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Abstract

Background: Hypertension is an important public health issue in China, but there are few studies on health-related

quality of life (HRQoL) for patients with hypertension in China. This study aims to examine the HRQoL as measured by

EQ-5D and investigate the factors that influence HRQoL for patients with hypertension in Shaanxi Province, China.

Methods: Data were collected from the Shaanxi’s fifth National Health Service Survey conducted in 2013. EQ-5D was

employed to measure the HRQoL for patients with hypertension. The Chinese population-based preference trade-off

time (TTO) model was used to convert the EQ-5D values. All descriptive analyses, including demographic

characteristics, socio-economic status and clinical characteristics, were stratified by urban and rural residence. Tobit

regression model was used to investigate the influencing factors of HRQoL.

Results: A statistically significant difference was observed between the EQ-5D utility scores of urban (0.891) and rural

hypertension patients (0.870). The urban hypertension patients showed significantly higher utility scores than the rural

patients in three of the five dimensions, namely usual activities, pain / discomfort and anxiety / depression. The

influencing factors of HRQoL for hypertension patients in China included age, marital status, education level,

employment status, physical activity and medical examination. For patients aged 55 years and above, EQ-5D utility

score decreased significantly with increasing age. The EQ-5D score increased with higher education level. Married

patients showed a higher EQ-5D score than divorced and widowed patients, and employed patients showed a higher

score than unemployed and retired patients. Regular physical activity and medical examination had a positive effect on

the HRQoL of hypertension patients.

Conclusions: Our study indicated that urban hypertension patients might have higher HRQoL than rural patients in

Shaanxi, China. To enhance HRQoL, it is necessary to strengthen the health education for hypertension patients to

improve hypertension prevention and to adopt healthy habits such as regular physical activity. It is also important to

strengthen the management and monitoring of hypertension in the elderly, and further implement the free medical

examination program for the elderly under the public health programs.
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Background
Hypertension is an important public health issue world-

wide due to its high prevalence and mortality rate [1, 2].

The world health statistics 2012 [3] reported the growing

burden of noncommunicable diseases, in which one third

of adults suffered from hypertension, and half of the total

death toll caused by stroke and heart disease is due to

hypertension. The Chinese cardiovascular disease report

2013 [4] published in 2014 reported that the prevalence

rate of hypertension in China was rising. In the year of

2012, the prevalence of hypertension was 24 % in Chinese

adults over 15 years old, and 270 million (at least two of

every 10 adults) suffered from hypertension in China.

From 1979 to 2002, the prevalence of hypertension in-

creased dramatically in rural area and the difference in the

incidence of hypertension between urban and rural popu-

lations was narrowing. Hypertension has become one of

the major public health issues in both urban and rural

areas in China.

Studies have indicated that hypertension seriously af-

fects patients’ health. Saleem et al. [5] studied the

health-related quality of life (HRQoL) profile of hyper-

tension population in Pakistan with EuroQol question-

naire (EQ-5D), and found that hypertension has an

adverse effect on patients’ well-being and HRQoL. A study

by Mena-Martin et al. also demonstrated that patients

with known hypertension present a poorer HRQoL [6].

This is consistent with other literature reports on HRQoL

of hypertension patients in other countries [7]. Studies of

hypertension patients in China have mainly focused on

the prevalence and influencing factors of hypertension.

Chen et al. studied the prevalence, awareness and other

aspects associated with hypertension in Yi ethnic popula-

tion in Shilin County of Yunnan, China [8]. They reported

the risk factors for hypertension included older age, smok-

ing, alcohol consumption, family history of high blood

pressure, overweight and obesity, and protective factors

such as being slim and with higher education. However,

few studies have focused on the HRQoL of hypertension

population in China. Wang et al. examined the relation-

ship between hypertension and HRQoL in a general popu-

lation in Shanghai, China using the Mandarin version of

36-item Short Form (SF-36) [9]. Nevertheless, to date, no

report has been published concerning HRQoL of hyper-

tension patients in China as measured by EQ-5D.

