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Abstract: This study aimed to determine the health-related quality of life (HRQoL) of people with
self-reported diagnosed hypertension and its determinants in China. Data was obtained from the 5th
National Health Services Survey. The HRQoL of the respondents who were 15 years or older was
assessed with the EQ-5D-3L utility index and visual analogue scale (VAS), and compared between
those with (n = 30,063) and without (n = 158,657) self-reported hypertension. Multivariate logistic
regression, Tobit regression, and linear regression models were established to identify predictors of
HRQoL. A difference of half standard deviation was deemed as minimal clinically important difference
(MCID) for the utility index (0.03). The respondents with self-reported hypertension were more
likely to report problems in the five dimensions (Adjusted Odds Ratio = 1.43-1.70) of the EQ-5D-3L,
resulting in a significant lower utility index (3 = —0.04) and VAS scores (3 = —3.22) compared with
those without self-reported hypertension, and the difference of the utility index exceeded MCID.
In the respondents with self-reported hypertension, higher utility index and VAS scores were found
in those who were female, younger, married, employed, smoking, drinking, exercising regularly,
absent from comorbidity, resided in the eastern developed region, had normal body mass index,
higher levels of education, and income. Hypertension management programs were associated with
higher utility index (3 = 0.01) and VAS scores ( = 1.02). Overall, hypertension is associated with
lower HRQoL. Higher socioeconomic status and participation in management programs for chronic
conditions are independent predictors of higher HRQoL of hypertensive people. This study provides
a national representative estimate on the HRQoL of hypertensive people in China, which can be used
for calculating the burden of hypertension.

Keywords: hypertension; health-related quality of life; EQ-5D-3L; National Health Services
Survey; China

1. Introduction

Hypertension is the biggest single contributor to global burden of disease (GBD). Over the past
few decades, the prevalence of hypertension increased substantially, resulting in significant loss of
disability-adjusted life-years (DALYs) [1]. It was estimated that globally there were 1.13 billion adults
with hypertension in 2015, compared with just 594 million in 1975 [2]. The prevalence of hypertension
increased from 17.31% in 1990 to 20.53% in 2015, leading to an increase of annual deaths from 97.9
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to 106.3 per 100,000 persons, and an increase of loss of DALYs from 95.9 million to 143.0 million
worldwide [3,4]. Hypertension has become a leading cause of GBD, as an important risk factor of
cardiovascular disease, stroke, and chronic kidney disease [1,5,6].

China, India, Russia, Indonesia, and the United States account for more than half of the global
DALYs related to hypertension [3,4]. Hypertension is the leading cause of death and disability in
China [5]. Several large population surveys in China revealed that the prevalence of hypertension
increased significantly over the past few decades, rising from 18.0% in 2002 to 27.8% in 2013 for people
aged 18 years and above [7,8]. Hypertension caused more than 2 million deaths in China in 2010,
contributing to 24.6% of all deaths in the country [9].

Hypertension has even more profound impacts on the physical, psychological, social,
and emotional functioning of the patients [10]. It was estimated that hypertension led to 10,667
loss of DALYs per 100,000 population in China: 78.3% as a result of functioning impairments and
21.7% from premature deaths [11]. Hypertension is often left untreated [12]. In China, fewer than one
third of hypertensive people were aware of their condition and less than 10% of hypertensive people
had their blood pressure properly controlled [8,11,13].

It is important to assess health-related quality of life (HRQoL) of hypertensive people. HRQoL
can serve as a foundation for calculating DALYs, taking into consideration the impact of hypertension
on the physical, psychological, social, and spiritual wellbeing of the patients from the perspective of
the patients themselves [14]. Such measurements are often used for guiding policy development [15].
International evidence consistently shows that hypertension lowers HRQoL [12,14,16-23]. However,
the size of its effect varies considerably across countries due to differences in sociodemographic and
cultural characteristics of the patients [24].

Previous studies on the HRQoL of hypertensive people in mainland China are limited.
Wang et al. [25] and Xu et al. [26] assessed the HRQoL of hypertensive people in Shanghai
(aged 35-75 years) and Chonggqing (aged 45-53 years), respectively, using the 36-item Short Form
(SF-36). Hypertension was found to be associated with poorer physical functioning, but it was found
to be less significant in the mental health component. Zhang et al. [27] and Pan et al. [28] used the
EQ-5D-3L instrument to estimate the utility index of hypertensive people in Shandong (aged 18 years
and above) and Suzhou (aged 60 years and above), respectively. The results were inconsistent.
Pan et al. [28] didn't find a utility index difference, contrasting the findings by Zhang et al. [27]. These
studies suffered from some common limitations. Firstly, the samples were small, targeting local
populations and selected age groups only. Secondly, only a few studies converted the HRQoL results
into a utility index, which is essential for estimating DALY's and health economics analyses [10,27,28].
Thirdly, the national population-preference based value sets for the EQ-5D-3L was only made available
in 2018 [29]. The previous studies either borrowed the value sets from other countries or used the
value sets developed by Liu [30] based on a small sample from four big cities.

This study aimed to determine the HRQoL of people with self-reported diagnosed hypertension
in a national representative sample in China. To the best of our knowledge, this study is the first
of its kind [31], estimating the EQ-5D-3L utility index for hypertensive people based on a value
set derived from a large national representative sample [29]. In this study, we also identified
demographic, socioeconomic, behavioral, and health services factors associated with the HRQoL of
people with hypertension.

2. Materials and Methods

2.1. Study Design and Data Source

Data was extracted from the 5th National Health Services Survey (NHSS). The NHSS is a cross
sectional household questionnaire survey conducted in a national representative sample in China
every five years. The surveys were overseen by the Centre for Health Statistics Information under
the national health authority. The 5th NHSS was conducted in September 2013 [32]. A standard
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protocol and strict quality control procedures applied. Data were collected by trained local health
workers through face-to-face interviews. Each field site had a survey supervisor who revisited 5% of
the participating households. Overall, 97.7% of the repeated surveys were consistent with the original
ones in the examined key questions in the 5th NHSS. The Myer’s index (2.55), DELTA dissimilarity
coefficient (0.085), and the GINI concentration ratio (0.0525) indicated a national representativeness of
the sample [32].

2.2. Setting and Sample

A four-stage stratified cluster random sampling method was adopted to select participants. A total
of 93,600 households were sampled from 1560 communities/villages in 780 sub-districts/townships from
156 counties/districts across all 31 provinces in mainland China. All of the members in the participating
households were interviewed individually. A total of 273,688 questionnaires were completed.

Data collected in the questionnaire survey covered the demographic and socioeconomic
characteristics of the respondents, their health behaviors, health status, and use of health services [33-35].
These included the EQ-5D-3L, which was applied to those who were 15 years and older [36-38]. In this
study, the returned questionnaires containing missing data in age, gender, and the EQ-5D-3L were
excluded. This resulted in a sample of 188,720 for data analyses.

Hypertensive people were identified through the questions in relation to chronic conditions.
The respondents were asked whether they have been diagnosed with hypertension by a doctor,
which only captured those who were aware of their conditions and sought medical diagnoses [8,11,13].
Of the study sample, 30,063 reported hypertension, compared with 158,657 reporting no
diagnosed hypertension.

2.3. Dependent Variables

The HRQoL of the respondents was assessed using the EQ-5D-3L, a generic instrument developed
by the EuroQol Group in 1990. Previous studies have confirmed its reliability and validity in mainland
China [39,40]. Three indicators were generated to reflect the HRQoL of the respondents: (1) percentage
of respondents reporting problems in the five dimensions; mobility (MO), self-care (SC), usual activity
(UA), pain/discomfort (PD), and anxiety/depression (AD). The three levels of measurements were
recoded into two levels; with (moderate or extreme problem) and without (no problem) problems.
(2) utility index; the combination of problems on the five dimensions related to each individual
was converted into a utility index score (ranging from 0.170 to 1.000) based on the population
preference-based value sets derived from the Time-Trade-Off (TTO) technique by Zhuo in 2018 [29].
(3) EQ-VAS score; the respondents rated their overall health on a visual analogue scale (VAS) ranging
from 0 to 100, with a higher score indicating better perception of health. The EQ-5D-3L instruments
used in the NHSS was an official self-complete paper version registered in the EuroQol group. However,
its vertical VAS was rotated to a horizontal one to fit into the paper questionnaire for the NHSS [24,41].

2.4. Independent Variables

The selection of independent variables associated with the HRQoL of hypertensive people was
guided by the World Health Organization (WHO) determinants of health model [42,43]. These variables
were grouped into five clusters in line with the Dahlgren-Whitehead rainbow model [42], including
biology and genetics, health behaviors, socio-economic characteristics, communities, and regions,
and health policy and services.

Biology and genetics: Data collected in the NHSS included gender (male or female),
age (15-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75+), and body mass index (BMI). The BMI (kg/mZ)
was calculated as “weight (in kilograms) divided by the square of height (in meters)”. All of the
data including body height and weight were self-reported from the survey participants. According
to the WHO International BMI classification criteria [44,45], respondents were categorized into four
groups: Underweight (BMI < 18.5), normal weight (18.5 < BMI < 25.0), overweight (25.0 < BMI < 30.0),
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and obese (BMI > 30.0). The respondents were also asked whether they “have ever been diagnosed
with any other chronic conditions by a doctor?” The co-existence of chronic conditions other than
hypertension was labelled as comorbidity, such as diabetes, and rheumatoid arthritis etc.

Health behaviors: In the NHSS, respondents were asked to answer the following three questions:
(1) “Do you smoke any tobacco products currently?” (yes or no); (2) “Over the last 12 months, have you
ever drunk alcohol?” (yes or no); (3) “Over the last six months, how often do you exercise every week?”.
A person who engaged in physical exercises at least once a week was deemed physically active [32].

Socio-economic characteristics: The socioeconomic status of respondents was measured
by educational attainment (illiterate, primary school, junior middle school, senior middle
school, university/college), employment (employed, retired, student, unemployed), marital status
(single, married, divorced, widowed), and income ranking (<percentile 20, percentile 20-39, percentile
40-59, percentile 60-79, and >percentile 80 in terms of average household income per capita).

Communities and regions: Area of residency (urban vs rural) and geographic location
(eastern developed, western undeveloped, central in between) were used to measure regional
disparities [46,47].

