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health literacy, social support and
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community population with
hypertension: a community-based cross-
sectional study in China

Yujie Wang @ ,! Ting Chen,"? Wei Gan
Qinghua Zhang'
ABSTRACT

Objectives The prevalence of hypertension is increasing
worldwide. Hypertensive patients in China have limited
high blood pressure health literacy (HBP-HL) and social
support (SS), which may have an impact on health-
related quality of life (HRQoL) and lead to poorer clinical
outcomes. However, the potential mechanism of HBP-HL,
SS and HRQoL remains unclear. The aim of this study was
to investigate the association among HBP-HL, SS and
HRQoL among community patients with hypertension in
China.

Design A community-based cross-sectional survey.
Setting The community health service center in Huzhou,
China.

Participants 406 community patients with hypertension
were investigated from June to October 2019.

Primary outcome measures HRQoL was assessed
using the Quality of Life Instruments for Chronic Diseases-
Hypertension V2.0, HBP-HL was assessed with the HBP-
Health Literacy Scale into Chines and SS was assessed
with the Social Support Rating Scale.

Results Compared with moderate level of HRQoL and
SS, HBP-HL of community hypertensive patients was
significantly deficient. Overall, 93 patients (23.2%) lacked
HBP-HL, 308 patients (76.8%) had a medium level of HBP-
HL, and none of them had sufficient HBP-HL. Correlation
analysis showed that HBP-HL, SS and HRQoL were
positively correlated (p<0.01). The significant differences
in HRQoL and SS were detected in HBP-HL level
(p<0.001). In multiple linear regression models, HRQoL
was significantly associated with ‘Print HL' and ‘Medication
Label’ of HBP-HL (p<0.05) and all three dimensions of SS
(p<0.05). In addition, The bootstrap method was used to
examine the indirect effect among variables. The results
showed that SS played a mediating role between HBP-HL
and HRQoL (p<0.001).

Conclusion There is an association among HBP-HL, SS
and HRQoL in community hypertension patients. HBP-

HL can directly affect HRQoL, and through SS mediate

the HRQoL. Community intervention for hypertension
management should consider HBP-HL promotion and

" Jinyu Yin," Li Song," Huan Qi,"*

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study is the first of its kind regarding the as-
sociation and potential mechanism of high blood
pressure health literacy (HBP-HL), social support
(SS) and health-related quality of life (HRQoL) of
community hypertension patients in China.

= The community-based study used multidimensional
assessments of physical, social, HBP-HL and HRQoL
to examine the physiological, psychological and so-
cial dimension of community hypertension patients.

= The research subjects only included community pa-
tients with hypertension from nine communities in
Huzhou City, which has certain limitations.

= The design of this study was cross-sectional study,
we cannot infer causal relationship.

social engagement as the breakthrough points to increase
the impact on patients’ HRQoL.

INTRODUCTION

Hypertension is one of the major risk factors
and main death causes of cardiovascular and
cerebrovascular diseases, which is consid-
ered as a major public health problem in
the world.! * Cardiovascular Disease Report
in China has shown that the number of
hypertensive patients in China is 245 million
(the prevalence rate is 23.2%), and it is still
growing.” Since hypertension is a disease with
a slow, gradual process of change, primary
healthcare centre has become the first line
of the prevention, treatment and manage-
ment of hypertension.* The local community
healthcare centres established health records
for all diagnosed hypertension patients in
their areas, which is also part of the public
health services in China.’ Thus, there is an
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urgent need to strengthen the health management of
hypertension in primary healthcare setting.

Health-related quality of life (HRQoL) has become an
important indicator used to evaluate the health manage-
ment of hypertension.®” It not only reflects physical and
mental health but also shows the social function, disease
status and overall health perception of hypertensive
patients.” Significantly, HRQoL is a valuable measure for
hypertensive patients, in terms of physical and mental
health outcomes, is superior to parameters such as
morbidity and cure rate.® Meanwhile, previous studies
have shown that high blood pressure health literacy
(HBP-HL) is one of the significant factors for HRQoL
in hypertensive patients and is positively correlated with
HRQoL.*™

HBP-HL refers to the ability to obtain and use
hypertension-related knowledge and healthcare services
to manage hypertension.'? A 10-region prospective study
in China showed that the prevalence of hypertension was
highest in Zhejiang (44.4%), but only 6.83% of hyperten-
sive patients have adequate HL."*"* The lower the HBP-HL,
the worse the ability to understand health information,
and the worse the ability to adopt health behaviours
and manage the health." A cross-sectional investigation
by our team confirmed that HBP-HL was a major influ-
enced factor of HRQoL in hypertensive patients from
Xinjiang, China.'® Moreover, there is growing evidence
that HBP-HL is an independent predictor of blood pres-
sure control.'* Therefore, HBP-HL not only has an effect
on the disease progression but also is pivotal in improving
HRQoL of hypertensive patients.'”'®