HRQoL is an assessment of health state based on mod-

ern concept of healthcare, which reflects the physical, psy-

chological, social and emotional well beings of patients

[10]. It takes into account not only the disease itself, but

also the psychological and social impact of the disease

[11]. EQ-5D is a generic preference-based tool developed

by the EuroQol Group in 1990 for subjectively describing

and valuing HRQoL [12, 13]. EQ-5D-3 L (EQ-5D 3 level

version, hereafter referred to as the EQ-5D), one of the

four major measurement systems of HRQoL [14], has

been widely used in China in recent years [15, 16]. Mean-

while, its validity and reliability have been demonstrated

in mainland China [17]. HRQoL reflects the health utility

index score; however, health utility scores cannot be calcu-

lated directly from the measurement results by EQ-5D.

Therefore, a population-based preference trade-off time

(TTO) model is required to convert the measurements

into health utility scores of the population. Recently, Liu

et al. has developed a Chinese general population-based

value set for EQ-5D health states [18], which is capable of

converting health states measured by the EQ-5D-3 L

descriptive system to utility scores.

In this study, we aim to examine the health status of

hypertension patients in urban and rural areas of Shaanxi

Province, China using EQ-5D as a measure of HRQoL,

and to investigate the influencing factors of HRQoL. It is

the first attempt to use the Chinese population-based pref-

erence value set for EQ-5D to measure HRQoL of hyper-

tension patients, which provides a reference for further

research on the health status of hypertension patients.

Methods

Data source

Data were collected from the Shaanxi’s fifth National

Health Service Survey (NHSS). NHSS is organized and di-

rected by the Center of Health Statistics and Information

under the Ministry of Health of China and has been con-

ducted every five years since 1993. In the Shaanxi’s NHSS

2013, the stratified multistage random cluster sampling

method was employed. In the first stage, 32 counties/dis-

tricts were selected randomly in Shaanxi Province. In the

second stage, 160 townships were selected in sampled

counties/districts. In the third stage, 320 villages/commu-

nities were selected in sampled townships. In the last

stage, 60 households were randomly selected in each sam-

pled village/community and the selected households that

could not be accessed were replaced by their neighbors.

Finally, 20,700 households were surveyed.

Considerable quality control measures were imple-

mented during the process of data collection. Before the

interviews, well-trained investigators would explain the

purposes and confidentiality of the survey to inter-

viewees. If there are missing information and errors in

the questionnaires, re-survey would be required the next

day after checking the completeness of questionnaires by

the survey manager at the end of each day. Moreover,

5 % households from the whole samples were resurveyed

to examine the survey quality and the concordance rate

between the first survey and resurvey was 95 %. Myer’s

index was employed to test the representativeness of the

survey. It showed that the sample was representative

and did not have age preference comparing with the

general population (Myer’s index equals 2.16).
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The NHSS questionnaire mainly includes general fam-

ily and each member conditions, self-report health status

in multiple dimensions and health-related behaviors

(smoking, alcohol consumption, and physical activity). A

face-to-face interview was conducted for each household

in the residents’ home. Residents were required to an-

swer questions themselves, but if residents were not at

home or unable to answer at the time of the survey,

other family members could serve as proxy. Overall,

69.13 % selected residents answered questions them-

selves and the questionnaires for other residents were

answered by their family members instead.

All hypertension patients were identified by the ques-

tion “Have you been diagnosed with hypertension by a

doctor?”. The purpose of this study dictated that only

the individuals with hypertension aged above 15 years

old were included in this study. Consequently, the sam-

ple size of this study was 6145, of which 2424 were from

the urban area (urban group) and 3721 were from the

rural area (rural group).

Measurements of EQ-5D utility score

HRQoL measured by EQ-5D was used as the health

outcome measure in this study. The EQ-5D-3 L con-

sists of five dimensions: mobility, self-care, usual activ-

ities, pain/discomfort, and anxiety/depression. Each

dimension has three levels of response or severity (no

problems, moderate problems and extreme problems).