Health policy and services: Patients with chronic conditions were encouraged by the Chinese
government to register with a primary care team in the local community for systematic management
of their conditions. This included regular monitoring of illness conditions (such as blood pressure),
coaching on lifestyles, and advices on the use of medicines [48,49]. In the NHSS, hypertensive people
were asked whether they received such management services: “Over the past three months, have any
medical staff guided you on preventing and controlling hypertension?”. Regular health examinations
are considered an important step for identifying and mitigating the risks of complications of chronic
conditions [10]. In the NHSS, respondents were asked whether they received any health examination
over the past 12 months prior to the survey.

2.5. Statistical Analysis

The percentage of respondents reporting problems on the five dimensions of the EQ-5D-3L and
mean utility index and VAS scores were presented. Pearson x? tests were employed to examine group
differences in the percentage of reported problems. Student t tests and analysis of variance (ANOVA)
were performed to examine group differences in utility index and VAS scores.

Multivariate regression models were established to determine the association between
hypertension and HRQoL after adjustments for variations in other independent variables. We then
performed multivariate regression analyses with the sample comprising hypertensive people only to
explore factors associated with the HRQoL of hypertensive people. The regression analyses applied
binary logistic regression models for the percentage of reported problems on the five dimensions,
Tobit regression models for the utility index (bounded data), and linear regression models for the VAS
scores. The robust method was used to estimate variance-covariance matrix (VCE) corresponding
to the parameter estimates [10]. The statistical significance level was set at 0.05. All analyses were
performed using STATA version 14.0 (SE) (StataCorp., College Station, TX, USA) for Windows.

In addition, group differences in the utility index were further assessed using the minimal clinically
important difference (MCID) indicator. Previous studies estimated a MCID ranging from 0.033 to 0.074
for the EQ-5D utility index [18,50,51]. A difference of half standard deviation (SD) was usually deemed
as a threshold of MCID [52], which was 0.03 in this study.

All procedures performed in studies involving human participants were in accordance with the
ethical standards of the institutional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards. The NHSS received ethics
approval from the institutional review board of the Chinese National Bureau of Statistics (license number
2013-65). Additional informed consent was obtained from all individual participants.
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3. Results

3.1. Characteristics of Respondents

In this study, 15.93% respondents reported diagnosed hypertension, which was comparable to
findings of previous studies (ranging from 8.87% to 19.98%) [8,13,53,54]. Women and those who were
older, widowed, retried or unemployed, had overweight/obesity, received less education, had lower
income, resided in an urban area, came from the eastern developed region, and had comorbidities
were more likely to report hypertension than others (p < 0.01). Hypertensive people were less likely to
smoke, drink, and take regular exercise (Table 1).

3.2. Hypertension and HRQoL

Pain/discomfort was the most frequently reported problem: 25.96% in hypertensive people
compared with 10.08% in those without self-reported diagnosed hypertension (p < 0.001). Problems in
self-care were the least frequently reported: 8.01% in hypertensive people compared with 2.12% in
those without self-reported diagnosed hypertension (p < 0.001) (Table 2).
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Table 1. Utility index and VAS scores of respondents with different characteristics.

Respondents without Diagnosed Hypertension Respondents with Diagnosed Hypertension Percentage of
Variable Description " % VAS Utility " o VAS Utility Diagnosed
Mean SD Mean SD Mean SD Mean SD Hypertension
Biology/genetics
Gender
Male 75,798 47.77 82.94 12.74 0.989 0.047 14,032  46.68 74.09 15.15 0.966 0.088 15.62
Female 82,859 52.23 81.91 13.11 0.988 0.047 16,031  53.32 7212 15.01 0.962 0.088 16.21
Age (years)
15-24 14,079 8.87 90.41 8.34 0.998 0.022 15 0.05 82.67 15.80 0.969 0.101 0.11
25-34 24,170 15.23 88.06 9.31 0.997 0.024 177 0.59 80.89 15.32 0.994 0.024 0.73
35-44 33,571 21.16 84.94 11.08 0.995 0.029 1510 5.02 79.05 14.86 0.984 0.058 4.30
45-54 35,693 22.50 82.06 12.32 0.992 0.037 5307 17.65 76.54 14.91 0.980 0.064 12.94
55-64 30,457 19.20 78.33 13.11 0.985 0.050 10,075  33.51 74.15 14.40 0.974 0.071 24.86
65-74 14,013 8.83 74.19 14.07 0.974 0.068 8125 27.03 7117 14.82 0.959 0.090 36.70
75+ 6674 4.21 69.93 15.32 0.940 0.113 4854 16.15 67.84 15.23 0.923 0.127 4211
BMI
Underweight (<18.5) 14,380 9.08 79.00 15.61 0.977 0.077 1574 5.24 66.53 16.49 0.928 0.131 9.87
Normal range (18.5-24.9) 116,107  73.28 82.73 12.55 0.990 0.043 17,843 5940 73.00 14.85 0.963 0.091 13.32
Overweight (25.0-29.9) 25,325 15.98 82.92 12.59 0.990 0.041 9189 30.59 74.08 14.99 0.971 0.072 26.62
Obese (>30.0) 2629 1.66 81.58 14.03 0.986 0.055 1431 4.76 73.95 15.62 0.968 0.072 35.25
Comorbidity
No 138,022 86.99 84.05 11.63 0.993 0.036 19,592  65.17 75.84 13.87 0.976 0.069 12.43
Yes 20,635 13.01 71.39 15.61 0.962 0.085 10,471  34.83 67.80 15.91 0.941 0.112 33.66
Socioeconomic characteristics
Level of education
Illiterate 16,958 10.69 74.60 14.98 0.969 0.079 5751 19.13 68.79 15.83 0.939 0.115 25.33
Primary school 39,579 24.95 79.58 13.54 0.985 0.054 9374 31.18 72.51 15.04 0.961 0.089 19.15
Junior middle school 57,350  36.15 84.26 11.81 0.993 0.037 8527 28.36 74.93 14.50 0.973 0.073 12.94
Senior middle school 27,835 17.54 84.85 11.60 0.994 0.033 4600 15.30 74.93 14.42 0.977 0.072 14.18
University/college 16,935 10.67 86.50 10.24 0.997 0.021 1811 6.02 75.56 14.64 0.980 0.061 9.66
Income ranking
<percentile 20 29,331 18.50 79.43 14.86 0.981 0.062 6371 21.20 69.65 16.16 0.948 0.103 17.85
percentile 20-39.9 30,082 18.97 81.97 13.11 0.988 0.049 5389 17.94 7245 15.11 0.962 0.089 15.19
percentile 40-59.9 31,581 19.91 83.03 12.48 0.990 0.044 5543 18.45 73.68 14.66 0.967 0.083 14.93
percentile 60-79.9 32,967  20.79 83.33 12.12 0.992 0.039 6117 20.36 74.33 14.51 0.969 0.082 15.65

>percentile 80 34,626 21.83 83.84 11.75 0.992 0.038 6625 22.05 75.04 14.38 0.972 0.077 16.06
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Respondents without Diagnosed Hypertension

Respondents with Diagnosed Hypertension

Percentage of

Variable Description " % VAS Utility " o VAS Utility Diagnosed
Mean SD Mean SD Mean SD Mean SD Hypertension
Employment
Employed 11,4748  72.32 83.80 11.84 0.993 0.031 12,866  42.80 75.86 14.32 0.978 0.061 10.08
Retired 16,942 10.68 77.50 13.17 0.982 0.062 10,332 3437 72.66 14.24 0.965 0.085 37.88
Student 4730 2.98 91.12 7.95 0.999 0.016 17 0.06 70.59 15.19 0.977 0.050 0.36
Unemployed 22,237 14.02 77.07 15.92 0.970 0.085 6848 22.78 68.33 16.54 0.934 0.122 23.55
Marital status
Never married/Single 16,731 10.55 88.54 10.73 0.994 0.040 400 1.33 69.57 16.70 0.952 0.113 2.34
Married 13,1058  82.61 82.24 12.64 0.990 0.043 24,697 8215 73.89 14.95 0.969 0.082 15.86
Widowed 8362 5.27 73.11 14.89 0.961 0.089 4570 15.20 68.85 15.00 0.938 0.110 35.34
Divorced 2502 1.58 80.83 14.12 0.986 0.056 396 1.32 71.87 16.00 0.963 0.081 13.67
Communities and regions

Residency
Urban 77,129 48.61 82.31 12.90 0.990 0.045 16,935  56.33 72.79 14.90 0.966 0.084 18.00
Rural 81,528 51.39 82.49 12.98 0.988 0.049 13,128  43.67 73.36 15.37 0.961 0.092 13.87

Region
Eastern 54,155 34.13 83.78 12.29 0.991 0.044 12,420 4131 74.88 14.74 0.968 0.083 18.66
Central 48,661 30.67 82.19 13.19 0.988 0.048 9645 32.08 72.50 15.04 0.963 0.090 16.54
Western 55,841 35.20 81.25 13.21 0.988 0.048 7998 26.60 70.83 15.41 0.957 0.092 12.53
Health behaviors

Smoking
No 116,204  73.29 82.30 13.10 0.988 0.049 23,195 77.19 7245 15.27 0.960 0.093 16.64
Yes 42,355 26.71 82.66 12.50 0.990 0.040 6853 22.81 75.04 14.35 0.975 0.067 13.93

Drinking
No 120,987  76.26 82.16 13.21 0.988 0.050 23,719  78.90 72.01 15.31 0.959 0.095 16.39
Yes 37,662  23.74 83.18 12.01 0.992 0.033 6343 21.10 7691 13.67 0.982 0.052 14.41

Regular exercise

No 114,623  72.45 82.27 13.19 0.988 0.051 17,749  59.16 72.04 15.80 0.954 0.104 13.41
Yes 43,591 27.55 82.76 12.27 0.992 0.032 12,252 40.84 7448 13.91 0.978 0.053 21.94
Total 158,657  100.00  82.40 12.94 0.989 0.047 30,063 100.00  73.04 15.11 0.964 0.088 15.93
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Table 2. Percentage of reported problems on the five dimensions of EQ-5D-3L.