Another important factor to consider is the social
support (SS) which will also impact the HRQoL and
health outcome of hypertensive patients.'” Along with
the change of medicine pattern from the biomedicine
pattern to the biopsychosocial pattern, the effeect of
psychosocial factors become increasingly prominent. And
SS, a mediator of psychosocial stress, is particularly crit-
ical to provide emotional support and improve treatment
adherence to promote hypertensive patients' HRQoL.*
Lee et al’’ found that SS was positively associated with
HRQoL in patients with chronic diseases. In addition, SS
is one of the powerful indicator for determining the level
of HL and can promote hypertensive patients to adopt
self-management behaviours, so as to control blood pres-
sure and optimise HRQoL..**

Based on previous studies, it is necessary to fully under-
stand the association among HBP-HL, SS and HRQoL
in patients with hypertension. However, most previous
studies have assessed the simple correlations between
HBP-HL or SS with HRQoL. None of them has explored
the association and potential mechanism among HBP-
HL, SS and HRQoL of hypertensive patients within
primary care setting. This is surprising, given the high
visiting rate of hypertension in community healthcare
centres, which is at least 100 million in 2020.% Therefore,
in this study investigated the association among HBP-HL,
SS and HRQoL in community patients with hypertension.

METHODS

Study population

A cluster sampling was performed in community health
service centre in Huzhou City, China between June and
October 2019. Three of the 28 streets were randomly
selected, then 3 communities were selected in each street
and a total of 9 communities were included. Finally, we
used the community hypertension health records to
randomly select participants under the permission of
community healthcare centres in the selected commu-
nities. In this cross-sectional study, the target population
was hypertensive patients aged 18 years or older who have
been diagnosed with hypertension for at least 1year in
community, and did not have severe mental disorder or
cognitive impairment.24 The sample size was estimated
using mean sampling formula: N=(U S /6)2. U_ is the
corresponding value of the test level. By checking the
standard normal distribution quantile table, U _=1.96. S is
the overall SD. According to the epidemiological survey
of metabolic syndrome of Zhejiang province, the systolic
blood pressure of hypertensive patients was (143. 89+18.
33) mm Hg and S=18.33.” § is the allowable error, which
is 2 in this study. Thus, N=(1. 96x18.33/2)2=322.68=323.
Then adding 20% non-response rate, sample size became
388. Considering the need to lay a population foundation
for the subsequent intervention study, as well as to reduce
sampling errors, the sample size of this study was 406.

Data collection

Prior to data collection, 30 community hypertensive
participants were randomly selected for a preliminary
investigation to test the reliability and validity of the ques-
tionnaires used in this study. The formal data collection
was carried out by face-to-face survey in the community
healthcare centre for about 20-30min. The informed
consent was obtained from the participants. During the
data collection, the trained researcher explained the
purpose and significance of the research with uniform
instructions. As soon as a questionnaire is completed, it
was strictly screened, and if there is any missing data, it
was completed in time. All data collection was completed,
encoded and inputted by two people, and questionnaires
with obvious errors were removed.

Instruments

Sociodemographic questionnaire

The questionnaire is a self-administered survey and made
up of two parts, one is the demographic data including
age, gender, education, occupation, financial status
and marital status, and the other is disease-related data
including smoking status, history of hypertension, family
history of hypertension and complications of hyperten-
sion. Family history and complications of hypertension
were assessed according to the Guideline on the Assess-
ment and Management of Cardiovascular Risk in China.’
A hypertensive patient was considered to have complica-
tions of hypertension if he/she also suffered from any of
the following illnesses: diabetes, heart failure, coronary
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Table 1 Demographic characteristics and health status of
all participants (n=401)
Variables N (%)
Gender
Male 212 (52.9)
Female 189 (47.1)
Age (M+SD) 66.91+8.82
<59 59 (14.7)
60-69 193 (48.1)
>70 149 (37.2)
Education level
Primary school or below 191 (47.6)
Junior high school or above 210 (52.4)
Marital status
Single/widowed/divorced 44 (52.4)
Married 357 (89.0)
Smoking status
Yes 126 (31.4)
No 275 (68.6)
Occupation
Cadre 137 (34.2)
Worker 110 (27.4)
Farmer 100 (24.9)
Retired 54 (13.5)
Family annual income
Below ¥1000 7(01.7)
¥1000-¥3000 208 (51.9)
¥3000-¥5000 154 (38.4)
Above ¥5000 32 (8.0)
History of hypertension (year)
<1 21 (5.2)
1-3 41 (10.2)
3-5 51 (12.7)
5-10 56 (14.0)
>10 232 (57.9)
Family history of hypertension
Yes 239 (59.6)
No 81 (20.2)
NC (M+SD) 35.34+3.09
Normal 234 (58.4)
Abnormal 167 (41.6)
WHR (M+SD) 0.95+0.07
Normal 57 (14.2)
Central obesity 344 (85.8)

Blood pressure (M+SD)

Controlled

SBP 135.35+16.35
DBP 74.43+9.86

211 (52.6)

Continued

Table 1 Continued

Variables N (%)
Uncontrolled 190 (47.4)

Complications of hypertension
Yes 194 (48.4)
No 207 (51.6)

WHR, waist hip rate; NC, neck circumference; SBP, systolic
blood pressure; DBP, diastolic blood pressure.

heart disease, stroke and chronic kidney disease. Also,
if the first-degree relative of a hypertensive patient had
early-onset cardiovascular disease, the patient was consid-
ered to have a family history of hypertension.