A total of 243 possible health states can be defined by

combining one level from each of the five dimensions

[19]. The Chinese utility value set (Table 1) was used to

obtain utility scores for EQ-5D health states [18]. C is a

constant. MO2, SC2, UA2, PD2 and AD2 terms are 0

for the absence of level 2 problems in mobility, self-

care, usual activities, pain/discomfort and anxiety/

depression, respectively. MO3, SC3, UA3, PD3 and

AD3 are 0 for the absence of level 3 problems in those

dimensions. N3 was 1 if any level 3 problems were

present in a state and 0 if otherwise. Thus, the utility

scores can be calculated for all of the 243 health states

based on Table 1. For example, the utility score for

“23221” was U = 1 - (0.039 + 0.099 + 0.208 + 0.074 +

0.092 + 0 + 0.022) = 0.466. The utility score for state

11111 (no problems on any of the five dimensions) was

1, and the score for state 33333 (the worst health state)

was -0.149. Consequently, the range of Chinese utility

values was from -0.149 to 1.

Statistical analysis

Descriptive statistics

Descriptive statistics were calculated for the basic demo-

graphic variables of HRQoL. Mean and standard devia-

tions (SD) were calculated for continuous variables, and

frequencies and percentages were calculated for categor-

ical variables. 95 % confidence interval (CI) was used to

show the difference in the EQ-5D utility scores between

the urban and rural groups. Chi-square test was used to

compare the difference in constituent ratio in each di-

mension of EQ-5D between the urban and rural groups.

One-way analysis of variance (ANOVA) was used to test

the difference in EQ-5D utility scores at different levels

of each variable. All statistical analyses were performed

using STATA version 12.0 for Windows.

Tobit regression model

EQ-5D utility score is a censored variable, i.e. a large propor-

tion of respondents had the health utility score of 1. There-

fore, the Tobit regression model suitable for censored or

bounded data was used to analyze the influencing factors of

EQ-5D utility score of the urban and rural groups [10, 20,

21]. Three Tobit regression models were employed by using

Table 1 The Chinese utility values for EQ-5D health states

C MO2 MO3 SC2 SC3 UA2 UA3 PD2 PD3 AD2 AD3 N3

0.039 0.099 0.246 0.105 0.208 0.074 0.193 0.092 0.236 0.086 0.205 0.022

Table 2 Distribution of the EQ-5D self-classified health states of the urban and rural population with hypertension in Shaanxi

Province, China

Urban hypertensive population (%) Rural hypertensive population (%) P value*

No problem Moderate problem Extreme problem No problem Moderate problem Extreme problem

Mobility 81.72 16.25 2.02 79.27 18.55 2.18 0.049

Self-care 88.57 8.79 2.64 87.50 9.92 2.58 0.331

Usual activities 84.94 11.47 3.59 81.40 14.03 4.57 0.002

Pain/discomfort 71.03 26.70 2.27 64.65 32.61 2.74 <0.001

Anxiety/depression 86.37 12.02 1.61 81.29 17.45 1.26 <0.001

* Chi-square test was employed to test the difference in constituent ratio in each dimension of EQ-5D between the urban and rural groups. Missing data: the

numbers of respondents with missing data are 0, 1, 0, 1, 3 in urban area and 2, 1, 1, 1, 1 in rural area for the variables of mobility, self-care, usual activities, pain/

discomfort, anxiety/depression are respectively
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the data of urban group, rural group, and both of them, in

which the EQ-5D utility scores were the dependent vari-

ables. The independent variables included area, the natural

logarithm of per capita consumption expenditure, gender,

age, ethnic group, region, marital status, education level,

employment status, health insurance coverage, smoking

status, drinking status, physical activity, health education,

and medical examination.

Area included urban area and rural area. Per capita con-

sumption expenditure referred to the net expenditure after

deducting medical and health spending from the total

expenditure per year calculated based on household popula-

tion. Ethnic groups included Han and others (Hui, Tibetan,

Mongolia, etc). Regions were divided into Shannan (south

of Shaanxi), Guanzhong (central of Shaanxi) and Shanbei

(north of Shaanxi). Marital status indicates whether the

respondent is married, single, divorced or widowed. Educa-

tion level includes illiterate, primary school, junior high

school, senior high/technical school, and college and above.