Respondents without Respondents with Diagnosed
Dimension Diagnosed Hypertension Hypertension x> p
n % n %

Mobility No problems 152,134 95.89 25,533 84.93 5500.00 <0.001
Some problems 6166 3.89 4268 14.20
Confined to bed 357 0.23 262 0.87

Self-care No problems 155,298 97.88 27,657 92.00 3000.00 <0.001
Some problems 2930 1.85 2028 6.75
Unable to 429 0.27 378 1.26

Usual activities No problems 153,446 96.72 26,520 88.21 4200.00 <0.001
Some problems 4371 2.75 2853 9.49
Unable to 840 0.53 690 2.30

Pain/discomfort No problems 142,661 89.92 22,259 74.04 5800.00 <0.001
Some problems 15,409 9.71 7419 24.68
Extreme problems 587 0.37 385 1.28

Anxiety/depression No problems 151,795 95.67 26,972 89.72 1800.00 <0.001
Some problems 6536 412 2926 9.73

Extreme problems 326 0.21 165 0.55

8 of 24
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A total of 162 health states (a combination of problems on the five dimensions of the EQ-5D-3L)
were reported and the majority reported no problem at all (“11111”): 68.06% in hypertensive people
compared with 87.24% in those who did not report diagnosed hypertension (p < 0.001). In both groups,
the most frequently reported state was moderate pain/discomfort (“11121”), followed by moderate
problems in mobility and pain/discomfort (“21121”) and moderate problems on all five dimensions
(“222227). Overall, hypertensive people were more likely to report problems than those without
self-reported diagnosed hypertension (Figure 1), with adjusted odds ratio (AOR) ranging from 1.43
(95% CI 1.38-1.48) to 1.70 (95% CI 1.59-1.81) in the logistic regression models (Table 3).
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Health Status

Figure 1. Distribution of health states (without full state 1.000) in people with and without self-reported
diagnosed hypertension.

The hypertensive people had a mean utility index score of 0.964 (SD = 0.088), significantly lower
than that (0.989 + 0.047) of those without self-reported diagnosed hypertension (p < 0.001, Table 1). The
significance of the difference was confirmed in the multivariate regression model (3 = —0.04, Table 4).
The difference (0.72 of SD) also exceeded the threshold of MCID (0.03).

The hypertensive people had a mean VAS score of 73.04 (SD = 15.11), significantly lower than that
(82.40 + 12.94) of those without self-reported diagnosed hypertension (Table 1). The significance of the
difference was confirmed (3 = —3.22) in the multivariate regression model (Table 4).
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Table 3. Association between self-reported diagnosed hypertension and reported problems on the five dimensions: logistic regression analyses adjusting for variations
of multiple factors (n = 188,720).

Variables Mobility Self-Care Usual Activities Pain/Discomfort Anxiety/Depression
AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI
Hypertension
No (reference)
Yes 1.70 1.62 1.78 1.70 1.59 1.81 167  1.58 1.76 1.43 1.38 1.48 147  1.39 1.55
Biology/Genetics
Gender
Male (reference)
Female 0.71 067 075 060 056 064 063 060 067 117 113 1.22 1.04 098 1.10
Age (years)
15-24 (reference)
25-34 1.80 129 251 1.82 124 267 185 134 255 1.66 136 2.01 2.22 176 280
35-44 363 265 498 335 232 48 350 257 476 379 315 456 450 359 563
45-54 648 476 883 511 3.58 730 571 4.22 773 627 522 754 549 438 687
55-64 939 689 1280 656 459  9.38 725 535 981 8.75 727 1053 634  5.06 7.95
65-74 1501 1099 2050 993 693 1423 1127 830 1531 11.03 9.14 1330 635 @ 5.04 7.99
75+ 3256 2378 4457 1998 1390 2870 2352 1727 32.03 1506 1243 1824 796 629  10.09
BMI
Underweight (<18.5) (reference)
Normal range (18.5-24.9) 072 067 077 071 066 078 071 066 076 076 073 080 072 067 0.77
Overweight (25.0-29.9) 082 076 089 071 064 079 069 063 076 082 077 087 065 060 0.70
Obese (>30.0) 1.15 1.00 132 087 072 1.05 089 076 1.04 095 085 1.06 072 062 084
Comorbidity

No (reference)
Yes 3.10 3.24 2.96 2.77 2.94 2.61 3.31 3.48 3.14 3.94 4.07 3.81 3.36 3.52 3.21

Socioeconomic characteristics
Level of education
Illiterate (reference)

Primary school 0.83 0.78 0.88 0.76 0.70 0.82 0.73 0.68 0.77 0.86 0.83 0.90 0.78 0.74 0.83
Junior middle school 0.71 0.66 0.76 0.65 0.59 0.71 0.62 0.58 0.67 0.70 0.67 0.74 0.71 0.66 0.76
Senior middle school 0.59 0.54 0.64 0.54 0.47 0.61 0.52 0.47 0.58 0.66 0.62 0.70 0.68 0.62 0.74

University/college 0.49 0.42 0.56 0.47 0.39 0.56 0.43 0.37 0.50 0.60 0.55 0.66 0.74 0.65 0.83

Income ranking
<percentile 20 (reference)
percentile 20-39.9 0.82 0.77 0.87 0.83 0.76 0.90 0.80 0.75 0.86 0.81 0.78 0.85 0.80 0.75 0.85
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Table 3. Cont.
Variables Mobility Self-Care Usual Activities Pain/Discomfort Anxiety/Depression
AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI
percentile 40-59.9 0.72 0.67 0.77 0.75 0.69 0.82 0.71 0.66 0.76 0.77 0.74 0.81 0.70 0.66 0.75
percentile 60-79.9 0.67 0.63 0.72 0.70 0.64 0.76 0.66 0.61 0.71 0.70 0.66 0.73 0.64 0.60 0.69
>percentile 80 0.65 0.61 0.70 0.69 0.63 0.75 0.65 0.60 0.70 0.67 0.64 0.70 0.60 0.56 0.65
Employment
Employed (reference)
Retired 1.92 1.78 2.07 2.60 2.35 2.88 2.21 2.03 2.40 1.12 1.06 1.18 1.03 0.95 1.11
Student 0.74 0.42 1.30 0.81 0.42 1.57 0.54 0.29 1.02 0.57 0.40 0.81 0.63 0.43 0.94
Unemployed 2.69 2.54 2.85 3.40 3.14 3.67 3.15 2.96 3.36 1.60 1.53 1.67 1.72 1.62 1.82
Marital status
Never married/Single (reference)
Married 0.52 0.46 0.60 0.46 0.39 0.54 0.45 0.40 0.52 0.86 0.78 0.95 0.59 0.53 0.66
Widowed 0.64 0.56 0.74 0.58 0.49 0.69 0.55 0.48 0.64 1.00 0.90 1.12 0.73 0.64 0.83
Divorced 0.85 0.69 1.05 0.79 0.60 1.03 0.77 0.62 0.97 1.23 1.05 143 1.16 0.97 1.39
Communities and regions
Residency
Urban (reference)
Rural 1.08 1.02 1.13 1.18 1.10 1.26 1.16 1.10 1.23 1.00 0.96 1.03 1.03 0.98 1.08
Region
Eastern (reference)
Central 1.21 1.15 1.28 1.21 1.12 1.29 1.17 1.10 1.25 1.28 1.23 1.33 1.34 1.27 141
Western 143 1.36 1.51 1.42 1.32 1.52 1.48 1.39 1.57 141 1.36 147 1.60 1.51 1.68
Health behaviors
Smoking
No (reference)
Yes 0.82 0.87 0.77 0.73 0.79 0.67 0.76 0.81 0.71 0.96 1.00 0.92 0.92 0.98 0.86
Drinking
No (reference)
Yes 0.74 0.79 0.69 0.53 0.58 0.48 0.60 0.65 0.56 1.00 1.05 0.96 0.91 0.97 0.86
Regular exercise
No (reference)
Yes 0.49 0.52 0.46 0.41 0.44 0.37 0.45 0.48 0.42 0.80 0.83 0.77 0.73 0.78 0.69
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Table 4. Association of self-reported diagnosed hypertension with health utility and VAS scores: regression analyses adjusting for variations of multiple factors
(n = 188,720).

. Tobit Regression on Utility Index Linear Regression on VAS
Variables
B SE y 95% CI B SE P 95% CI
Hypertension
No (reference)
Yes -0.04 0.00 <0.001 -0.04 —-0.04 -3.22 0.10 <0.001 -3.41 -3.03
Biology/Genetics
Gender
Male (reference)
Female 0.00 0.00 0.009 0.00 0.01 -0.09 0.07 0.205 -0.23 0.05
Age (years)
15-24 (reference)
25-34 —-0.05 0.01 <0.001 —-0.06 —-0.04 -2.29 0.12 <0.001 -2.53 -2.06
35-44 -0.10 0.01 <0.001 -0.11 -0.09 —-4.99 0.13 <0.001 -5.25 —4.74
45-54 -0.13 0.01 <0.001 -0.15 -0.12 -7.50 0.13 <0.001 -7.75 —7.24
55-64 -0.16 0.01 <0.001 -0.17 -0.15 -9.57 0.14 <0.001 -9.84 -9.29
65-74 -0.18 0.01 <0.001 -0.19 -0.17 -11.80 0.16 <0.001 -12.12 -11.48
75+ -0.24 0.01 <0.001 -0.25 -0.23 —14.06 0.21 <0.001 —14.46 —13.65
BMI
Underweight (<18.5) (reference)

Normal range (18.5-24.9) 0.03 0.00 <0.001 0.03 0.03 227 0.11 <0.001 2.06 248

Overweight (25.0-29.9) 0.03 0.00 <0.001 0.02 0.03 2.50 0.13 <0.001 2.26 2.75

Obese (>30.0) 0.01 0.00 0.044 0.00 0.02 1.32 0.23 <0.001 0.86 1.78

Comorbidity
No (reference)
Yes -0.12 0.00 <0.001 -0.12 -0.11 -8.39 0.09 <0.001 -8.57 -8.20
Socioeconomic characteristics
Level of education
Illiterate (reference)

Primary school 0.02 0.00 <0.001 0.01 0.02 1.88 0.11 <0.001 1.66 2.10

Junior middle school 0.04 0.00 <0.001 0.03 0.04 3.07 0.12 <0.001 2.84 3.30

Senior middle school 0.04 0.00 <0.001 0.04 0.05 293 0.13 <0.001 2.67 3.18

University/college 0.04 0.00 <0.001 0.04 0.05 271 0.14 <0.001 243 2.99
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Table 4. Cont.