Quality of Life Instruments for Chronic Diseases-Hypertension V2.0
Quality of Life Instruments for Chronic Diseases-
Hypertension V2.0 (QLICD-HY V2.0) was used as a
measure of HRQoL in this study, which developed by
Wan.? It consisted of 41 items, and contains 2 subscales
of QLICD-General Module (QLICD-GM) and a
hypertension-specific module. QLICD-GM includes 28
items with 3 dimensions: physical function (9 items were
used to measure whether hypertension impede normal
physiological activity), psychological function (11 items
were used to measure whether hypertension cause mental
health problems) and social function (8 items were used
to measure the effects of hypertension on social activities).
The hypertension-specific module containing 13 items
which evaluated whether the symptoms of hypertension
and side effects of drugs, psychological feelings affect the
patients. It used 5-point Likert scale (never/rarely, once
in a while, sometimes, usually and all the time). There
are positive and negative items in the scale, and nega-
tive items are scored in reverse. The HRQoL was divided
into three levels: a total score <75 points reflected a low
level of HRQoL, 75-85 points indicated as middle level of
HRQoL and a total score >85 points indicated a high level
of HRQoL. The Cronbach’s o for the overall score was
0.823, and the teat-retest reliability for the overall instru-
ment and all domains was at a range of 0.75-0.91. The
Cronbach’s o of the scale in our study was 0.86. In order
to make domain scores comparable to QLICD-HY V2.0,
domain scores were standardised.

HBP-Health Literacy Scale into Chinese

HBP-HL was measured by the HBP-Health Literacy
Scale into Chinese (C-HBP-HLS), which was translated
and validated by Zhang et al’” in a Chinese community.
C-HBP-HLS was a scale-based measures with total 15
items in 5 dimensions (Print Health Literacy, Medication
Label, Understanding Ability, Newest Vital Sign Test, and
Avoiding Food Allergy). According to the Test of Func-
tional Health Literacy in adults classification criteria,?®
the total score ranged from 0 to 60 points. The HBP-HL
was divided into three levels: a total score <32 points
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Table 2 Current situation of HRQoL, HBP-HL and SS (n=401)

Score classification

Variable Mean+SD Min Max Low, N (%) Middle, N (%) High, N (%) Very high, N (%)
Score of HRQoL 81.42+5.02 62.2 90.85 43 (10.7) 261 (65.1) 97 (24.2) -
Social function 86.57+6.64 46.88 100 - - - -
Special modules 86.03+4.74 67.31 9423 - - - -
Psychological function 80.16+10.07  38.64 100 - - - -
Physical function 71.70+6.80 50 88.89 - = = =
Score of HBP-HL 38.94+17.56 O 60 93 (23.2) 308 (76.8) 0 -
Print HL 23.25+11.94 O 30 - - - -
Avoiding food allergy  4.60+1.24 0 5 - - - -
Medication label 4.51+3.74 0 10 - - - -
Newest vital sign test  3.88+2.79 0 10 - - - -
Understanding ability 2.69+2.46 0 5 - - - -

Score of SS 35.29+5.93 19 53 1(0.2) 96 (23.9) 231 (57.6) 73 (18.2)
Subjective support 18.85+2.97 10 26 - - - -
Objective support 10.69+2.33 & 18 - - - -
Support utilisation 5.76+2.69 3 12 - - - -

HBP-HL, high blood pressure-health literacy; HRQoL, health-related quality of life; SS, social support.

reflects a lack of HBP-HL; a total score ranging from 32 to
40 points indicates an intermediate level of HBP-HL and
a total score 240 points represents a high level of HBP-
HL. The Cronbach’s o coefficient of the scale was 0.78,
and the retest reliability was 0.96. The Cronbach’s o of
the scale in this study was 0.83.

Social Support Rating Scale

SS was assessed by Social Support Rating Scale, which
developed by Xiao? in 1994 and contains three dimen-
sions: objective support (3 items), subjective support (4
items) and utilisation of support (3 items) with a total
score of 66. If the answer is ‘no source’, 0 points are
counted for item 6 and item 7, and if the answer is ‘the
following sources’, 1-9 points are counted for the number
of sources. And item 5 contains five questions with a total
score of 5-20 points. While other items are scored on a
4-points Likert scale. The SS was categorised into four
groups based on the total scores. A score below 20 indi-
cates a low level of SS, 20-30 scores indicated as middle
SS, 30-40 scores indicated as high SS and the score above

Table 3 Correlations among HBP-HL, HRQoL and SS
(n=401)

HRQoL HBP-HL
HBP-HL 0.273*
SS 0.227* 0.327*
*P<0.01.

HBP-HL, high blood pressure-health literacy; HRQoL, health-
related quality of life; SS, social support.

40 indicates a very high levels of SS. The Cronbach’s o for
the scale was 0.882 and 0.86 in this study.