Employment status indicates whether the respondent is

employed, retired or unemployed. Medical insurance in-

cludes urban resident medical insurance, urban employee

medical insurance, new rural cooperative medical system,

commercial medical insurance and other medical insurance.

The medical insurance information was derived by asking

questions like “Are you covered by any medical insurance?”.

For the variables of smoking status, drinking status, physical

activity, health education and health examination, the re-

spondents answered “yes” or “no” to the questions like “Do

you smoke now?”, “Have you drunk alcohol during the last

12 months?”, “Do you take physical exercise every week?”,

“Have you been educated by medical workers to prevent

and cure chronic disease during last 3 months” and “Have

you undergone medical examination during the last

12 months?”. All the categorical variables in this model were

set as dummy variables.

Results

Distribution of the EQ-5D self-classified health states

As shown in Table 2, the highest proportion of hyperten-

sion patients reported moderate and extreme problems in

the pain / discomfort dimension of EQ-5D, with 28.97 % of

the urban group and 35.35 % of the rural group, respect-

ively. In contrast, the lowest proportion of patients reported

problems in the self-care dimension, with 9.43 % of the

urban group and 12.5 % of the rural group, respectively.

Overall, a significant higher proportion of the rural group

reported problems in the mobility, usual activities, pain/dis-

comfort, and anxiety/depression dimensions, compared

with the urban hypertension population (P < 0.05).

EQ-5 utility scores

Table 3 shows the utility scores of EQ-5D and its each

dimension of the urban and rural groups calculated

based on the Chinese value set for EQ-5D health states.

A statistically significant difference was observed in the

EQ-5D utility scores between the urban (0.891) and rural

groups (0.870). Moreover, the utility scores of the urban

group were higher than those of the rural group in three

of the five dimensions, namely usual activities, pain/dis-

comfort and anxiety/depression, which were statistically

significant. There was no significant difference in utility

scores in the mobility and self-care dimension between

the urban and rural groups.

Table 4 shows the EQ-5D scores of each categorical

variable. For both urban and rural groups, the EQ-5D

utility scores of males were significantly higher than

those of females (P < 0.05). For different age groups, the

difference of scores was statistically significant. The

scores for the groups with older age were lower than

that for the groups with younger age in both urban and

rural area. The scores were lower for hypertension pa-

tients living in Shanbei than patients living in Shannan

and Guanzhong. Divorced patients, illiterate patients

and unemployed patients scored the lowest under their

respective category. Non-smokers and non-drinkers had

higher scores than smokers and drinkers, respectively.

Patients with physical activity had higher scores than

those without it.

Influencing factors of HRQoL

Table 5 shows the description of the independent vari-

ables in Tobit regression models. The partial regression

coefficients obtained by Tobit regression model are

shown in Table 6. From model 1, the partial regression

coefficient of urban patients was 0.011 (p < 0.05), which

suggested that, with other factors controlled, the EQ-5D

score of the urban patients was 0.011 higher than the

rural patients and the difference was statistically signifi-

cant. From model 2, results indicated that the influen-

cing factors of HRQoL for the urban patients included

age, marital status, education level, employment status,

physical activity and medical examination. In the urban

area, with other factors controlled, the EQ-5D score of

the age groups “55-64” and “≥65” were 0.037 and 0.074

lower than the age group “15-34”, respectively. The mar-

ried patients had higher scores than divorced patients

Table 3 Utility scores of EQ-5D and its each dimension of the

urban and rural groups

Dimensions Urban group (95 % CI) Rural group (95 % CI)

Mobility −0.021 (−0.023, −0.019) −0.025(−0.025, −0.022)

Self-care −0.015(−0.016, −0.013) −0.016(−0.017, −0.014)

Usual activities −0.015(−0.017, −0.014) −0.019(−0.021, −0.018)

Pain/discomfort −0.030(−0.032, −0.028) −0.037(−0.038, −0.035)

Anxiety/depression −0.014(−0.015, −0.012) −0.018(−0.019, −0.016)