13 of 24

Tobit Regression on Utility Index

Linear Regression on VAS

Variables
B SE P 95% CI B SE p 95% CI
Income ranking
<percentile 20 (reference)
percentile 20-39.9 0.02 0.00 <0.001 0.02 0.02 1.30 0.09 <0.001 1.11 1.48
percentile 40-59.9 0.03 0.00 <0.001 0.02 0.03 1.94 0.09 <0.001 1.76 212
percentile 60-79.9 0.03 0.00 <0.001 0.03 0.04 2.25 0.09 <0.001 2.07 2.43
>percentile 80 0.04 0.00 <0.001 0.03 0.04 2.69 0.09 <0.001 2.51 2.87
Employment
Employed (reference)
Retired -0.03 0.00 <0.001 -0.03 -0.02 -1.07 0.11 <0.001 -1.29 -0.85
Student 0.03 0.01 0.004 0.01 0.05 0.87 0.15 <0.001 0.57 1.17
Unemployed —-0.06 0.00 <0.001 -0.07 -0.06 -3.01 0.10 <0.001 -3.20 -2.82
Marital status
Never married/Single (reference)
Married 0.03 0.00 <0.001 0.03 0.04 0.20 0.12 0.089 -0.03 0.44
Widowed 0.02 0.00 <0.001 0.01 0.02 —-0.74 0.18 <0.001 -1.10 -0.38
Divorced -0.01 0.01 0.250 -0.02 0.00 -1.76 0.27 <0.001 -2.29 -1.24
Communities and regions
Residency
Urban (reference)
Rural 0.00 0.00 0.139 0.00 0.00 0.72 0.06 <0.001 0.60 0.84
Region
Eastern (reference)
Central -0.02 0.00 <0.001 -0.02 -0.01 -1.35 0.07 <0.001 -1.48 -1.22
Western -0.03 0.00 <0.001 -0.03 -0.03 -2.58 0.07 <0.001 -2.71 -2.46
Health behaviors
Smoking
No (reference)
Yes 0.01 0.00 <0.001 0.01 0.01 0.19 0.08 0.012 0.04 0.34
Drinking
No (reference)
Yes 0.01 0.00 <0.001 0.00 0.01 0.75 0.07 <0.001 0.61 0.90
Regular exercise
No (reference)
Yes 0.03 0.00 <0.001 0.03 0.04 1.09 0.07 <0.001 0.95 1.22
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3.3. Factors Associated with HRQoL of Hypertensive People

The female respondents with self-reported diagnosed hypertension were less likely to report
problems in mobility (AOR = 0.66), self-care (AOR = 0.57), and usual activities (AOR = 0.60) compared
with their male counterparts (Table 5), resulting in a higher utility index (§ = 0.02) and VAS score
(B =0.59, Table 6). Those aged 75 years or older with self-reported diagnosed hypertension were
more likely to report problems in usual activities (AOR = 7.92, Table 5) and had a lower utility
index ( = —0.17) and VAS score ( = —15.89, Table 6) than their younger counterparts. Although
the hypertensive (self-reported) respondents with a higher body weight were less likely to report
problems and had higher utility index and VAS scores than the underweighted in general (Table 5),
those with obesity had a similar utility index score as the underweighted (Table 6). The hypertensive
(self-reported) respondents with comorbidity were more likely to report problems on all of the five
dimensions (AOR = 2.18-2.90, Table 5) compared with those without comorbidity, resulting in a lower
utility index ( = —0.10) and VAS score (3 = —6.99, Table 6). However, the gender and BMI differences
in the utility index did not reach the MCID threshold.

The hypertensive (self-reported) respondents with higher educational attainment were less likely
to report problems on all of the five dimensions (AOR = 0.55-0.89, Table 5), resulting in a higher
utility index (8 = 0.02-0.05) and VAS score (3 = 1.62-2.16, Table 6). Similarly, the hypertensive
(self-reported) respondents with higher income levels were less likely to report problems on all of
the five dimensions (AOR = 0.60-0.89, Table 5), resulting in a higher utility index (f = 0.02-0.04) and
VAS score (3 = 1.63-3.31, Table 6). The unemployed were more likely to report problems on all of the
five dimensions (AOR = 1.62-3.25, Table 5) and had a lower utility index ( = —0.08) and VAS score
(B =—4.41, Table 6) than the employed. The married were less likely to report problems on all of the
five dimensions (AOR = 0.63-0.87, Table 5) and had a higher utility index ( = 0.03) and VAS score
(B = 3.71, Table 6) than those singles.

Compared with the hypertensive (self-reported) respondents living in the eastern region, those
living in the west were more likely to report problems on all of the five dimensions (AOR = 1.45-1.92,
Table 5) and had a lower utility index (3 = —0.04) and VAS score (3 = —3.78, Table 6). Rural hypertensive
(self-reported) respondents were more likely to report problems on all of the five dimensions
(AOR =1.10-1.22, Table 5) and had a lower utility index (3 = —0.01, Table 6) compared with their
urban counterparts. However, the urban-rural difference in the utility index (3 = —0.01) did not reach
the MCID threshold. In addition, the rural hypertensive (self-reported) respondents had a higher VAS
score (3 = 0.67, Table 6).

Smoking (AOR = 0.69-0.89) and drinking (AOR = 0.52-0.82) were associated with a lower
likelihood of reporting problems on the five dimensions (Table 5). Higher utility index and VAS
scores were found in the hypertensive (self-reported) respondents who smoked and drunk (Table 6).
The hypertensive (self-reported) respondents who exercised regularly were less likely to report
problems on all of the five dimensions (AOR = 0.36-0.71, Table 5) and had a higher utility index
(f =0.06) and VAS score (3 = 2.73, Table 6) than those who did not.

The hypertensive (self-reported) respondents who enrolled in the management programs
for chronic conditions (AOR = 0.87-0.98) and received health examinations over the past year
(AOR = 0.70-0.96) were less likely to report problems on all of the five dimensions (Table 5) and
had higher VAS scores (Table 6). However, the differences in the utility index failed to reach the
MCID threshold.
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Table 5. Factors associated with reported problems on the five dimensions in the respondents with self-reported diagnosed hypertension: results of logistic regression
analyses (n = 30,063).

Variables Mobility Self-Care Usual Activities Pain/Discomfort Anxiety/Depression
AOR 95%CI AOR 95%CI AOR 95%CI AOR 95%CI AOR 95%CI
Biology/Genetics
Gender
Male (reference)
Female 0.66 0.61 0.72 0.57 0.51 0.63 0.60 0.55 0.66 1.08 1.00 1.16 0.99 0.90 1.10
Age (years)
15-24 (reference)
25-34 0.19 0.01 3.79 0.73 0.05 1039  0.50 0.06 4.36 1.57 017 1429 054 0.12 2.38
35-44 1.62 0.17 15.65 1.28 0.12 13.81 1.73 0.33 9.03 3.24 0.38 27.51 1.01 0.27 3.78
45-54 2.20 0.23 21.00 1.38 0.13 14.72 221 0.43 11.30 3.63 0.43 30.64 0.89 0.24 3.29
55-64 2.78 0.29 26.49 1.44 0.14 15.30 247 0.48 12.59 4.39 0.52 37.08 0.84 0.23 3.10
65-74 4.50 047 4290 2.21 0.21 23.45 3.92 0.77 20.01 5.37 0.64 45.42 0.88 0.24 3.25
75+ 9.36 098 8930 4.06 038 4313 792 155 4040 7.59 090 6422 1.06 0.28 3.93
BMI
Underweight (<18.5) (reference)
Normal range (18.5-24.9) 0.82 0.72 0.94 0.81 0.69 0.96 0.79 0.68 0.91 0.84 0.75 0.95 0.79 0.68 091
Overweight (25.0-29.9) 0.92 0.79 1.06 0.75 0.63 0.90 0.74 0.63 0.86 0.94 0.83 1.06 0.72 0.61 0.85
Obese (>30.0) 1.19 0.97 147 0.86 0.66 1.13 0.87 0.69 1.10 1.01 0.85 1.20 0.67 0.52 0.85
Comorbidity
No (reference)
Yes 2.56 2.75 2.39 2.39 2.62 218 2.68 2.90 2.48 2.68 2.83 2.53 2.57 2.79 2.38
Socioeconomic characteristics
Level of education
Illiterate (reference)
Primary school 0.89 0.81 0.97 0.77 0.68 0.87 0.72 0.65 0.80 0.86 0.79 0.93 0.82 0.74 091
Junior middle school 0.77 0.68 0.86 0.64 0.55 0.74 0.65 0.57 0.74 0.73 0.67 0.80 0.76 0.67 0.86
Senior middle school 0.63 0.55 0.73 0.58 0.48 0.70 0.58 0.49 0.67 0.70 0.62 0.78 0.72 0.61 0.84
University/college 0.55 0.45 0.68 0.55 0.41 0.72 0.55 0.43 0.69 0.66 0.56 0.77 0.73 0.58 0.93
Income ranking
<percentile 20 (reference)
percentile 20-39.9 0.84 0.75 0.93 0.89 0.78 1.01 0.89 0.79 1.00 0.82 0.75 0.89 0.82 0.73 091
percentile 40-59.9 0.76 0.68 0.84 0.80 0.69 0.92 0.79 0.70 0.90 0.81 0.74 0.88 0.66 0.58 0.74
percentile 60-79.9 0.73 0.66 0.81 0.76 0.66 0.88 0.72 0.64 0.82 0.74 0.67 0.80 0.67 0.60 0.76
>percentile 80 0.69 0.62 0.77 0.72 0.62 0.83 0.75 0.66 0.85 0.69 0.63 0.75 0.60 0.53 0.68
Employment
Employed (reference)
Retired 1.83 1.62 2.06 2.54 2.16 297 2.10 1.84 2.40 1.18 1.08 1.29 1.16 1.02 1.33
Student 1.25 0.29 5.39 1.73 019 1555 210 036 1225 0.80 0.23 2.73 0.82 0.09 7.24
Unemployed 2.55 2.31 2.81 3.25 2.85 3.69 2.93 2.63 3.27 1.62 1.50 1.74 1.73 1.56 1.92
Marital status
Never married/Single (reference)
Married 0.66 0.50 0.88 0.70 0.49 1.00 0.63 0.47 0.85 0.87 0.69 1.10 0.70 0.52 0.95
Widowed 0.79 0.58 1.06 0.82 0.57 1.19 0.76 0.56 1.04 0.97 0.76 1.25 0.84 0.62 1.15

Divorced 1.11 0.73 1.69 1.18 0.70 2.00 1.16 0.75 1.81 1.25 0.90 1.75 1.40 0.93 2.11
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Table 5. Cont.