Clinical measurements

Blood pressure was measured by the surveyor with an
Omron HEM-7211 electronic sphygmomanometer after
the patient has rested quietly for at least 5min. The
measurement was repeated at intervals of at least 5min,
and the average of the two readings were recorded.
Patients’ blood pressure was considered controlled or
uncontrolled according to the Guideline on the assess-
ment and management of cardiovascular risk in China.*
A blood pressure was considered controlled if it was (1)
below 140/90mm Hg in patient aged under 80 years
old without complications, (2) below 150/90mm Hg in
patient aged 80 years and over with treated hypertension
and (3) below 130/80mm Hg in patient with both hyper-
tension and diabetes.

Anthropometric measurements, including neck circum-
ference (NC) (cm), waist circumference (WC) (cm) and
hip circumference (cm), were measured by researchers
for all participants in lightweight clothing. The NC, WC
and hip circumference were measured using a clinical
tape measure. The parameters measured and recorded to
the nearest 0.1 cm. NC was determined by measuring the
horizontal circumference of the neck between the lower
margin of the thyroid cartilage (Adam’s apple) and the
upper margin of the seventh cervical vertebra. WC was
measured at the midpoint between the lateral anterior
superior iliac spine and the lower border of the tenth rib.
Then using criteria from the WHO for the Chinese popu-
lation,” a waist hip rate >0.9 for men and >0.8 for women
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Table 4 Differences in HRQoL and SS according to HBP-HL level (n=401)

HRQoL SS
Variable N (%) M=SD T (p value) M=SD T (p value)
Lacking HBP-HL 93 (23.2) 79.20+5.03 —-5.000 (<0.001) 32.29+5.16 -5.790 (<0.001)
Medium level of HBP-HL 308 (76.8) 82.08+4.82 36.2+5.86

HBP-HL, high blood pressure-health literacy; HRQoL, health-related quality of life; SS, social support.

is considered centripetal obesity. NC is a predictor of
potential cardiovascular disease, a NC >40cm for men
and 236 cm for women is considered abnormal.

Patient and public involvement

No patients were involved in the design of this study,
nor were they involved in the recruitment to and of the
study. There are no plans to disseminate the results of the
research to study participants.

Statistical analysis

All statistical analysis was performed using SPSS V.23.0
and SPSS process macro. Descriptive statistics was used to
process sociodemographic data, of which observable vari-
ables were presented as the mean+SD (x+s) for continuous
variables and frequencies and percentages for categorical
variables. Correlation analysis, t-test and multiple linear
regression analysis was used to determine the relationship
among variables. Then, we used 95% bias-corrected boot-
strap Cls, with 1000 bootstrap samples, to examine the
indirect effect among variables. A p<0.05 was considered
statistically significant.

RESULTS

A total of 406 community hypertensive patients partici-
pated in the study, and 401 participants with complete
data on all variables were included in the final analysis,
with an effective recovery rate of 99%.

Demographic characteristics and health status of the
participants

The mean age of the participants was 66.91+8.82, and
more than half of them were male (52.9%), married
(89.0%) and non-smokers (68.6%). The majority of the
participants had an annual family income of less than
¥5000 (92.0%). In addition, 207 (51.6%) patients had
hypertension only, 194 (48.4%) had complications of
hypertension. Around 60% participants had a hyperten-
sion history for more than 10 years, and about two-thirds
of the participants were centripetal obese (85.8%). The
average systolic blood pressure was 135.35+16.35 mm
Hg, and the average diastolic blood pressure was
74.43+9.86 mm Hg for the participants (see table 1).

HRQoL, HBP-HL and SS of participants

The overall HRQoL score of community hypertension
patients was 81.42+5.02. In each dimension of HRQoL
were: the social function (86.57+6.64), the specific module

(86.03+4.74), the psychological function (80.16+10.07)
and the physical function (71.70+6.80). Overall, 43
patients (10.7%) had a low level of HRQoL, 261 patients
(65.1%) had a medium level of HRQoL and only 97
patients (24.2%) were considered to had a high level of
HRQoL. The total score of HBP-HL was 38.94+17.56.
Moreover, for the HBP-HL subdimensions, print HL had
the highest score (23.25+11.94), followed by avoiding
food allergy, medication label, newest vital sign test, while
understanding ability had the lowest score (2.69+2.46).
Overall, 93 patients (23.2%) lacked HBP-HL, 308 patients
(76.8%) had a medium level of HBP-HL, and none of
them had sufficient HBP-HL. The total score of SS was
35.29+5.93, including 1 patient (0.2%) with low SS, 96
patients (23.9%) with medium SS, 231 patients (57.6%)
with high SS and 73 patients (18.2%) with very high SS.
The scores of each dimension of SS from high to low
were: the subjective support (18.85+2.97), the objective
support (10.69+2.33), the support utilisation (5.76+2.69)
(see table 2).

The association among SS, HBP-HL and HRQoL

Correlation analysis (table 3) shown that HRQoL was
significantly and positively correlated with HBP-HL
(0.273, p<0.01) and SS (0.227, p<0.01). Moreover, there
was a statistically significant positive correlation between
HBP-HL and SS (0.327, p<0.01). According to the result
of t-test (table 4), significant differences in HRQoL and
SS were detected in HBP-HL level. Higher HRQoL was
associated with patients had higher level of HBP-HL
(t==5.000, p<0.001), and greater SS was also associated
with better HBP-HL (t=-5.790, p<0.001).