EQ-5D utility 0.891(0.883, 0.899) 0.870(0.863, 0.876)
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and widowed patients, and the EQ-5D score increased

with higher education level. Employed patients showed a

higher score than unemployed and retired patients. The

EQ-5D scores of patients with physical activity and med-

ical examination are 0.053 and 0.022 higher than those

without it, respectively. For model 3, the influencing

factors of HRQoL for the rural patients included age,

region, marital status, education level, employment sta-

tus, and medical examination. In the rural area, with

other factors controlled, the EQ-5D score of the age

groups “55-64” and “≥65” were 0.046 and 0.099 lower

than the age group “15-34”, respectively. Patients in

Shannan area showed higher scores than those in Shanbei,

and married patients had higher scores than divorced and

widowed patients. The EQ-5D score increased with higher

education level, and employed patients had a higher score

than unemployed patients. The EQ-5D score of patients

with regular medical examination was 0.026 higher than

those without it.

Discussion

Hypertension is the most prevalent chronic non-

communicable disease in China [22], which can lead

to serious complications such as cerebral vascular

disease, heart disease, heart failure and renal failure.

With longer life expectancy in China, there has been

an increasing concern on HRQoL of patients with

hypertension. This is the first study that employed the

EQ-5D scale and Chinese general population-based

EQ-5D value set for measurement of HRQoL for adult

patients (aged 15 years and above) with hypertension

in urban and rural areas, which revealed the current

status of HRQoL and its influencing factors for hyper-

tension patients in China.

We found a higher proportion of hypertension patients

in the rural area had moderate and extreme problems in

the mobility, usual activities, pain/discomfort and anxiety/

depression dimensions, as compared with patients in the

urban area. This finding agreed with the utility scores of

Table 4 Univariate analysis of the EQ-5D utility scores and

categorical variables

Urban group Rural group

Mean SD P value* Mean SD P value*

Gender <0.001

Male 0.906 0.181 <0.001 0.887 0.192

Female 0.878 0.214 0.858 0.218

Age Group

35–44 0.959 0.120 0.946 .118

45–54 0.948 0.130 <0.001 0.929 0.143 <0.001

55–64 0.917 0.169 0.893 0.183

≥ 65 0.845 0.233 0.803 0.250

Ethnic group Han 0.890 0.201 0.670 0.870 0.207 0.463

Others 0.910 0.251 0.832 0.232

Region

Shannan 0.875 0.207 <0.001 0.879 0.197 0.015

Guanzhong 0.899 0.214 0.869 0.210

Shanbei 0.878 0.195 0.850 0.215

Marital status <0.001

Married 0.908 0.184 0.887 0.196 <0.001

Single 0.915 0.174 0.846 0.216

Divorced 0.797 0.257 0.795 0.243

Widowed 0.886 0.149 0.980 0.600

Education level <0.001 <0.001

Illiterate 0.797 0.263 0.815 0.241

Primary school 0.874 0.202 0.877 0.201

Junior high school 0.919 0.174 0.921 0.155

Senior high /
technical school

0.928 0.162 0.922 0.163

College and above 0.948 0.123 0.995 0.026

Employment status <0.001 <0.001

Employed 0.937 0.132 0.905 0.169

Retired 0.890 0.205 0.863 0.217

Unemployed 0.823 0.251 0.778 0.265

Insurance coverage

Uninsured 0.890 0.201 0.071 0.833 0.174 0.175

Insured 0.931 0.177 0.870 0.209

Smoking status <0.001 <0.001

Yes 0.882 0.210 0.860 0.219

No 0.923 0.153 0.900 0.167

Drinking status <0.001 <0.001

Yes 0.880 0.209 0.863 0.214

No 0.947 0.124 0.930 0.140

Physical activity <0.001

Yes 0.929 0.139 0.892 0.170 0.078

No 0.854 0.239 0.865 0.216

Table 4 Univariate analysis of the EQ-5D utility scores and

categorical variables (Continued)