Variables Mobility Self-Care Usual Activities Pain/Discomfort Anxiety/Depression
AOR 95%CI AOR 95%CI AOR 95%CI AOR 95%CI AOR 95%CI
Communities and regions
Residency
Urban (reference)
Rural 1.10 1.01 1.19 1.21 1.08 1.34 1.20 1.09 1.32 1.09 1.02 1.17 1.22 1.11 1.34
Region
Eastern (reference)
Central 1.20 1.10 1.30 1.18 1.05 1.31 1.16 1.06 1.28 1.34 1.26 1.43 1.45 1.32 1.60
Western 1.49 1.37 1.62 1.45 1.30 1.62 1.51 1.38 1.66 1.60 1.49 1.71 1.92 1.75 2.12
Health behaviors
Smoking
No (reference)
Yes 0.78 0.87 0.71 0.69 0.79 0.60 0.69 0.78 0.61 0.89 0.97 0.82 0.88 0.98 0.78
Drinking
No (reference)
Yes 0.62 0.69 0.55 0.43 0.51 0.37 0.52 0.59 0.45 0.82 0.90 0.76 0.74 0.84 0.65
Regular exercise
No (reference)
Yes 0.45 0.49 0.41 0.36 0.41 0.32 0.40 0.45 0.36 0.71 0.76 0.66 0.62 0.69 0.57
Preventive care services
Management program
No (reference)
Yes 0.89 0.83 0.97 0.98 0.89 1.09 0.90 0.83 0.98 0.87 0.82 0.93 0.97 0.88 1.05
Health examination
No (reference)
Yes 0.81 0.76 0.87 0.70 0.64 0.77 0.74 0.69 0.80 0.96 091 1.02 0.91 0.84 0.98
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Table 6. Factors associated with utility index and VAS scores of respondents with self-reported diagnosed hypertension: results of multivariate regression analyses

(n = 30,063).

R Tobit Regression on Utility Index Linear Regression on VAS
Variables
B SE P 95%CI B SE P 95%CI
Biology/Genetics
Gender
Male (reference)
Female 0.02 0.00 <0.001 0.02 0.03 0.59 0.21 0.006 0.17 1.01
Age (years)
15-24 (reference)
25-34 -0.01 0.09 0.936 -0.18 0.16 -7.72 3.36 0.021 -14.30 -1.14
35-44 —-0.07 0.09 0.426 -0.23 0.10 -9.37 3.20 0.003 -15.63 -3.10
45-54 —0.08 0.08 0.359 —-0.24 0.09 -11.29 3.18 <0.001 -17.53 —-5.05
55-64 —0.09 0.08 0.289 -0.26 0.08 -12.38 3.18 <0.001 -18.62 —-6.15
65-74 -0.12 0.08 0.173 -0.28 0.05 -13.98 3.18 <0.001 -20.22 -7.74
75+ -0.17 0.09 0.041 -0.34 -0.01 -15.89 3.19 <0.001 -22.14 -9.64
BMI
Underweight (<18.5) (reference)
Normal range (18.5-24.9) 0.02 0.01 <0.001 0.01 0.04 3.03 0.41 <0.001 2.23 3.84
Overweight (25.0-29.9) 0.02 0.01 <0.001 0.01 0.03 2.96 0.43 <0.001 212 3.81
Obese (>30.0) 0.01 0.01 0.274 -0.01 0.02 2.77 0.56 <0.001 1.66 3.88
Comorbidity
No (reference)
Yes -0.10 0.00 <0.001 -0.10 -0.09 -6.99 0.18 <0.001 -7.34 —6.64
Socioeconomic characteristics
Level of education
Illiterate (reference)
Primary school 0.02 0.00 <0.001 0.01 0.03 1.62 0.26 <0.001 112 212
Junior middle school 0.03 0.00 <0.001 0.02 0.04 2.16 0.28 <0.001 1.61 2.72
Senior middle school 0.04 0.01 <0.001 0.03 0.05 1.80 0.33 <0.001 1.15 245
University/college 0.05 0.01 <0.001 0.03 0.06 1.96 0.44 <0.001 1.11 2.82
Income ranking
<percentile 20 (reference)
percentile 20-39.9 0.02 0.00 <0.001 0.01 0.03 1.63 0.27 <0.001 1.10 2.16
percentile 40-59.9 0.03 0.00 <0.001 0.02 0.03 242 0.27 <0.001 1.89 294
percentile 60-79.9 0.03 0.00 <0.001 0.02 0.04 2.90 0.27 <0.001 2.38 3.42
>percentile 80 0.04 0.00 <0.001 0.03 0.04 3.31 0.27 <0.001 2.79 3.84
Employment
Employed (reference)
Retired —0.04 0.00 <0.001 -0.05 -0.03 -2.11 0.26 <0.001 -2.61 -1.61
Student -0.01 0.05 0.759 -0.11 0.08 -5.99 2.73 0.028 -11.34 —-0.65
Unemployed —-0.08 0.00 <0.001 —-0.08 -0.07 —4.41 0.25 <0.001 -4.90 -3.92
Marital status
Never married/Single (reference)
Married 0.03 0.01 0.006 0.01 0.05 3.71 0.77 <0.001 2.20 5.22
Widowed 0.02 0.01 0.162 -0.01 0.04 2.98 0.80 <0.001 141 4.55
Divorced —-0.01 0.02 0.579 —-0.04 0.02 1.20 1.05 0.253 -0.86 3.26
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Table 6. Cont.

Tobit Regression on Utility Index

Linear Regression on VAS

Variables
) SE p 95%CI ) SE p 95%CI
Communities and regions
Residency
Urban (reference)
Rural —-0.01 0.00 0.021 —-0.01 0.00 0.67 0.20 0.001 0.28 1.07
Region
Eastern (reference)
Central —-0.02 0.00 <0.001 —-0.03 —-0.02 -2.33 0.19 <0.001 -2.70 -1.96
Western —-0.04 0.00 <0.001 -0.05 —-0.03 -3.78 0.20 <0.001 -4.18 —-3.38
Health behaviors
Smoking
No (reference)
Yes 0.02 0.00 <0.001 0.02 0.03 0.46 0.22 0.039 0.02 0.90
Drinking
No (reference)
Yes 0.04 0.00 <0.001 0.03 0.04 2.21 0.22 <0.001 1.78 2.65
Regular exercise
No (reference)
Yes 0.06 0.00 <0.001 0.05 0.07 2.73 0.19 <0.001 2.35 3.11
Preventive care services
Management program
No (reference)
Yes 0.01 0.00 <0.001 0.01 0.02 1.02 0.19 <0.001 0.66 1.39
Health examination
No (reference)
Yes 0.02 0.00 <0.001 0.01 0.02 0.38 0.17 0.026 0.05 0.71

Bold figures indicate the effects of the factors reached the threshold of MCID.
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4. Discussion

This study provides a HRQoL profile for people with self-reported diagnosed hypertension and
its related factors in China using the EQ-5D-3L instrument based on a nationally representative sample.
We found that people with diagnosed hypertension have lower HRQoL than those without diagnosed
hypertension and such a difference has reached the threshold of MCID.

Although the average utility index of the self-reported diagnosed hypertensive people in
China appears high (0.964) compared with those in many other countries (ranging from 0.470
to 0.910) [12,17,18,21,22,55,56], it is important to note that the EQ-5D-3L population norms in China
are also higher than those in other countries [57]. This may be caused by the lower health expectation
of the Chinese people and their higher tolerance to the influence of health problems, especially in those
living in rural areas.

In China, people who reported diagnosed hypertension had a lower utility index than those
without diagnosed hypertension. The effect size (—0.04) is comparable to that in other countries, such
as the US (-0.038 < 3 < 0) [18], Finland (—0.021) [17], Singapore (—0.04) [56], and Korea (—0.075) [12].
Such a comparable effect size is also evident in VAS score differences. Those who reported diagnosed
hypertension in China had an average VAS score of 73.04, which is comparable to 74.0 in South
Asia [14], 77.2 in Indonesia [23], 63.7 in Nepal [22], and 63.9 in Pakistan [21].

The HRQoL of hypertensive people is associated with many factors. The effects of age, comorbidity,
socioeconomic status (including education, income, employment, and marital status), region, and
lifestyle (drinking and exercise) reached the threshold of MCID in this study. The HRQoL of people
with self-reported diagnosed hypertension decreased with age. Those with other chronic conditions
had even lower HRQoL. These results are consistent with findings of previous studies [12,25,27].
Although obesity can result in many chronic conditions, we found that underweight has a more
profound negative effect on the HRQoL of hypertensive people than obesity, similar to the reports
published elsewhere [44,58]. About 9% of respondents who reported diagnosed hypertension in this
study were underweighted, compared with 1.66% with obesity. In general populations in China,
men usually have higher HRQoL than women [24]. However, this study showed that women with
self-reported diagnosed hypertension reported higher HRQoL than their male counterparts, despite a
lack of clinical significance in terms of the MCID.

Socioeconomic disparities in the HRQoL of people with self-reported diagnosed hypertension
are evident. Higher income, better education, and employment are associated with higher HRQoL.
Marriage is also associated with higher HRQoL. There is a common belief that these factors shape
HRQoL through access to material support, social participation, and opportunity to self-control
over life [10,21,22,26-28]. Workforce and social participation are essential by itself for high HRQoL.
Education is a key determinant of workforce and social participation. Better education can also improve
health literacy, empowering consumers to better engage in self-care and health care services [59,60].
Marriage may provide additional benefits for the management of chronic conditions, which often
requires significant changes in lifestyles. A study showed that older men benefit more from marriage
in HRQoL [61].

There exist significant regional differences in the HRQoL of people who reported diagnosed
hypertension. Those residing in the western (less developed) region have lower HRQoL compared
with their better-off eastern counterparts. Such a difference persists after controlling for variations
in other factors and remains clinically significant in terms of the MCID. Interestingly, rural people
with self-reported diagnosed hypertension rated higher in VAS than their urban counterparts, despite
having a statistically lower but clinically insignificant utility index. This illustrates the importance of
localization of the population-preference value sets. Socioeconomic and cultural differences between
urban and rural areas in China are still profound. Previous studies revealed inconsistent urban-rural
differences in the EQ-5D-3L utility index and VAS scores in China using a value set derived from four
big urban settings [10,41].
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Smoking, alcohol consumption, and sedentary lifestyles are risk factors of hypertension and
many other chronic conditions [62-64]. However, we found in this study that people who reported
diagnosed hypertension and perceived lower HRQoL were less likely to smoke and drink. These results
are consistent with findings of previous studies [26,54]. It may be attributable to the success of the
management programs for chronic conditions [65-67]. Indeed, participation in the management
programs for chronic conditions is a significant independent predictor of higher HRQoL as revealed in
this study. This study also proved that regular exercises are associated with higher HRQoL in people
with self-reported diagnosed hypertension. It important to note that the cross-sectional design of this
study does not assume causal relationships.

