), which was designed with a multi-stage clustering population-based sampling. The dependent variables were 
hypertension as well as self-awareness and treatment of hypertension, both of which were measured as binary outcomes. 
The independent variables included the community and individual socioeconomic conditions mainly measured by 
education, income and occupations. A hierarchical logistic regression model was used for statistical analysis to considering 
the clustering at community level. 

Results: Individuals aged 45 years or older living in urban areas (Beta=0.144; p<0.1) and communities with higher 
mandarin fluency score (Beta=0.043; p<0.05) were positively associated with the risk of hypertension. Compared with 
agricultural workers, the retired (Beta=0.425; p<0.001), people working for government or institutions (Beta=0.519; 
p<0.001), working with a large company (Beta=0.362; p<0.05), farmer or working with a small private firm (Beta=0.302; 
p<0.05) were more likely to be hypertensive. We also found that urban living (Beta=0.194; p<0.1) and communities with a 
higher mandarin fluency score (Beta=0.061; p<0.05) were associated with a higher awareness of hypertension. There was 
a noted regional variation in both the awareness and treatment of hypertension; people living in the western China were 
less likely to be aware of (Beta=-0.186; p<0.1) and to manage their hypertension (Beta=-0.297; p<0.05) compared to those 
in the more developed eastern China. The inequality in treatment was also observed among occupations; the retired 
(Beta=0.785; p<0.001), individuals working for government or institutions (Beta=0.437; p<0.1) or for a private firm 
(Beta=0.395; p<0.1) were more likely to receive treatment for hypertension. 

Conclusion: Occupation, urban dwelling, and living in the more developed eastern China were associated with more 
likelihood of developing hypertension and being aware of and treated for hypertension. However, income and levels of 
education, two classical measures of socioeconomic status, were not associated with either of the three outcomes-
hypertensive risk, awareness and treatment in China. 
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INTRODUCTION 
Hypertension is defined as blood pressure elevated to an 
unhealthy level. It is a measure of the force exerted by the 
blood against the wall of the blood vessels and depends on 
the strength of heart pumping and the resistance of the 
blood vessels. Normally, the blood pressure is 120 (systolic) 
and 80 (diastolic) mm of mercury (mmHg) but can be 
acutely elevated by stress or physical activity; and blood 
pressure is increased as people aging. Hypertension is 
blood pressure higher than 130/80 (1) if unmanaged can 
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lead to severe complications and increase the risk of heart 
disease, stroke, and mortality.  

Hypertension has become one of the significant threats to 
health in the less developed country such as China where 
there has been a rapid social and economic, demographic 
and epidemiological transition. There are a large number 
of individuals with hypertension, as well as a high preva-
lence but low rate of treatment in China. Nationally, it was 
estimated that about 330 million people suffered from 
hypertension in 2012, accounting for one-third of global 
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hypertension patients. Because of population aging and 
epidemiological transitions, hypertension became a major 
health problem that the elderly face. In 2002, 50% of the 
elderly aged at 60 years or above suffered from hyper-
tension in China, but only 32.2% of individuals had medical 
treatment. In 2012, the prevalence of hyper-tension among 
the elderly in China increased to 60% and the treatment 
rate remained low as only 41% of patients received the 
treatment they needed; most of the patients did not get any 
effective treatment at all (2).  

There is long-standing literature showing that generally 
people living in a relatively better community environment 
and with a higher individual socioeconomic status (SES) 
tend to be healthier. Socioeconomic status may determine 
the ability of an individual to acquire resources and live 
with a certain healthier lifestyle (3); whereas individuals 
with low socioeconomic status are more likely to smoke 
and drink excessively, have more stressful life events and 
high-calorie diet, which lead to a higher prevalence of dis-
eases and less healthy conditions (4, 5). The community 
socioeconomic conditions also contribute to health and 
prevalence of illness. In the more developed regions, the 
standard of living and medical services are better and more 
accessible, which may result in a positive influence on 
health (6). 