Health education

Yes 0.891 0.192 0.123 0.871 0.207 0.107

No 0.890 0.215 0.858 0.218

Health examination

Yes 0.899 0.175 0.924 0.870 0.200 0.275

No 0.889 0.231 0.869 0.213

* ANOVA was employed to test the difference in EQ-5D utility scores at differ-

ent levels of each variable. Missing data for the variables: marital status

(urban/rural: 1/2), employment status (urban/rural: 5/0), insurance coverage

(urban/rural: 8/2), smoking status (urban/rural: 2/0), drinking status (urban/

rural: 24/35), physical activity (urban/rural: 17/12), health education (urban/

rural: 0/4) and health examination (urban/rural: 1/8)
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EQ-5D and its each dimension obtained for the urban and

rural patients, i.e. the urban patients showed higher utility

scores. Studies by Zhou et al. showed that the EQ-5D util-

ity scores of the general population in the urban and rural

areas of Shaanxi, China were 0.9569 and 0.9588, respect-

ively. Our study revealed that the hypertension patients in

Shaanxi, China had an obviously lower EQ-5D utility

score than the general population. Moreover, the propor-

tions of patients reporting moderate problems and ex-

treme problems were also higher than those of the general

population in all of the five dimensions [15, 23]. This

demonstrated the negative correlation between hyperten-

sion and HRQoL. Univariate analysis of the EQ-5D utility

scores and categorical variables demonstrated that male

hypertension patients had a better HRQoL than female

patients. HRQoL of older patients was significantly lower

than younger patients, possibly because hypertension is a

chronic disease which progresses with age and increas-

ingly affects health. Education level was found to have a

significant effect on the health status of hypertension

patients, with higher-educated patients having a better

HRQoL. There were statistically significant differences in

the HRQoL among patients living in Shannan, Guanzhong

and Shanbei, which may be related to the different diets in

the three regions. Smoking and alcohol consumption were

found to be the negative influencing factors of HRQoL,

while physical activity was a positive influencing factor.

Tobit regression models further evaluated the effect of

multiple factors, and demonstrated that age exerted a sig-

nificant effect on the HRQoL of hypertension patients.

For patients aged 55 years and older, HRQoL decreased

significantly with increasing age. Marital status was one of

the factors to affect the HRQoL of hypertension patients

and married patients showed higher HRQoL than di-

vorced and widowed patients, indicating that the rise of

divorce rate would decrease the quality of life of hyperten-

sion patients. In both urban and rural areas, HRQoL was

positively correlated with education level, and patients

with higher education level showed better HRQoL. This

Table 5 Description of independent variables

Variables Urban and rural
N (%)

Urban group
N (%)

Rural group
N (%)

Area

Urban 2,424 (39.5) — —

Rurala 3,721 (60.5) — —

Ln of expenditure (RMB) 8.60 ± 0.79 8.86 ± 0.74 8.44 ± 0.78

Gender

Malea 2,629 (42.8) 1,124 (46.4) 1,505 (40.5)

Female 3,516 (57.2) 1,300 (53.6) 2,216 (59.5)

Age Group(years)

15–44a 410 (6.7) 155 (6.4) 255 (6.8)

45–54 1,218 (19.8) 415 (17.1) 803 (21.6)

55–64 1,918 (31.2) 694 (28.6) 1,124 (32.9)

≥ 65 2,599 (42.3) 1,160 (47.9) 1,439 (38.7)

Ethnic group

Hana 6,043 (98.3) 2,403 (99.1) 3,640 (97.8)

Others 102 (1.7) 21 (0.9) 81 (2.2)

Region

Shannana 1,980 (32.2) 601 (24.8) 1379 (37.1)

Guanzhong 3,328 (54.2) 1535 (63.3) 1793 (48.2)

Shanbei 837 (13.6) 288 (11.9) 549 (14.7)

Marital status

Marrieda 4,946 (80.5) 2,004 (82.7) 2,942 (79.1)

Single 96 (1.6) 23 (0.9) 73 (1.9)

Divorced 1,059 (17.2) 372 (15.4) 687 (18.5)

Widowed 41 (0.7) 24 (1.0) 17 (0.5)

Education level

Illiteratea 1,718 (28.0) 420 (17.3) 1,298 (34.9)