Multiple linear regression models were constructed
to show the effects of HBP-HL and SS on HRQoL
(table 5). Three dimensions of SS, namely objective
support, subjective support, and support utilisation were
significantly associated with HRQoL (p<0.001, p<0.001,
p=0.013, respectively). ‘Print HL. and ‘Medication Label’
of HBP-HL were significantly associated with HRQoL
(p=0.018and 0.002, respectively). However, other dimen-
sions of HBP-HL had no statistical significant effect on
HRQoL (p>0.05).

Based on the results mentioned above, a bootstrap
method was used to examine the indirect effect among
variables (table 6). Then mediating model of SS, HBP-HL
and HRQoL was constructed (figure 1). The results
showed that HBP-HL can directly affect HRQoL, and
also through SS mediate the HRQoL. The total effect
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Table 5 The effects of HBP-HL and SS on HRQoL

Dependent variable Independent variable B SE p T P value
HRQOL HBP-HL
Print HL 0.064 0.027 0.151 2.372 0.018*
Medication label 0.218 0.071 0.163 3.089 0.002*
Understanding ability 0.002 0.130 0.001 0.014 0.989
Newest vital sign test 0.060 0.118 0.033 0.506 0.613
Avoiding food allergy 0.156 0.207 0.039 0.756 0.450
SS
Objective support 0.448 0.115 0.208 3.906 0.000*
Subjective support 0.345 0.097 0.205 3.570 0.000*
Support utilisation -0.238 0.096 -0.127 -2.487 0.013*
*P<0.05.

HBP-HL, high blood pressure-health literacy; HRQoL, health-related quality of life; SS, social support.

value of HBP-HL. on HRQoL was 0.272 (95% CI 0.125 to
0.375) and SS played a mediating effect (p<0.001). The
percentage of indirect effect to total effect was 18%.

DISCUSSION

This study has significant clinical implications both in local
and international context, as it adds to existing body of
literature on HBP-HL, SS and HRQoL in primary health-
care setting. The results of this study explicitly reveal that
HRQoL and SS status of Huzhou community hyperten-
sive patients belong to superior middling. This result is
similar to a cross-sectional investigation conducted among
hypertension patients in Jilin Province, China.”! However,
the HBP-HL of Huzhou community hypertensive patients
is significantly deficient, which had been previously docu-
mented among Chinese hypertensive patients.32 The
weak point in understanding hypertension-related knowl-
edge may partly explain the result.

In our study, HBP-HL and SS are significantly and
positively correlated with HRQoL, and higher HBP-HL
indicates better SS and HRQoL. That’s probably because
patients with adequate HBP-HL can receive disease
prevention and healthcare knowledge and search for
information on health and self—management.33 * They

can acquire the best opportunity for prevention and
treatment with an decreased incidence of complica-
tions. Moreover, three dimensions of SS, namely objec-
tive support, subjective support, and support utilisation
were significantly associated with HRQoL. That may be
because the majority of our participants live with their
families, and they had received a great deal of support
from their family, including financial and psycho-
logical support. According to Zhao,” subjective and
objective support from family members can effectively
improve patients’ psychological and social functions,
and encourage them to actively seek external support,
thus improving their HRQoL. In addition, HBP-HL can
directly affect HRQoL, and also through SS mediate the
HRQoL. Not surprisingly, patients with any sort of SS had
better HRQoL compared with patients with no SS. They
might have better communication skill and interper-
sonal interaction, and can get along well with their family
members, friends and even medical staff. According to
Zhou et al,36 sufficient SS will reducing the probability of
illness and increasing the recovery rate. Therefore, the
self-perceived HBP-HL of them is better than those with
low SS, which would promote disease management and
subsequently would result in better HRQoL.*” %

Table 6 The mediating effect of SS in the association between HBP-HL and HRQoL (n=401)

Ratio of indirect effect to

Coefficient SE P value 95% Cl total effect
HBP-HL—SS—HRQoL 18%
Total effect (c path) 0.272 0.065 * 0.125t0 0.375
Direct effect (c’) 0.222 0.504 * 0.123 to 0.322
HBP-HL—SS (a) 0.327 0.047 * 0.207 to 0.456
SS—HRQoL (b) 0.154 0.050 0.002 0.042 to 0.257
Indirect effect (a*b) 0.050 0.018

*P<0.001.

HBP-HL, high blood pressure-health literacy; HRQoL, health-related quality of life; SS, social support.
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Figure 1 Mediation model of SS, HBP-HL and HRQoL
(n=401). HBP-HL, high blood pressure-health literacy;
HRQoL, health-related quality of life; SS, social support.
**P<0.01, **p<0.001.