However, the relationship between individual socioeco-
nomic status and prevalence of hypertension has been 
reported in multiple studies but lack of consistency (7). In 
the developing countries undergoing epidemiological tran-
sition, groups with a higher socioeconomic status may first 
experience the epidemiological transition that the pattern 
of dominant diseases is transited from communicable 
diseases to chronic diseases; therefore, they may first have 
increased the likelihood of being hypertensive. In contrast, 
in the more developed countries, there is a negative 
correlation between socioeconomic status and the risk of 
hyper-tension. A case-control study in Singapore indicates 
that the prevalence of hypertension was relatively low in 
the wealthy communities and the treatment rate was 
relatively high (8). A US-based study also shows that the 
prevalence of hypertension was low in communities with 
relatively higher average income per capita; and social and 
environ-mental exposure explained a substantial propor-
tion of the racial disparity in hypertension (9). Data from 
Europe also indicates that low socioeconomic status was a 
significant risk factor for hypertension in adolescents (10).  

Moreover, the relationship of socioeconomic status with 
hypertension is complicated in some other countries. In a 
study of women (15-65 years of age) in low-income 
regions of rural Mexico in 2003, groups with a higher level 
of house-hold income and assets were more likely to suffer 
from hypertension(11). This challenges the current 
popular hypothesis of socioeconomic status and health. In 
South Africa, the males with high levels of education and 
income had a higher prevalence of hypertension, but the 
result was opposite in the females (12). However, the 
socioeconomic conditions such as education, income and 
wealth had no significant effect on the risk of hypertension; 
and they also evidently influenced the treatment of hyper-

tension (13). Recent research using panel data shows that 
the association between socioeconomic status and 
hypertension had started changing in China. In the males, 
people with a higher level of socioeconomic status were 
more likely to have hypertension from 1991 to 2006; 
whereas people with a lower level of socioeconomic status 
were more likely to have hypertension from 2006 to 2009. 
In both periods together from 1993 to 2009, a lower level 
of socioeconomic status was associated with the risk of 
hypertension in the females (13). 

This inconsistency may reflect the dynamics and imbal-
anced change in social, economic transition, but may also 
be likely due to the lack of nationally representative sample. 
Identifying the groups that are most vulnerable to be 
hypertensive or less likely aware of and to control their 
blood pressure, may have an important implication for 
public health. Previous studies have mainly used the 
income and levels of educational attainment as the meas-
ures of socioeconomic status, but rarely considering the 
occupational influence and community socioeconomic 
conditions. With a large national representative sample, 
this study examined the relationship between hyperten-
sion and socioeconomic status, which was measured by not 
only the household income, personal education, and occu-
pation, but also the community socioeconomic status and 
urban dwelling. We also examined how the socioeconomic 
status affects the self-awareness and treatment of hyper-
tension, in which poor socioeconomic status has been 
associated with uncontrolled hypertension (14). Findings 
from this study will help to target vulnerable population 
for effective prevention. 

METHODS 

Dataset 
Data used in our research was drawn from the 2013 
national representative baseline survey of the China Health 
and Retirement Longitudinal Study (CHARLS). The original 
study design has been described elsewhere (15). In brief, 
the original survey was a national representative and 
samples were from 450 villages and communities in 150 
counties across China, with a total of 18,604 samples aged 
45 years old or above. The CHARLS survey comprised a 
community questionnaire that is used to collect an exten-
sive set of information on the community income per 
capita and social development, and an individual ques-
tionnaire that was used to collect a detailed information on 
individual’s education, occupation, household per capita 
income, behaviors and health conditions. Diastolic pres-
sure and systolic pressure were measured by trained 
nurses and were recorded three times at the time when the 
survey was conducted. Respondents were also interviewed 
about their awareness and treatment conditions of hyper-
tension.  

Measurement of variables 
Dependent Variables: Both self-reported and actual hyper-
tension was collected as outcome variables of this study. 
The self-reported hypertension was defined as 1 if respon-
dents in this survey answered "Yes" to the question "Have 
you been diagnosed with hypertension by a doctor?" which 
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means they had been diagnosed before, which may not 
reflect the current conditions of hypertension. The diagn-
osed hypertension was defined by the actual blood 
pressure of the respondents, which was the average of 
blood pressure recorded three times by trained nurses in 
this survey. A respondent was considered suffering diagn-
osed hypertension if any one of the following conditions 
met 1) the mean systolic pressure of three repeated mea-
sures was 140 mmHg or above, 2) the mean diastolic pre-
ssure was 90mmHg or above, and 3) the respondent was 
taking medicines to control blood pressure. In addition, the 
awareness of hypertension is defined as 1 if respondents 
actually suffered from hypertension and had been diagn-
osed with hypertension by a physician; and the treatment 
condition of hypertension is measured by whether the 
respondent is taking medicines or anti-hypertensive treat-
ment to control blood pressure. The awareness of hyper-
tension and the treatment condition of hypertension were 
only measured for the elderly who were diagnosed with 
hypertension in this paper. 