In a country without universal health coverage, such as in China, low income can still impose a
great barrier for patients to access health care services [68]. The Chinese government has placed high
expectations on preventive measures for the development of a more cost-effective health care system.
Indeed, as revealed in this study, the hypertensive people who enrolled in management programs
for chronic conditions had higher utility index and VAS scores and experienced less pain/discomfort
problems. Those who received health examinations reported less problems in mobility, self-care, and
usual activities. Health examinations can help detect hypertension at an early stage, often without
obvious symptoms. These preventive measures also help increase the awareness of patients on the
importance of appropriate control of blood pressure [10]. However, a strong primary care system is
essential to maximize the benefits of these medical interventions. The effect of the preventive care
measures tested in this study failed to reach the threshold of MCID. This could be an indication of a
shortage of effective follow-up services [11,13,49,69-71].

There are several limitations in this study. This study employed a cross-sectional design and
no causal relationships can be assumed. The EQ-5D-3L used in this study is a validated instrument
for measuring HRQoL in China, but it has high ceiling effects. It does not capture details in many
aspects of HRQoL either. The NHSS collected self-reported data, which may lead to recall or reporting
bias and data inaccuracies. Hypertensive conditions captured in the study were restricted to those
self-reported cases diagnosed by doctors, which are subject to the influence of self-awareness [8,11,13].
Although such an approach has been widely adopted in health services studies [10,17,18,26,27], it is
likely to lead to under-reporting. The calculation of BMI was also based on self-reported weight and
height data, which can lead to certain level of inaccuracy. Due to limitations in data availability and
completeness, a nominal measurement was applied for measuring comorbidities. The categorization
of smoking and alcohol drinking was also simply and crude. These are a result of comprise of data
granularity for large sample size. But the simple and crude categorization can help avoid exacerbating
further bias of measurements resulting from a combination of incomplete data. Future studies should
explore the impacts of BMI, smoking, drinking, and exercises on the HRQoL of hypertensive people
using more objective and accurate measurements.

5. Conclusions

In conclusion, hypertension is associated with a lower HRQoL. This study provides a national
representative estimate on the HRQoL of people with self-reported diagnosed hypertension in China,
which can be used for calculating the burden of hypertension. Higher socioeconomic status and
participation in management programs for chronic conditions are independent predictors of higher
HRQoL of hypertensive people. These findings have some policy implications. A systems and
integrated approach to the management of hypertension is critical. Priorities should be given to those
who are old, poor, unemployed, and live in western and rural regions. Early interventions on unhealthy
lifestyles remain a great challenge in China and warrant further studies.

Author Contributions: Conceptualization, Q.Y., C.L. and L.X; Data curation, Y.Z. and L.X.; Formal analysis, Q.Y.
and Y.Z.; Funding acquisition, Q.Y. and L.X.; Methodology, Q.Y., C.L. and Y.Z.; Writing—original draft, Q.Y.;
Writing—review & editing, C.L. All authors have read and approved of the final version of the manuscript.



Int. |. Environ. Res. Public Health 2019, 16, 1721 21 of 24

Funding: This research was funded by the National Natural Science Foundation of China (71603188 and 71373183),
the Humanity and Social Science Youth Foundation from the Ministry of Education of China (16YJCZH137) and
the Fundamental Research Funds for the Central Universities (2018QN051).

Acknowledgments: The authors thank the Center for Health Statistics and Information, National Health and
Family Planning Commission of China for providing data support. We would like to thank all of the participants
in the NHSS. The support provided by the China Scholarship Council (CSC) during a visit of Qiang Yao to La Trobe
University is acknowledged (No. 201806275011).

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Poulter, N.R,; Prabhakaran, D.; Caulfield, M. Hypertension. Lancet 2015, 386, 801-812. [CrossRef]

2. Zhou, B.; Bentham, J.; Di Cesare, M.; Bixby, H.; Danaei, G.; Cowan, M.].; Paciorek, C.J.; Singh, G.;
Hajifathalian, K.; Bennett, J.E.; et al. Worldwide trends in blood pressure from 1975 to 2015: A pooled
analysis of 1479 population-based measurement studies with 19-1 million participants. Lancet 2017, 389,
37-55. [CrossRef]

3.  Forouzanfar, M.H.; Liu, P; Roth, G.A.; Ng, M.; Biryukov, S.; Marczak, L.; Alexander, L.; Estep, K,;
Hassen Abate, K.; Akinyemiju, T.F; et al. Global Burden of Hypertension and Systolic Blood Pressure of at
Least 110 to 115 mm Hg, 1990-2015. JAMA 2017, 317, 165-182. [CrossRef]

4. Huffman, M.D.; Lloyd-Jones, D.M. Global Burden of Raised Blood Pressure Coming Into Focus. JAMA 2017,
317,142-143. [CrossRef]

5. Forouzanfar, M.H.; Afshin, A.; Alexander, L.T.; Anderson, H.R.; Bhutta, Z.A.; Biryukov, S.; Brauer, M.;
Burnett, R.; Cercy, K.; Charlson, FJ.; et al. Global, regional, and national comparative risk assessment
of 79 behavioural, environmental and occupational, and metabolic risks or clusters of risks, 1990-2015:
A systematic analysis for the Global Burden of Disease Study 2015. Lancet 2016, 388, 1659-1724. [CrossRef]

6. Lackland, D.T.; Weber, M.A. Global burden of cardiovascular disease and stroke: Hypertension at the core.
Int. ]. Cardiol. 2015, 31, 569-571. [CrossRef] [PubMed]

7. Wu, Y; Huxley, R; Li, L.; Anna, V.; Xie, G.; Yao, C.; Woodward, M.; Li, X.; Chalmers, J.; Gao, R.; et al.
Prevalence, awareness, treatment, and control of hypertension in China: Data from the China National
Nutrition and Health Survey 2002. Circulation 2008, 118, 2679-2686. [CrossRef]

8. Li, Y, Yang, L.; Wang, L.; Zhang, M.; Huang, Z.; Deng, Q.; Zhou, M.; Chen, Z.; Wang, L. Burden of
hypertension in China: A nationally representative survey of 174,621 adults. Int. |. Cardiol. 2017, 227,
516-523. [CrossRef]

9.  Chen, WW.; Gao, R.L; Liu, L.S.; Zhu, M.L.; Wang, W.; Wang, Y.J.; Wu, Z.S,; Li, H].; Gu, D.E; Yang, Y.J.;
et al. China cardiovascular diseases report 2015: A summary. J. Geriatr. Cardiol. 2017, 14, 1-10. [CrossRef]
[PubMed]

10. Zhang, Y.; Zhou, Z.; Gao, J.; Wang, D.; Zhang, Q.; Zhou, Z.; Su, M; Li, D. Health-related quality of life and
its influencing factors for patients with hypertension: Evidence from the urban and rural areas of Shaanxi
Province, China. BMC Health Serv. Res. 2016, 16, 277. [CrossRef] [PubMed]

11. Wang, Y,; Peng, X.; Nie, X,; Chen, L.; Weldon, R.; Zhang, W.; Xiao, D.; Cai, J. Burden of hypertension in China
over the past decades: Systematic analysis of prevalence, treatment and control of hypertension. Eur. J. Prev.
Cardiol. 2016, 23, 792-800. [CrossRef]

12.  Chin, Y.R; Lee, LS,; Lee, H.Y. Effects of hypertension, diabetes, and/or cardiovascular disease on health-related
quality of life in elderly Korean individuals: A population-based cross-sectional survey. Asian Nurs. Res.
(Korean Soc. Nurs. Sci.) 2014, 8, 267-273. [CrossRef] [PubMed]

13. Lu, J; Lu, Y; Wang, X,; Li, X,; Linderman, G.C.; Wu, C.; Cheng, X.; Mu, L.; Zhang, H.; Liu, J.; et al.
Prevalence, awareness, treatment, and control of hypertension in China: Data from 1-7 million adults in
a population-based screening study (China PEACE Million Persons Project). Lancet 2017, 390, 2549-2558.
[CrossRef]

14. Singh, K.; Kondal, D.; Shivashankar, R.; Ali, M.K.; Pradeepa, R.; Ajay, V.S.; Mohan, V,; Kadir, M.M.;
Sullivan, M.D.; Tandon, N.; et al. Health-related quality of life variations by sociodemographic factors and
chronic conditions in three metropolitan cities of South Asia: The CARRS study. BM] Open 2017, 7, e018424.
[CrossRef] [PubMed]


http://dx.doi.org/10.1016/S0140-6736(14)61468-9
http://dx.doi.org/10.1016/S0140-6736(16)31919-5
http://dx.doi.org/10.1001/jama.2016.19043
http://dx.doi.org/10.1001/jama.2016.19685
http://dx.doi.org/10.1016/S0140-6736(16)31679-8
http://dx.doi.org/10.1016/j.cjca.2015.01.009
http://www.ncbi.nlm.nih.gov/pubmed/25795106
http://dx.doi.org/10.1161/CIRCULATIONAHA.108.788166
http://dx.doi.org/10.1016/j.ijcard.2016.10.110
http://dx.doi.org/10.11909/j.issn.1671-5411.2017.01.012
http://www.ncbi.nlm.nih.gov/pubmed/28270835
http://dx.doi.org/10.1186/s12913-016-1536-x
http://www.ncbi.nlm.nih.gov/pubmed/27430314
http://dx.doi.org/10.1177/2047487315617105
http://dx.doi.org/10.1016/j.anr.2014.10.002
http://www.ncbi.nlm.nih.gov/pubmed/25529909
http://dx.doi.org/10.1016/S0140-6736(17)32478-9
http://dx.doi.org/10.1136/bmjopen-2017-018424
http://www.ncbi.nlm.nih.gov/pubmed/29038187

Int. |. Environ. Res. Public Health 2019, 16, 1721 22 of 24

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Saleem, F; Hassali, M.A; Shafie, A.A.; Atif, M.; Ul Haq, N.; Aljadhey, H. Disease related knowledge and
quality of life: A descriptive study focusing on hypertensive population in Pakistan. South. Med. Rev. 2012,
5,47-52.