HRQolL

In China, poor HBP-HL among community patients
with hypertension is alarming. Studies show that HL will
influence patients’ ability to acquire, understand and
apply disease-related knowledge,” ** which in turn affects
patients' HRQoL and clinical outcomes.” However, it
is remarkable that intervention for patients with low
HBP-HL can effectively improve their health status.*
Due to the slow and gradual process of hypertension,
community plays a key role in providing a positive social
network for hypertensive patients.* In China, community-
based social network affects hypertensive patients’ phys-
ical and psychological well-being by buffering stress
and promoting health relevant behaviours.*” As a medi-
ating variable between HBP-HL and HRQoL, SS might
results in better HBP-HL and subsequently enhancing
their HRQoL. Therefore, primary healthcare providers
should assess HBP-HL, HRQoL and SS status during the
first meeting with hypertensive patients, and emphasise
the importance of HBP-HL, HRQoL and SS to patients
in the follow-up consultations. Addressing HBP-HL
through improved educational materials and interven-
tion strategies is a potentially successful strategy, which
helps optimise patients’ understanding, improve their
HBP-HL and HRQoL, and enhance their self-efficacy and
self-management behaviours. At the same time, guiding
patients to make more use of various social resources, and
collaborating with patients’ families to give them health
support, so that they can face the disease with a positive
mindset and make reasonable use of information related
to disease prevention and improve their HRQoL.

LIMITATIONS

This study presents certain limitations. First, the sample
size of this study was obtained through stratified cluster
random sampling of community hypertensive patients in
Huzhou City, and the representativeness of the sample
size needs to be strengthened. Second, recall bias is
frequently associated with self-reported measures. There-
fore, the use of self-reported questionnaires in this study
might have misestimated the level of HBP-HL and SS, and
subsequently its association with the HRQoL. Last, since
this was a cross-sectional study, the direction of association
cannot be ascertained. It calls for further research into
HBP-HL, SS and HRQoL among different socioeconomic

classes, and role of healthcare professionals in improving
patients’ HBP-HL.

CONCLUSION

In conclusion, there is an association among HBP-HL,
SS and HRQoL in community hypertension patients.
HBP-HL can directly affect HRQoL, and through SS
mediate the HRQoL. The results highlight that compre-
hensive interventions aimed to improve HBP-HL and
SS together are essential and promising strategy for
improving the HRQoL of community hypertensive
patients. In addition, further policies and interventions,
focus on improving the HBP-HL, SS and HRQoL among
the community hypertension patients in China, are
urgent needed.

Author affiliations

'School of Nursing, College of Medicine, Huzhou University, Huzhou, Zhejiang, China
%Department of Nursing and Optometry, Jiangxi Teacher College, Shangrao, Jiangxi,
China

%School of Nursing, Gannan Medical University, Ganzhou, Jiangxi, China

Acknowledgements We thank Kwaibiah Harriet for her kindly help in revising the
language of this manuscript.

Contributors QZ: research concept and design and critical revision for intellectual
content of the manuscript. YW and TC: completed the first draft of the manuscript,
submitted the manuscript for publication, and assisted in the development of

the study protocol. JY, WG, LS and HQ assisted with participant enroliment and
consent and developed the data acquisition and statistical analysis plan. All authors
contributed to the design and draft of the manuscript and read and approved the
final manuscript.

Funding This work was supported by (Basic public welfare research project of
Zhejiang Province) grant number (LGF19G030001).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by the
ethics committee of the School of Nursing, College of Medicine, Huzhou University,
20180516-001.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available on reasonable request.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Yujie Wang http://orcid.org/0000-0003-3975-4064
Wei Gan http://orcid.org/0000-0002-8665-4958

REFERENCES
1 Walther D, Curjuric |, Dratva J, et al. High blood pressure: prevalence
and adherence to guidelines in a population-based cohort. Swiss
Med Wkly 2016;146:w14323.
2 SPRINT Research Group, Wright JT, Williamson JD, et al. A
randomized trial of intensive versus standard blood-pressure control.
N Engl J Med 2015;373:2103-16.

Wang Y, et al. BMJ Open 2022;12:¢057495. doi:10.1136/bmjopen-2021-057495

“ybBuAdoo Aq par1oa10id 1sanb Aq 120z ‘€z |11dy uo jwod’fwg uadoluwg//:dny woll papeojumoq "Z2zZ0z aunt / Uo G61/50-T202Z-uadolwag/oeTT 0T Se paysignd isiiy :uado rINg


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3975-4064
http://orcid.org/0000-0002-8665-4958
http://dx.doi.org/10.4414/smw.2016.14323
http://dx.doi.org/10.4414/smw.2016.14323
http://dx.doi.org/10.1056/NEJMoa1511939
http://bmjopen.bmj.com/

3

Wang Z, Chen Z, Zhang L, et al. Status of hypertension in China:
results from the China hypertension survey, 2012-2015. Circulation
2018;137:2344-2356.

Khayyat SM, Mohamed MMA, Khayyat SMS, et al. Association

24

Writing Group of 2018 Chinese Guidelines for the Management

of Hypertension, Chinese Hypertension League. 2018 Chinese
guidelines for the management of hypertension. Chin J Cardiovasc
Med 2019;24:24-56.

between medication adherence and quality of life of patients with 25 Zhang J, QF H, Wang LX. Prevalence of hypertension with diabetes
diabetes and hypertension attending primary care clinics: a cross- and the cardiovascular disease risk among adults in Zhejiang
sectional survey. Qual Life Res 2019;28:1053-1061. Province. Prev Med 2018;30:109-12.