Independent Variable: The main explanatory variables 
included community and individual socioeconomic status 
(SES) variables. Four indicators were used to measure 
community socioeconomic conditions: type of community 
(rural or urban), community income per capita, the level of 
mandarin fluency and the geographic regions (East, 
Central, and West) of the community. Three indicators 
were used to measure individual socioeconomic status: 
level of individual educational attainment, family income 
per capita, and occupations.  

Control variables: We also included some variables such as 
age, gender, marital status, smoking history, social partici-
pation, diet control, body mass index (BMI), having medical 
insurance and taking a physical examination, to control for 
potential confounding. 

Statistical analysis 
Because the samples were from a cluster sampling, a 
random-effect (hierarchical) logistic regression model was 
used for statistical analysis. The individual variable was 
considered as level one, the community was considered as 
level two. The model is written briefly as follow:  

logit(p) = γ00 + γ01Wj + γ10Xij + δ0j 

Where Wj is the community socioeconomic context and 01 

is its coefficient; Xij represents the socioeconomic condi-
tions at individual level and 10 is its coefficient. In this 
model, a random effect varies with the communities but 
the slopes are the same; 0j is the random-effect at a comm-
unity level. P represents the odds of being hypertensive. 
The data was analyzed using the software Stata Release 
14.0. 

RESULTS 

Table 1 presents the coding and descriptive statistics of the 
variables. In the 2013 wave of CHARLS survey. The total 
number of samples were18, 604; however, the actual resp-
onse rate was different for individual outcomes. Of the total 
sample, 14,298 (76.85%) participants of middle-aged and 

the elderly (age>= 45 years,) had complete information on 
clinical diagnosis; and 47.76% (6,829 of 14,298) were 
suffering from hyper-tension, which is confirmed by meas-
uring the blood pressure in the survey. There was a high 
rate of response (94.81%, 17,639/18604) in self-reported 
hypertension; of which only 26.42% (4,660 of 17,639) 
respondents had self-reported hypertension, indicating 
that more than 30% (2,169/6,829) of hypertensive people 
failed to report that they had hypertension.  

In addition, we noted that the rates of self-awareness and 
receiving treatment were low. Of the 6829 respondents 
who were actually suffering from hypertension, only 61.29% 
(4,022 /6,562; 267 missing) diagnosed with hypertension 
and responded to the survey were aware of their hyper-
tension. About 60% (4,047/6,822, 7 missing) respondents 
who were diagnosed as hypertension were receiving 
treatment at the time when the survey was conducted.  

Table 2 presents the association of socioeconomic status 
and other factors with the diagnosed and self-reported 
hypertension. Communities with a higher level of manda-
rin fluency score (Beta=0.043; p<0.05) are more likely to 
be hypertensive (Model 1). Compared with agricultural 
workers, the retired individuals (Beta=0.425, p<0.001), 
working for government or institutions (Beta=0.519; Odd 
Ratio, OR=1.68; p<0.001), working for a company (Beta 
=0.362; p<0.05), working for farmer or a private firm 
(Beta=0.302; p<0.05) were more likely to be diagnosed 
with hypertension. Individuals who living in the urban 
areas (Beta= 0.144; p<0.1) had a trend to be hypertensive. 
However, community income per capita, levels of educa-
tional attainment, and household income per capita were 
not significantly associated with hypertension. The estim-
ates of socioeconomic status on the self-reported hyper-
tension were similar to that was for the diagnosed hyper-
tension (Model 3).  

When controlling for factors such as drinking alcohol, diet 
behavior, and access to health care resource, urban living 
and high level of mandarin fluency score that was 
associated with diagnosed hypertension and self-reported 
hypertension became no longer significant (Model 2 and 
Model 4). We noted that BMI (Beta=0.144; p<0.001) and 
having alcohol-drinking history (Beta=0.161; p<0.01) 
were positively related to being hypertensive. When BMI, 
behavior, and access to health care were controlled in the 
analysis, the association between urban dwelling and 
mandarin language fluency with the diagnosed hyper-
tension and self-reported hypertension were no longer 
significant, suggesting that those variables mediated the 
association with urban dwelling and mandarin language 
fluency. In addition, we noted that there were significant 
random-effects (RE) in model 1 (RE=0.239; P<0.001) and 
model 2 (RE=0.203; P<0.001) for the diagnosed hyper-
tension; and significant random-effects were also noted in 
model 3 (RE= 0.251; P<0.001) and model 4(RE=0.124; 
P<0.001) for association with self-reported hypertension. 
These suggest that marked unobserved heterogeneity was 
at community level or some important factors that may be 
associated with hyper-tension were not observed and 
included in the analysis. 
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Table 1. Coding and descriptive statistics of variables (n=18,604) 