Bardage, C.; Isacson, D.G. Hypertension and health-related quality of life. an epidemiological study in
Sweden. J. Clin. Epidemiol. 2001, 54, 172-181. [CrossRef]

Saarni, S.I; Harkanen, T.; Sintonen, H.; Suvisaari, ].; Koskinen, S.; Aromaa, A.; Lonngvist, J. The impact of 29
chronic conditions on health-related quality of life: A general population survey in Finland using 15D and
EQ-5D. Qual. Life Res. 2006, 15, 1403-1414. [CrossRef] [PubMed]

Sullivan, PW.; Ghushchyan, V.; Wyatt, H.R.; Wu, E.Q.; Hill, J.O. Impact of Cardiometabolic Risk Factor
Clusters on Health-related Quality of Life in the U.S. Obesity 2007, 15, 511. [CrossRef]

Theodorou, M.; Kaitelidou, D.; Galanis, P.; Middleton, N.; Theodorou, P; Stafylas, P; Siskou, O.; Maniadakis, N.
Quality of life measurement in patients with hypertension in Cyprus. Hell. J. Cardiol. 2011, 52, 407-415.
Carvalho, M.V,; Siqueira, L.B.; Sousa, A.L.; Jardim, P.C. The influence of hypertension on quality of life.
Arq. Bras. Cardiol. 2013, 100, 164-174. [CrossRef]

Saleem, F.; Hassali, M.A.; Shafie, A.A. A cross-sectional assessment of health-related quality of life (HRQoL)
among hypertensive patients in Pakistan. Health Expect. 2014, 17, 388-395. [CrossRef] [PubMed]

Ghimire, S.; Pradhananga, P; Baral, B.K.; Shrestha, N. Factors Associated With Health-Related Quality of
Life among Hypertensive Patients in Kathmandu, Nepal. Front. Cardiovasc. Med. 2017, 4, 69. [CrossRef]
[PubMed]

Trevisol, D.J.; Moreira, L.B.; Kerkhoff, A.; Fuchs, S.C.; Fuchs, ED. Health-related quality of life and
hypertension: A systematic review and meta-analysis of observational studies. |. Hypertens. 2011, 29, 179-188.
[CrossRef]

Sun, S.; Chen, J.; Johannesson, M.; Kind, P.; Xu, L.; Zhang, Y.; Burstrom, K. Population health status in
China: EQ-5D results, by age, sex and socio-economic status, from the National Health Services Survey 2008.
Qual. Life Res. 2011, 20, 309-320. [CrossRef]

Wang, R.; Zhao, Y.; He, X;; Ma, X,; Yan, X.; Sun, Y.; Liu, W.; Gu, Z.; Zhao, J.; He, J. Impact of hypertension
on health-related quality of life in a population-based study in Shanghai, China. Public Health 2009, 123,
534-539. [CrossRef] [PubMed]

Xu, X,; Rao, Y.; Shi, Z.; Liu, L.; Chen, C.; Zhao, Y. Hypertension Impact on Health-Related Quality of Life:
A Cross-Sectional Survey among Middle-Aged Adults in Chongqing, China. Int. ]. Hypertens. 2016, 2016,
7404957. [CrossRef] [PubMed]

Zhang, L.; Guo, X.; Zhang, ].; Chen, X.; Zhou, C.; Ge, D.; Qian, Y. Health-related quality of life among adults
with and without hypertension: A population-based survey using EQ-5D in Shandong, China. Sci. Rep.
2017, 7, 14960. [CrossRef] [PubMed]

Pan, CW.; Cong, X.L.; Zhou, H].; Wang, X.Z.; Sun, H.P,; Xu, Y.; Wang, P. Evaluating health-related quality of
life impact of chronic conditions among older adults from a rural town in Suzhou, China. Arch. Gerontol.
Geriatr. 2018, 76, 6-11. [CrossRef] [PubMed]

Zhuo, L.; Xu, L;; Ye, J.; Sun, S.; Zhang, Y.; Burstrom, K.; Chen, J. Time Trade-Off Value Set for EQ-5D-3L Based
on a Nationally Representative Chinese Population Survey. Value Health 2018, 21, 1330-1337. [CrossRef]
[PubMed]

Yang, L.; Liu, C.; Wang, L.; Yin, X.; Zhang, X. Public reporting improves antibiotic prescribing for upper
respiratory tract infections in primary care: A matched-pair cluster-randomized trial in China. Health Res.
Policy Syst. 2014, 12, 61. [CrossRef]

Tan, Z.; Liang, Y.; Liu, S.; Cao, W.; Tu, H.; Guo, L.; Xu, Y. Health-related quality of life as measured with
EQ-5D among populations with and without specific chronic conditions: A population-based survey in
Shaanxi Province, China. PLoS ONE 2013, 8, €65958. [CrossRef] [PubMed]

Center for Health Statistics and Information, Ministry of Health China. An Analysis Report of National Health
Services Survey in China, 2013; Center for Health Statistics and Information, Ministry of Health China: Beijing,
China, 2015.

Xu, Y,; Gao, J.; Zhou, Z.; Xue, Q.; Yang, J.; Luo, H,; Li, Y,; Lai, S.; Chen, G. Measurement and explanation of
socioeconomic inequality in catastrophic health care expenditure: Evidence from the rural areas of Shaanxi
Province. BMC Health Serv. Res. 2015, 15, 256. [CrossRef] [PubMed]


http://dx.doi.org/10.1016/S0895-4356(00)00293-6
http://dx.doi.org/10.1007/s11136-006-0020-1
http://www.ncbi.nlm.nih.gov/pubmed/16960751
http://dx.doi.org/10.1038/oby.2007.580
http://dx.doi.org/10.5935/abc.20130030
http://dx.doi.org/10.1111/j.1369-7625.2012.00765.x
http://www.ncbi.nlm.nih.gov/pubmed/22390260
http://dx.doi.org/10.3389/fcvm.2017.00069
http://www.ncbi.nlm.nih.gov/pubmed/29164136
http://dx.doi.org/10.1097/HJH.0b013e328340d76f
http://dx.doi.org/10.1007/s11136-010-9762-x
http://dx.doi.org/10.1016/j.puhe.2009.06.009
http://www.ncbi.nlm.nih.gov/pubmed/19665154
http://dx.doi.org/10.1155/2016/7404957
http://www.ncbi.nlm.nih.gov/pubmed/27630771
http://dx.doi.org/10.1038/s41598-017-15083-4
http://www.ncbi.nlm.nih.gov/pubmed/29097724
http://dx.doi.org/10.1016/j.archger.2018.01.008
http://www.ncbi.nlm.nih.gov/pubmed/29407731
http://dx.doi.org/10.1016/j.jval.2018.04.1370
http://www.ncbi.nlm.nih.gov/pubmed/30442281
http://dx.doi.org/10.1186/1478-4505-12-61
http://dx.doi.org/10.1371/journal.pone.0065958
http://www.ncbi.nlm.nih.gov/pubmed/23843948
http://dx.doi.org/10.1186/s12913-015-0892-2
http://www.ncbi.nlm.nih.gov/pubmed/26138738

Int. |. Environ. Res. Public Health 2019, 16, 1721 23 of 24

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Qian, Y.; Zhou, Z,; Yan, J.e.; Gao, J.; Wang, Y.; Yang, X.; Xu, Y.; Li, Y. An economy-related equity analysis of
health service utilization by women in economically underdeveloped regions of western China. Int. J. Equity
Health 2017, 16, 186. [CrossRef]

Qian, Y;; Gao, J.; Zhou, Z.; Yan, J.; Xu, Y.; Yang, X.; Li, Y. An equity analysis of health examination service
utilization by women from underdeveloped areas in western China. PLoS ONE 2017, 12, e0186837. [CrossRef]
Ravens-Sieberer, U.; Wille, N.; Badia, X.; Bonsel, G.; Burstrom, K.; Cavrini, G.; Devlin, N.; Egmar, A.-C.;
Gusi, N.; Herdman, M. Feasibility, reliability, and validity of the EQ-5D-Y: Results from a multinational study.
Qual. Life Res. 2010, 19, 887-897. [CrossRef] [PubMed]

Scott, D.; Ferguson, G.D.; Jelsma, J. The use of the EQ-5D-Y health related quality of life outcome measure in
children in the Western Cape, South Africa: Psychometric properties, feasibility and usefulness-a longitudinal,
analytical study. Health Qual. Life Outcomes 2017, 15, 12. [CrossRef]

Wille, N.; Badia, X.; Bonsel, G.; Burstrom, K.; Cavrini, G.; Devlin, N.; Egmar, A.-C.; Greiner, W.; Gusi, N.;
Herdman, M. Development of the EQ-5D-Y: A child-friendly version of the EQ-5D. Qual. Life Res. 2010, 19,
875-886. [CrossRef] [PubMed]

Wang, H.-M,; Patrick, D.L.; Edwards, T.C.; Skalicky, A.M.; Zeng, H.-Y.; Gu, W.-W. Validation of the EQ-5D in
a general population sample in urban China. Qual. Life Res. 2012, 21, 155-160. [CrossRef] [PubMed]

Luo, N.; Chew, L.H.; Fong, K.Y.; Koh, D.R; Ng, S.C.; Yoon, K.H.; Vasoo, S.; Li, S.C.; Thumboo, J. Validity and
reliability of the EQ-5D self-report questionnaire in Chinese-speaking patients with rheumatic diseases in
Singapore. Ann. Acad. Med. Singap. 2003, 32, 685-690.

Sun, S.; Chen, J.; Johannesson, M.; Kind, P; Xu, L.; Zhang, Y.; Burstrom, K. Regional differences in health
status in China: Population health-related quality of life results from the National Health Services Survey
2008. Health Place 2011, 17, 671-680. [CrossRef]

Marmot, M,; Friel, S.; Bell, R.; Houweling, T.A.; Taylor, S.; Commission on Social Determinants of Health.
Closing the gap in a generation: Health equity through action on the social determinants of health. Lancet
2008, 372, 1661-1669. [CrossRef]

Solar, O.; Irwin, A. A Conceptual Framework for Action on the Social Determinants of Health; World Health
Organization (WHO): Geneva, Switzerland, 2010.

Xu, Y.; Zhou, Z,; Li, Y; Yang, J.; Guo, X.; Gao, J.; Yan, J.e.; Chen, G. Exploring the nonlinear relationship
between body mass index and health-related quality of life among adults: A cross-sectional study in Shaanxi
Province, China. Health Qual. Life Outcomes 2015, 13, 153. [CrossRef] [PubMed]

WHO. Mean Body Mass Index (BMI). Available online: http://www.who.int/gho/ncd/risk_factors/bmi_text/en/
(accessed on 28 October 2018).