5 Xiao M, Zhang F, Xiao N, et al. Health-Related quality of life of 26 Kim MT, Song H-J, Han H-R, et al. Development and validation of
hypertension patients: a population-based cross-sectional study in the high blood pressure-focused health literacy scale. Patient Educ
Chonggqing, China. Int J Environ Res Public Health 2019;16:2348-50. Couns 2012;87:165-70.

6 LiY, Yang L, Wang L, et al. Burden of hypertension in China: a 27 Zhang Q, Huang F, Liu Z, et al. Cross-Cultural validation of the high
nationally representative survey of 174,621 adults. Int J Cardiol blood pressure health literacy scale in a Chinese community. PLoS
2017;227:516-23. One 2016;11:e0152182

7 Group TW. The development of the world Health organization quality 28 Parker RM, Baker DW, Williams MV, et al. The test of functional
of life assessment instrument (the WHOQOL). Geneva: World Health health literacy in adults: a new instrument for measuring patients'
Organization, 1994. literacy skills. J Gen Intern Med 1995;10:537-41.

8 Wan D. Development and preliminary clinical application of QLICD- 29 Xiao S. Theoretical basis and research application of social support
HY(V2.0) scale for quality of life in patients with hypertension. rating scale. J Clinl Psych 1994:98-100.

Guangdong: Guangdong Medical College, 2014. 30 The Joint Task Force for Guideline on the Assessment. Guideline on

9 Wang Z, Chen Z, Zhang L, et al. Status of hypertension in China: the assessment and management of cardiovascular risk in China.
results from the China hypertension survey, 2012-2015. Circulation Chin J Prev Med 2019;53:13-35.
2018;137:2344-56. 31 WHO Expert Consultation. Appropriate body-mass index for Asian

10 Jayasinghe UW, Harris MF, Parker SM, et al. The impact of health populations and its implications for policy and intervention strategies.
literacy and life style risk factors on health-related quality of life of Lancet 2004;363:157-63.

Australian patients. Health Qual Life Outcomes 2016;14:68. 32 Wan Q, Li C, Guo H. Correlation analysis between health literacy and

11 Cuevas AG, Williams DR, Albert MA. Psychosocial factors and medication compliance in elderly patients with hypertension. J Nurs
hypertension: a review of the literature. Cardiol Clin 2017;35:223-30. Educ Pract 2016;31:5.

12 Norbeck JS, DeJoseph JF, Smith RT. A randomized trial of an 33 LiuH, Xu S, Wang L. Health literacy and its influencing factors in
empirically-derived social support intervention to prevent low hypertension patients aged 15-69 years in Zhejiang Province. Chin J
birthweight among African American women. Soc Sci Med Chronic Dis Prev Con 2016;24:343-7.
1996;43:947-54. 34 Lin S-C, Chen I-J, Yu W-R, et al. Effect of a community-based

13 Liu YY, YH L, Li L. Study on chronic diseases literacy and its participatory health literacy program on health behaviors and health
influenceing factors in China from 2012 to 2017. Chin J of Health empowerment among community-dwelling older adults: a quasi-
Educ 2019;35:967-72. experimental study. Geriatr Nurs 2019;40:494-501.

14 Liu H, SY X, Wang L. The health literacy and influencing factor of 35 Zhao J, Lin J, Lu Y. Influence of community comprehensive
hypertension patients(15-69years old ) in Zhejiang province. Chin J intervention on social support of patients with hypertension. Health
Prev Cont Chronic Dis 2016;24:343-7. Education and Health Promotion 2018;13:34-7.

15 Wang C, Lang J, Xuan L, et al. The effect of health literacy and 36 Zhou L, Li C, Jin J. Research on the relationship between health
self-management efficacy on the health-related quality of life of literacy, social support and successful aging in elderly patients with
hypertensive patients in a Western rural area of China: a cross- chronic diseases based on selection, optimization and compensation
sectional study. Int J Equity Health 2017;16:58. model. Chinese J Nurs 2020;37:40-4.

16 Zhang Q, Jia W, Zhang J. Effects of health literacy and behavioral 37 Xu X, RaoY, Shi Z. Hypertension impact on health-related quality
change on hypertension among Kazakhs in pastoral areas. Chin J of life: a cross-sectional survey among middle-aged adults in
Behav Med Brain Sci 2019;3:259-64. Chongging, China. Int J Hypertens 2016;740:1-7.