Variable Coding Mea
n 

Medi
an 

SD N %  

Dependent variables        

Diagnosed hypertension 1=Yes    6,829 47.76  

 0=No    7,469 52.24  
Self-reported hypertension 1=Yes    4,660 26.42  
 0=No    12,979 73.58  
Awareness of hypertension 1=Yes    4,022 61.29  
 0=No    2,540 38.71  
 NA    267   
Treating hypertension 1=Yes    4,047 59.32  
 0=No    2,775 40.68  
 Missing    7   
Individual socioeconomic conditions       
Education 0=Illiterate    8,099 43.57  

 1=Elementary school    4,148 22.32  
 2=Middle school and above    6,340 34.11  
Occupation 0=Agricultural worker    9,431 51.48  
 1=Retired    5,885 32.13  

 2=Self-employed   833 4.55  
 3=Government or Institution worker   405 2.21  
 4=Company employee    555 3.03  
 5=Farmer or private firm   682 3.72  
 6=Others    530 2.89  
Household income per capita (ln) 8.71 8.95 1.52 17,543   
Community socioeconomic conditions       
Community type 1=Urban    4,577 24.64  
 0= Rural    14,002 75.36  
Community income per capita(ln)  8.00 8.07 1.21 17,603   
Degree of mandarin fluency  3.86 4.00 1.83 18,555   
Region 0=Eastern    7,796 41.88  
 1=Central    6,085 32.69  
 2=Western    4,733 25.43  
Controlled variables        
Age  60.2

6 
59.00 10.0

0 
18,205   

Gender 1=Female    8,861 47.66  
 0=Male    9,733 52.34  
Marital status 1=Currently married    3,500 18.83  
 0=Otherwise    15,085 81.17  
Ever drinking alcohol 1=Yes    6,411 34.93  
 0=No    11,945 65.07  
Participating in social activities 1=Yes    11,405 61.80  
 0=No    7,050 38.20  
Controlling diet 1=Yes    14,149 84.08  
 0=No    2,680 15.92  
Body Mass Index   23.8

5 
23.59 3.86 12,959   

Taking physical examination 1=Yes    7,543 42.12  
 0=No    10,364 57.88  
Having medical insurance 1=Yes    17,672 95.87  
 0=No     761 4.13  

Note: actual sample size for each item could be varied due to the missing value.  

 

Table 3 shows the associated factors for the awareness and 
treatment of hypertension. Communities with higher man-
darin fluency score (Beta=0.061; p<0.05) and urban living 
(Beta=0.194; p<0.1) were with a relative higher awareness 
(Model 1). Inequality in the proportion of awareness was 
found different between occupations, with retired people 
(Beta=0.785; p<0.001), government employee (Beta= 
0.437; p<0.1), working for a firm (Beta=0.395; p<0.1) were  
more likely to be aware of hypertension compared with 
agricultural workers. People living in the less developed 
Western China (Beta=-0.186; p<0.1) were less likely aware 
of their hypertension. When the access to health care 
resource such as having medical insurance and taking a 
physical examination were controlled (Model 2), the 
association of urban living with the awareness of hyper-

tension was no longer significant (Beta=0.177; t=1.51). 
This may indicate that the inequalities in the access to 
health services between rural and urban residents were 
responsible for the disparity of the awareness. Community 
income per capita, levels of educational attainment and 
household income per capita had no significant association 
with the awareness of hypertension.  

The treatment varied significantly with the region and 
occupation among the middle-aged and the elderly who 
were diagnosed with hypertension. People living in the 
western China were less likely to treat their hypertension 
(Beta =-0.297; p<0.05). The retired (Beta=0.592; p<0.001) 
and people working for the business company (Beta=1.112; 
p<0.05) were more likely to treat their hypertension than 
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agricultural workers were (Model 3). Community income 
per capita, level of educational attainment and household 
income per capita had little effect. We noted that there 
were significant random-effects in model 1 (RE=0.361; 
p<0.05) and in model 2 (RE=0.37; p<0.001) for the aware-

ness of hypertension, and in model 3 (RE=0.248; p<0.05) 
and in model 4 (RE=0.239; p<0.05) of hypertension 
treatment, suggesting that there were unobserved hetero-
geneity at community or factors that may be associated 
with aware-ness and treatment of hypertension. 