Zhang, T.; Xu, Y; Ren, J.; Sun, L.; Liu, C. Inequality in the distribution of health resources and health services
in China: Hospitals versus primary care institutions. Int. J. Equity Health 2017, 16, 42. [CrossRef] [PubMed]
Zhao, X.; Wang, W.; Wan, W. Regional differences in the health status of Chinese residents: 2003-2013.
J. Geogr. Sci. 2018, 28, 741-758. [CrossRef]

Liu, L. 2010 Chinese guidelines for the management of hypertension. Zhonghua Xin Xue Guan Bing Za Zhi
2011, 39, 579-615. [PubMed]

Hesketh, T.; Zhou, X. Hypertension in China: The gap between policy and practice. Lancet 2017, 390,
2529-2530. [CrossRef]

Sullivan, PW.; Lawrence, W.E; Ghushchyan, V. A national catalog of preference-based scores for chronic
conditions in the United States. Med. Care 2005, 43, 736-749. [CrossRef] [PubMed]

Walters, S.J.; Brazier, ].E. Comparison of the minimally important difference for two health state utility
measures: EQ-5D and SF-6D. Qual. Life Res. 2005, 14, 1523-1532. [CrossRef] [PubMed]

Norman, G.R.; Sloan, J.A.; Wyrwich, K.W. Interpretation of changes in health-related quality of life:
The remarkable universality of half a standard deviation. Med. Care 2003, 41, 582-592. [CrossRef]

Gao, Y.; Chen, G,; Tian, H.; Lin, L.; Lu, J.; Weng, J.; Jia, W.; Ji, L.; Xiao, J.; Zhou, Z. Prevalence of hypertension
in china: A cross-sectional study. PLoS ONE 2013, 8, e65938. [CrossRef] [PubMed]

Wang, J.; Zhang, L.; Wang, F.; Liu, L.; Wang, H.; China National Survey of Chronic Kidney Disease Working
Group. Prevalence, awareness, treatment, and control of hypertension in China: Results from a national
survey. Am. J. Hypertens. 2014, 27, 1355-1361. [CrossRef]


http://dx.doi.org/10.1186/s12939-017-0667-y
http://dx.doi.org/10.1371/journal.pone.0186837
http://dx.doi.org/10.1007/s11136-010-9649-x
http://www.ncbi.nlm.nih.gov/pubmed/20401552
http://dx.doi.org/10.1186/s12955-017-0590-3
http://dx.doi.org/10.1007/s11136-010-9648-y
http://www.ncbi.nlm.nih.gov/pubmed/20405245
http://dx.doi.org/10.1007/s11136-011-9915-6
http://www.ncbi.nlm.nih.gov/pubmed/21505881
http://dx.doi.org/10.1016/j.healthplace.2011.01.007
http://dx.doi.org/10.1016/S0140-6736(08)61690-6
http://dx.doi.org/10.1186/s12955-015-0347-9
http://www.ncbi.nlm.nih.gov/pubmed/26395980
http://www.who.int/gho/ncd/risk_factors/bmi_text/en/
http://dx.doi.org/10.1186/s12939-017-0543-9
http://www.ncbi.nlm.nih.gov/pubmed/28253876
http://dx.doi.org/10.1007/s11442-018-1502-0
http://www.ncbi.nlm.nih.gov/pubmed/22088239
http://dx.doi.org/10.1016/S0140-6736(17)32743-5
http://dx.doi.org/10.1097/01.mlr.0000172050.67085.4f
http://www.ncbi.nlm.nih.gov/pubmed/15970790
http://dx.doi.org/10.1007/s11136-004-7713-0
http://www.ncbi.nlm.nih.gov/pubmed/16110932
http://dx.doi.org/10.1097/01.MLR.0000062554.74615.4C
http://dx.doi.org/10.1371/journal.pone.0065938
http://www.ncbi.nlm.nih.gov/pubmed/23776574
http://dx.doi.org/10.1093/ajh/hpu053

Int. |. Environ. Res. Public Health 2019, 16, 1721 24 of 24

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Sekeon, S.A.; Kalesaran, A.F; Kandou, G.D. The association between hypertension and quality of life among
elderly: A population based comparison study with general population in Tomohon, Indonesia. Glob. |. Med.
Public Health 2017, 6, 1-6.

Abdin, E.; Subramaniam, M.; Vaingankar, J.A.; Luo, N.; Chong, S.A. Population norms for the EQ-5D index
scores using Singapore preference weights. Qual. Life Res. 2015, 24, 1545-1553. [CrossRef] [PubMed]
Janssen, MLE; Szende, A.; Cabases, J.; Ramos-Goni, ].M.; Vilagut, G.; Konig, H.H. Population norms for the
EQ-5D-3L: A cross-country analysis of population surveys for 20 countries. Eur. J. Health Econ. 2019, 20,
205-216. [CrossRef]

You, H.; Li, X.-1; Jing, K.-z.; Li, Z.-g.; Cao, H.-m.; Wang, J.; Bai, L.; Gu, J.-h.; Fan, X.; Gu, H. Association
between body mass index and health-related quality of life among Chinese elderly—Evidence from a
community-based study. BMC Public Health 2018, 18, 1174. [CrossRef]

Patti, F.; Pozzilli, C.; Montanari, E.; Pappalardo, A.; Piazza, L.; Levi, A.; Onesti, E.; Pesci, I.; Department of
Neurology, Multiple Sclerosis Centre, Fidenza Hospital, Italy the Italian Study Group on Quality of Life
in MS. Effects of education level and employment status on HRQoL in early relapsing-remitting multiple
sclerosis. Mult. Scler. . 2007, 13, 783-791. [CrossRef] [PubMed]

McLane, C.G.; Zyzanski, S.J.; Flocke, S.A. Factors associated with medication noncompliance in rural elderly
hypertensive patients. Am. J. Hypertens. 1995, 8, 206-209. [CrossRef]

Han, K.-T,; Park, E.-C.; Kim, J.-H.; Kim, S.J.; Park, S. Is marital status associated with quality of life? Health
Qual. Life Outcomes 2014, 12, 109. [CrossRef]

Sun, Z.; Zheng, L.; Xu, C,; Li, J.; Zhang, X,; Liu, S.; Li, J.; Hu, D.; Sun, Y. Prevalence of prehypertension,
hypertension and, associated risk factors in Mongolian and Han Chinese populations in Northeast China.
Int. ]. Cardiol. 2008, 128, 250-254. [CrossRef]

Joyner, M.].; Green, D.]. Exercise protects the cardiovascular system: Effects beyond traditional risk factors.
J. Physiol. 2009, 587, 5551-5558. [CrossRef] [PubMed]

Su, L.; Sun, L.; Xu, L. Review on the prevalence, risk factors and disease Management of Hypertension
among floating population in China during 1990-2016. Glob. Health Res. Policy 2018, 3, 24. [CrossRef]

Gu, D,; Reynolds, K.; Wu, X; Chen, J.; Duan, X.; Muntner, P.; Huang, G.; Reynolds, R.E; Su, S.; Whelton, PK;
et al. Prevalence, awareness, treatment, and control of hypertension in china. Hypertension 2002, 40, 920-927.
[CrossRef] [PubMed]

Zhao, M.; Konishi, Y.; Glewwe, P. Does information on health status lead to a healthier lifestyle? Evidence
from China on the effect of hypertension diagnosis on food consumption. J. Health Econ. 2013, 32, 367-385.
[CrossRef]

Ahn, S.; Zhao, H.; Smith, M.L.; Ory, M.G.; Phillips, C.D. BMI and lifestyle changes as correlates to changes in
self-reported diagnosis of hypertension among older Chinese adults. J. Am. Soc. Hypertens. 2011, 5, 21-30.
[CrossRef] [PubMed]

Marmot, M. The influence of income on health: Views of an epidemiologist. Health Aff. 2002, 21, 31-46.
[CrossRef]

Wang, L.; Kong, L.; Wu, F; Bai, Y.; Burton, R. Preventing chronic diseases in China. Lancet 2005, 366,
1821-1824. [CrossRef]

Su, M,; Zhang, Q.; Bai, X;; Wu, C.; Li, Y.; Mossialos, E.; Mensah, G.A.; Masoudi, FA.; Lu, J.; Li, X; et al.
Availability, cost, and prescription patterns of antihypertensive medications in primary health care in China:
A nationwide cross-sectional survey. Lancet 2017, 390, 2559-2568. [CrossRef]

Huang, K; Song, Y.T.; He, YH.; Feng, X.L. Health system strengthening and hypertension management in
China. Glob. Health Res. Policy 2016, 1, 13. [CrossRef]

® © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1007/s11136-014-0859-5
http://www.ncbi.nlm.nih.gov/pubmed/25394893
http://dx.doi.org/10.1007/s10198-018-0955-5
http://dx.doi.org/10.1186/s12889-018-6086-1
http://dx.doi.org/10.1177/1352458506073511
http://www.ncbi.nlm.nih.gov/pubmed/17613607
http://dx.doi.org/10.1016/0895-7061(94)00194-G
http://dx.doi.org/10.1186/s12955-014-0109-0
http://dx.doi.org/10.1016/j.ijcard.2007.08.127
http://dx.doi.org/10.1113/jphysiol.2009.179432
http://www.ncbi.nlm.nih.gov/pubmed/19736305
http://dx.doi.org/10.1186/s41256-018-0076-9
http://dx.doi.org/10.1161/01.HYP.0000040263.94619.D5
http://www.ncbi.nlm.nih.gov/pubmed/12468580
http://dx.doi.org/10.1016/j.jhealeco.2012.11.007
http://dx.doi.org/10.1016/j.jash.2010.12.001
http://www.ncbi.nlm.nih.gov/pubmed/21273158
http://dx.doi.org/10.1377/hlthaff.21.2.31
http://dx.doi.org/10.1016/S0140-6736(05)67344-8
http://dx.doi.org/10.1016/S0140-6736(17)32476-5
http://dx.doi.org/10.1186/s41256-016-0013-8
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design and Data Source 
	Setting and Sample 
	Dependent Variables 
	Independent Variables 
	Statistical Analysis 

	Results 
	Characteristics of Respondents 
	Hypertension and HRQoL 
	Factors Associated with HRQoL of Hypertensive People 

	Discussion 
	Conclusions 
	References