Primary school 1,886 (30.7) 615 (25.4) 1,271 (34.1)

Junior high school 1,598 (26.0) 705 (29.1) 893 (24.0)

Senior high / technical
school

720 (11.7) 486 (20.0) 234 (6.3)

College and above 223 (3.6) 198 (8.2) 25 (0.7)

Employment status

Employeda 3,522 (57.4) 916 (37.9) 2,606 (70.0)

Retired 1,000 (16.3) 885 (36.6) 115 (3.1)

Unemployed 1,618 (26.4) 618 (25.5) 1,000 (26.9)

Insurance coverage

Uninsureda 54 (0.9) 43 (1.8) 16 (0.4)

Insured 6,081 (99.1) 2,381 (98.2) 3,705 (99.6)

Smoking status

Yesa 1,432 (23.3) 546 (22.5) 887 (23.8)

No 4,711 (76.7) 1,878 (77.5) 2,834 (76.2)

Drinking status

Yesa 777 (12.8) 398 (16.4) 397 (10.7)

No 5,309 (87.2) 2,026 (83.6) 3,324 (89.3)

Table 5 Description of independent variables (Continued)

Physical activity

Yes 1,828 (29.9) 1,175 (48.5) 668 (18.0)

Noa 4,288 (70.1) 1,249 (51.5) 3,053 (82.0)

Health education

Yes 4,723 (76.9) 1,607 (66.3) 3,119 (83.8)

Noa 1,418 (23.1) 817 (33.7) 602 (16.2)

Health examination

Yes 3,317 (54.1) 1,423 (58.7) 1,898 (51.0)

Noa 2,819 (45.9) 1,001 (41.3) 1,823 (49.0)

a Reference variables in the Tobit regression model. Ln of expenditure means

natural logarithm of per capita consumption expenditure
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Table 6 Influencing factors of EQ-5D utility scores from Tobit regression model

Urban and Rural (model 1) Urban (model 2) Rural (model 3)

dy/dx SE dy/dx SE dy/dx SE

Area (Rural)

Urban 0.011** 0.006 — — — —

Lnperexpa 0.007 0.003 0.007 0.006 0.006 0.004

Gender (Male)

Female 0.007 0.006 0.014 0.009 0.001 0.008

Age group (15–34)

45–54 −0.019 0.012 −0.013 0.020 −0.023 0.015

55–64 −0.042*** 0.012 −0.037** 0.019 −0.046*** 0.015

≥ .0 −0.088*** 0.012 −0.074*** 0.020 −0.099*** 0.016

Ethnic group (Han)

Others −0.012 0.018 −0.010 0.038 −0.019 0.021

Region (Shannan)

Guanzhong 0.003 0.006 0.013 0.009 −0.001 0.007

Shanbei −0.024*** 0.008 −0.013 0.013 −0.031*** 0.009

Marital status (Married)

Single −0.018 0.019 0.011 0.041 −0.028 0.022

Divorced −0.027*** 0.007 −0.037*** 0.010 −0.019** 0.008

Widowed −0.090** 0.031 −0.070* 0.036 −0.110** 0.062

Education (Illiterate)

Primary school 0.025*** 0.006 0.029** 0.011 0.023*** 0.008

Junior high school 0.052*** 0.008 0.058*** 0.012 0.048*** 0.010

Senior high / technical school 0.052*** 0.010 0.061*** 0.014 0.051*** 0.015

College and above 0.083*** 0.018 0.069*** 0.020 0.234*** 0.078

Employment (Employed)

Retired −0.040*** 0.009 −0.057*** 0.011 −0.022 0.019

Unemployed −0.058*** 0.006 −0.057*** 0.010 −0.060*** 0.007

Insurance (Uninsured)

Insured −0.001 0.027 −0.031 0.032 0.066 0.047

Smoking status (Yes)

No smoking −0.014 0.009 −0.015 0.011 −0.013 0.009

Drinking status (Yes)

No drinking −0.018 0.011 −0.020 0.012 −0.016 0.012

Physical activity (No)

Yes 0.033*** 0.006 0.053*** 0.008 0.011 0.008

Health education (No)

Yes 0.003 0.006 0.001 0.008 0.009 0.008

Health examination (No)

Yes 0.025*** 0.005 0.022*** 0.008 0.026*** 0.007

LR 832.79 358.22 498.94

p <0.001 <0.001 <0.001

N 5,879 2,241 3,629

*P < 0.1, **P < 0.05, ***P < 0.01. N are the number of respondents included in the Logistic regression models
a Natural logarithm of per capita consumption expenditure. Reference variables are in the parentheses
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was consistent with the findings reported by Zhou et al.