17 Matsuoka S, Kato N, Kayane T, et al. Development and validation 38 Qiu C, Shao D, Yao Y, et al. Self-Management and psychological
of a heart Failure-Specific health literacy scale. J Cardiovasc Nurs resilience moderate the relationships between symptoms and health-
2016;31:131-9. related quality of life among patients with hypertension in China. Qual

18 Parker R, Ratzan SC. Health literacy: a second decade of distinction Life Res 2019;28:2585-95.
for Americans. J Health Commun 2010;15 Suppl 2:20-33. 39 Xu WH, Rothman RL, Li R, et al. Improved self-management skills in

19 Adisa R, Olajide OO, Fakeye TO. Social support, treatment Chinese diabetes patients through a comprehensive health literacy
adherence and outcome among hypertensive and type 2 diabetes strategy: study protocol of a cluster randomized controlled trial. Trials
patients in ambulatory care settings in southwestern Nigeria. Ghana 2014;15:498.

Med J 2017;51:64-77. 40 Xie K, Wang Y, Zang X. The effect of health literacy on self-

20 DingY, Xiao L, Guo W. The role of social support in the relationship management behavior of hypertension patients. Chinese Gen Pract
between life events and mental health. J Health Psychol 2020;28:327-32.
2005;13:161-4. 41 Omachi TA, Sarkar U, Yelin EH, et al. Lower health literacy is

21 Lee J-E, Kim MT, Han H-R. Correlates of health-related quality of life associated with poorer health status and outcomes in chronic
among Korean immigrant elders. J Appl Gerontol 2015;34:844-57. obstructive pulmonary disease. J Gen Intern Med 2013;28:74-81.

22 Gabriel AC, Bell CN, Bowie JV, et al. The role of social support in 42 Sperber NR, Bosworth HB, Coffman CJ, et al. Differences in
Moderating the relationship between race and hypertension in a osteoarthritis self-management support intervention outcomes
low-income, urban, racially integrated community. J Urban Health according to race and health literacy. Health Educ Res
2020;97:250-9. 2013;28:502-11.

23 Wang Z, Chen Z, Wang X, et al. Cost-Effectiveness of nitrendipine 43 Li k. Study on the influence of health literacy education on quality
plus hydrochlorothiazide or metoprolol to treat hypertension in rural of life of patients with chronic diseases. Contemporary Med
community health centers in China. Circulation 2016;31. 2014;20:160-2.

8 Wang Y, et al. BMJ Open 2022;12:057495. doi:10.1136/bmjopen-2021-057495

“ybBuAdoo Aq par1oa10id 1sanb Aq 120z ‘€z |11dy uo jwod’fwg uadoluwg//:dny woll papeojumoq "Z2zZ0z aunt / Uo G61/50-T202Z-uadolwag/oeTT 0T Se paysignd isiiy :uado rINg


http://dx.doi.org/10.1161/CIRCULATIONAHA.117.032380
http://dx.doi.org/10.1007/s11136-018-2060-8
http://dx.doi.org/10.3390/ijerph16132348
http://dx.doi.org/10.1016/j.ijcard.2016.10.110
http://dx.doi.org/10.1161/CIRCULATIONAHA.117.032380
http://dx.doi.org/10.1186/s12955-016-0471-1
http://dx.doi.org/10.1016/j.ccl.2016.12.004
http://dx.doi.org/10.1016/0277-9536(96)00003-2
http://dx.doi.org/10.1186/s12939-017-0551-9
http://dx.doi.org/10.1097/JCN.0000000000000226
http://dx.doi.org/10.1080/10810730.2010.501094
http://www.ncbi.nlm.nih.gov/pubmed/28955102
http://www.ncbi.nlm.nih.gov/pubmed/28955102
http://dx.doi.org/10.1177/0733464813490247
http://dx.doi.org/10.1007/s11524-020-00421-1
http://dx.doi.org/10.1016/j.pec.2011.09.005
http://dx.doi.org/10.1016/j.pec.2011.09.005
http://dx.doi.org/10.1371/journal.pone.0152182
http://dx.doi.org/10.1371/journal.pone.0152182
http://dx.doi.org/10.1007/BF02640361
http://dx.doi.org/10.1016/S0140-6736(03)15268-3
http://dx.doi.org/10.1016/j.gerinurse.2019.03.013
http://dx.doi.org/10.16117/j.cnki.31-1974/r.201801010
http://dx.doi.org/10.16117/j.cnki.31-1974/r.201801010
http://dx.doi.org/10.1155/2016/7404957
http://dx.doi.org/10.1007/s11136-019-02191-z
http://dx.doi.org/10.1007/s11136-019-02191-z
http://dx.doi.org/10.1186/1745-6215-15-498
http://dx.doi.org/10.1007/s11606-012-2177-3
http://dx.doi.org/10.1093/her/cyt043
http://bmjopen.bmj.com/

	Association among high blood pressure health literacy, social support and health-­related quality of life among a community population with hypertension: a community-­based cross-­sectional study in China
	Abstract
	Introduction﻿﻿
	Methods
	Study population
	Data collection
	Instruments
	Sociodemographic questionnaire

	Quality of Life Instruments for Chronic Diseases-Hypertension V2.0
	HBP-Health Literacy Scale into Chinese
	Social Support Rating Scale
	Clinical measurements

	Patient and public involvement
	Statistical analysis

	Results
	Demographic characteristics and health status of the participants
	HRQoL, HBP-HL and SS of participants
	The association among SS, HBP-HL and HRQoL

	Discussion
	Limitations
	Conclusion
	References