Table 2 Multiple logistic regression estimates of socioeconomic conditions on the incidence of hypertension (n=12,131) 
 Diagnosed hypertension   Self-reported hypertension   
 Model 1  Model 2  Model 3  Model 4  

 Beta SE Sig Beta SE Sig Beta SE sig  Beta SE Sig 
Intercept -2.78 0.194 *** -7.011 0.375 *** -3.132 0.307 *** -7.971 0.402 *** 
Community             
Urban living 0.144 0.087 + -0.034 0.087  0.184 0.086 * -0.043 0.084  
Community income per 
capita (ln) -0.04 0.027  -0.027 0.027  -0.044 0.028  -0.027 0.026  
Mandarin fluency score 0.043 0.019 * 0.016 0.019  0.058 0.020 ** 0.036 0.018 + 
Education             
Illiterate             
Elementary school 0.001 0.052  -0.026 0.057  0.033 0.056  -0.001 0.063  
Middle school and above 0.008 0.055  -0.022 0.06  -0.043 0.059  -0.119 0.067 + 
Occupation             
Agricultural worker             
Retired 0.425 0.089 *** 0.230 0.057 *** 0.587 0.054 *** 0.29 0.062 *** 
Self-employed 0.166 0.102  -0.086 0.114  0.282 0.113 * 0.02 0.13  
Government worker 0.519 0.155 *** 0.236 0.174  0.551 0.167 *** 0.151 0.196  
Company employee 0.362 0.142 * 0.095 0.167  0.442 0.156 * 0.226 0.191  
Farmer or individual firm 0.302 0.122 * 0.098 0.142  0.286 0.137 * 0.066 0.168  
Others 0.452 0.122 *** 0.282 0.138 * 0.563 0.125 *** 0.423 0.144 ** 
Household income per  
capita (ln) -0.02 0.014  -0.020 0.017  0.019 0.015  -0.01 0.019  
Controlling variables             
Ever drinking alcohol    0.161 0.053 **    0.112 0.059 + 
Participating in social 
activities    -0.030 0.031     -0.042 0.057  
Controlling diet    -0.073 0.091     0.016 0.071  
Body Mass Index    0.144 0.006 ***    0.155 0.007 *** 
Having medical insurance    -0.083 0.117     0.286 0.144 * 
Physical examination    0.095 0.046 *    0.441 0.050 * 
             
Random intercept 0.239 0.029 *** 0.203 0.03 *** 0.251 0.033 *** 0.124 0.026 *** 

Note: 1. ***P < 0.001, **P < 0.01, *P < 0.05, +P < 0.1; 
2. Coefficients are adjusted by age; gender and marital status in all models. 

 

DISCUSSIONS 

Through the analysis of a large national representative 
sample, we found that socioeconomic conditions were 
associated with the risk of hypertension. In China, the 
middle-aged and elderly living in urban, mandarin langu-
age fluency, and working in non-agricultural sectors were 
more likely to be hypertensive. These associations were to 
a certain degree mediated by BMI, drinking history and 
access to health services; and controlling for BMI and 
drinking history, the associations were no longer signif-
icant. We did not find a significant association of personal 
education and household income with the risk of hyper-
tension.  

Our findings confirmed that socioeconomic status with the 
risk of hypertension, but showed some different from 
previous literature or studies conducted in other countries. 
We noted that household income per capita, individual's 
education, and community income per capita, two of which 
are well known for measuring individual's SES, are not 

significantly associated with risk of hypertension. However, 
these factors have been associated with the risk of hyper-
tension in other countries including both developing and 
less developed countries (7, 14, 16). Instead, occupation is 
strongly associated with the risk of hyper-tension in China, 
which has been reported in the previous study(17). It is 
interesting to note that government and institutional 
workers, which are mostly state-own, have the highest risk 
of hypertension compared to the agricultural workers and 
other occupations in China. These probably suggest that 
lack of activity may play a role in the risk of hypertension 
because they are mostly engaged with work in the office 
but fewer outside activities. In the meantime, people who 
live in urban areas may have first experienced the epidemi-
ological transition that is mostly induced by socioeconomic 
development and they may be likely hypertensive. In 
addition, a study in Japan did not find a clear association of 
SES with hypertension (18). Moreover, the association 
between individual socioeconomic status and the risk of 
hypertension may be affected by some unobserved hetero-
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geneity of the elderly who were from different birth 
cohorts and suffered varied impacts from socioeconomic 

factors, which can be further explored by using multi-
waves data.  