[23] and Andrade et al. [24], and indicated the importance

of improving the overall education level of the population.

Employment status also affected the HRQoL of hyperten-

sion patients, with employed patients having a signifi-

cantly better HRQoL than unemployed patients. This

finding suggested that solving the employment issue and

increasing the employment rate at the national level

would contribute to improvement of the quality of life of

hypertension patients. In addition, physical activity was a

protective factor of HRQoL for urban hypertension pa-

tients, indicating that regular exercise was important for

improving HRQoL of hypertension patients. In both

urban and rural areas, patients who had medical examin-

ation in the past one year had a significantly better

HRQoL than those who did not. Regular medical examin-

ation can not only facilitate early detection and treatment

of the complications associated with hypertension, but

also improve the patients’ health awareness to prevent the

complications and their adoption of a healthy diet and

living habit. We suggest that the health administrative de-

partments strengthen the management and monitoring of

chronic diseases in the elderly, and further implement the

free medical examination program for the elderly under

public health programs. Tobit regression model analysis

demonstrated that hypertension patients in urban area

had a higher HRQoL than those in rural area. This might

be caused by the difference of education level, physical

activity and medical examination between urban patients

and rural patients. Compared with the rural patients, the

higher education level, the more regular physical activity

and medical examination were the three main reasons for

the higher HRQoL of hypertension patients in urban

China. Our results are consistent with other studies, dem-

onstrating that hypertension patients in urban area had a

higher HRQoL than those in rural area. For example, Pan

et al [25] used the SF-26 scale and showed that the quality

of life (QOL) of hypertension patients in cities was

significantly higher than patients in rural area. Ma et al

[26] used self-evaluation, mini-mental state examin-

ation (MMSE), activities of daily-living (ADL), and cen-

ter for epidemiologic studies depression scale (CES-D)

to study the QOL of older hypertension patients in the

Beijing area. They found the quality of life was highly

dependent on the residence area and patients in rural area

showed lower QOL than patients in the urban area.

This study also has some limitations. First, although the

EQ-5D utility scores showed statistically significant differ-

ence between the urban and rural hypertension patients, as

the minimum clinically important difference (MCID) for

the EQ-5D based on the scoring algorithm in China is not

estimated yet, we cannot draw a conclusion that difference

of EQ-5D utility scores is clinically important. However, as

there is a significantly higher proportion of rural patients

reported problems in four of five EQ-5D dimensions com-

paring with urban patients (see Table 2), we can reasonably

make the conclusion that the urban hypertension patients

might have higher HRQoL than the rural patients in

Shaanxi, China, which is also supported by previous studies

[25, 26]. Second, there might be some potential individual

characteristics affecting HRQoL, which might cause a devi-

ation of the results. Third, this study used cross-sectional

survey data to analyze the correlation between HRQoL

and the associated factors, rather than the causation. Fi-

nally, the data of this study were self-reported and might

have some recall bias.

Conclusions

We found that the urban hypertension patients might

have higher HRQoL than the rural patients in Shaanxi,

China. The main influencing factors of HRQoL included

age, marital status, education level, employment status,

health activity and medical examination. In order to

improve HRQoL of hypertension patients, it is necessary

to strengthen the health education for hypertension

patients to improve their awareness of hypertension

prevention and develop healthy living habits (such as

regular physical activity). Meanwhile, the health admin-

istrative departments should strengthen the manage-

ment and monitoring of hypertension in the elderly,

and further implement the free medical examination

program for the elderly under public health programs.
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