 

Table 3 Multiple logistic regression estimates of socioeconomic conditions on awareness and treatment of hypertension 

 Hypertension awareness  Hypertension treatment  
 Model 1  Model 2  Model 3  Model 4  

 Beta SE Sig Beta SE Sig Beta SE Sig Beta SE Sig 
Intercept -0.272 0.429  -0.369 0.462  1.612 0.711 * 1.533 0.782 * 
Community             
Urban 0.194 0.115 + 0.177 0.117  0.150 0.174  0.089 0.175  
Community income 
per capita (ln) -0.039 0.037  -0.048 0.038  0.018 0.052  0.023 0.052  
Mandarin fluency  0.061 0.026 * 0.065 0.026 * 0.028 0.036  0.026 0.037  
Region              
Eastern (ref)             
Central 0.039 0.102  0.076 0.104  -0.001 0.148  0.017 0.15  
Western -0.186 0.109 + -0.223 0.112 ** -0.297 0.151 * -0.312 0.155 * 
Education              
Illiterate (ref)             
Elementary school 0.044 0.079  0.034 0.08  0.039 0.145  0.064 0.148  
Mid school above -0.056 0.083  -0.115 0.085  -0.047 0.151  -0.08 0.153  
Occupation             
Agricultural worker             
Retired 0.785 0.074 *** 0.555 0.076 ** 0.592 0.141 *** 0.643 0.143 ** 
Self-employed 0.173 0.163  0.22 0.166  0.358 0.302  0.428 0.311  
Government employee 0.437 0.239 + 0.317 0.246  0.131 0.382  0.068 0.384  
Company worker 0.395 0.235 + 0.423 0.245 + 1.112 0.541 * 1.158 0.544 * 
Farmer or firm 0.286 0.194  0.135 0.2  0.175 0.34  0.106 0.344  
Others 0.654 0.178 *** 0.673 0.181 *** 0.321 0.308  0.353 0.31  
Household income per 
capita (ln)  0.037 0.022  0.028 0.023  -0.069 0.045  -0.078 0.046 + 
Having medical 
insurance    0.299 0.159 +    -0.071 0.336  
Physical examination    0.609 0.063 ***    0.39 0.116 ** 
             
Random effect 0.361 0.054 * 0.37 0.057 *** 0.248 0.105 * 0.239 0.105 * 

Note: 1. ***P < 0.001; **P < 0.01; *P < 0.05; +P < 0.1; 
 2. Coefficients are adjusted by age, gender and marital status in all models. 

 

Our study also finds that socioeconomic conditions were 
strongly and positively associated with the awareness and 
treatment rates of hypertension. This evidence was based 
on a large national representative samples with more than 
6,800 people with hypertension. The middle-aged and 
elderly living in the urban area, people who live in the more 
developed eastern China and working in government or 
institutions or retired had higher rates of awareness and 
treatment of hypertension. Advantages of awareness and 
treatment of hypertension in elderly with higher socio-
economic status will help reduce their disadvantages on 
the prevalence of hypertension. This may suggest that 
China is in transition and as the economic conditions 
continue developing, the hypertension will be reduced in 
those with a higher level of SES. 

In addition, having medical insurance and taking physical 
examination regularly may contribute to the positive 
association of SES with the awareness and treatment rates. 
As the proportion of awareness and treatment of hyper-
tension are quite low in China, more medical resources and 
policies are needed to prevent from and control for 
hypertension, especially in the groups with lower socio-

economic status. We also found a significant random-effect, 
suggesting that factors at the community may help to red-
uce the disparity of awareness and treatment of hyperten-
sion. However, a study in Japan did not find a clear asso-
ciation of SES with unaware, untreated and uncontrolled 
hypertension (18), although a multi-nation study in urban 
clinics of 12 countries in Sub-Saharan Africa also indicated 
that people in the lowest individual wealth groups are 
more likely to have uncontrolled hypertension (14). 
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