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Objective: Treatment nonadherence is a major problem in the management of hypertension.
There are many factors influencing the treatment adherence of hypertensive patients. The aim
of this study was to examine the effect of social support on the treatment adherence in
hypertension in China.

Patients and Methods: A total of 453 patients with hypertension hospitalized in a tertiary
hospital in Xi’an, China were invited to participate in this cross-sectional study. Data were
collected by “modified Chinese Hill-Bone compliance to high blood pressure therapy scale”
and “Chinese Family Support Scale”.

Results: It was found that 31.1% of patients were adherent with their antihypertensive
treatments. Gender, duration of antihypertensive drug used, number of antihypertensive
drugs used and social support were independently associated with hypertensive treatment
adherence. Social support was strongly and positively associated with the hypertensive
treatment adherence (P<0.001, OR = 0.752, 95% CI: 0.678—0.833). Family social support
was provided to hypertensive patients mainly through their nuclear family, that is spouses,
partner or children. Treatment adherence of hypertensive patients was positively correlated to
the three subgroups of social support. It was found that social support provided to patients
from social resource (r=0.568) had greater impact on treatment adherence than that from
kinship (r=0.364) and nuclear family (r=0.262).

Conclusion: Treatment adherence of patients with hypertension was found to increase
positively as their social support increased. In addition to the support given to patients
from nuclear family members, other social support especially professional agencies and
community organizations should also be promoted and strengthened.
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Introduction

Hypertension (HTN) is considered one of the most significant public health chal-
lenges worldwide and leads to risk of cardiovascular disease,' stroke” and kidney
failure.® In 2019, the leading risk factor globally for attributable deaths was high
systolic blood pressure, which accounted for 10.8 million.* Hypertension is esti-
mated to affect one-third of the world’s population by 2025.° The pooled preva-
lence of hypertension among Chinese adults was 24.3%, the annual increase of
prevalence was about 0.29% nonlinearly before 2004 and approximately 2.45%
per year between 2004 and 2010.° Although the prevalence of hypertension is high
and increasing, the treatment and control of hypertension are unacceptably low.
A study showed that 23.2% of the Chinese adults in this research (451,755
participants) had HTN, and only 15.3% had controlled HTN.”
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Adherence is considered as one of the most important
reasons in controlling blood pressure (BP).* The World
Health Organization (WHO) has defined adherence as

The extent to which a person’s behavior-taking medica-
tion, following a diet, and/or executing lifestyle changes-
corresponds with agreed recommendations from a health

care provider.’

Optimal hypertension treatment adherence has signifi-
cantly positive association with blood pressure control.'”
Suboptimal adherence is a well-recognized factor contri-
buting to the poor control of blood pressure.''

Factors influencing adherence behaviors with hyper-
tension include patient-related factors, social/economic-
related factors, condition-related factors, and healthcare
team-related factors.'*'* A study showed that adherence
to hypertension treatment was strongly associated with
social support provided to patients with hypertension.'
The American Psychological Association defines social
support as “the provision of assistance or comfort to
others, typically to help them cope with biological,
psychological, and social stressors. Support may arise
from any interpersonal relationship in an individual’s
social network, involving family members, friends,
neighbors, religious institutions, colleagues, caregivers
or support groups.” Adequate and available social sup-
port positively affected treatment and adherence of the
patients with hypertension and enabled them to cope
with the disease effectively.'”'® On the other hand,
other investigations indicated social support was not
associated with treatment adherence.'”'® Inappropriate
advice from friends and family members may have
unintentional negative influences on adherence and self-
management behaviors.' Evidence remains inconsistent
for relationships between social support and treatment
adherence.

There are several studies investigating the relationship
between adherence and social support in China; however,
most of them have been conducted with other diseases,
like diabetes, depression, cancer, and HIV.?* 2 Few stu-
dies on the relationship between adherence and social
support involve hypertension. In the present study, we
proceeded to further explore the relationship between
social support and treatment adherence among Chinese
people with hypertension and to provide new research
directions for future investigations of treatment adherence.

Methods

Participants

This study was a hospital-based, cross-sectional survey car-
ried out in Xi’an People’s Hospital (Xi’an Fourth Hospital) in
Xi’an, China between January and May 2021. Patients were
included if they met the following criteria: (1) >18 years-old,
(2) diagnosis of primary hypertension, and (3) undergoing
antihypertensive drug therapy. Exclusion criteria for all
patients included: (1) severe complications of hypertension
(eg, severe heart failure and stroke), (2) could not commu-
nicate due to physical or mental problems, and (3) pregnant
women. The study was approved by the ethics committee of
Xi’an People’s Hospital (Xi’an Fourth Hospital) (number:
2,021,256). We had obtained written informed consent from
all participants. All procedures were performed in accor-
dance with the Declaration of Helsinki and relevant policies
in China. Investigators explained the goal of this study and
gave the standardized instructions before they distributed
questionnaires to patients. The patients were asked to com-
plete the questionnaires independently. For relatively illiter-
ate patients, the questions were read by investigators to
facilitate questionnaire complication. The minimum sample
size was calculated using the formula: s=z°[p(1-p)]/d>.**
where s is the minimum sample size, z is the standard normal
variate, p is an estimate of treatment adherence of the patients
and d is the sample error to be tolerated. The confidence
interval is 5%; therefore, d is 0.05, z is 1.96, and p was
35.23% from previous study.'®> Then, s=1.962[35.23% (1—
35.23%)]/0.052=350.64. As a result, the minimum sample
size required was 351. Considering the possibility of loss to
follow-up, 10% more samples were added. Thus, the mini-
mum sample size was 387. Finally, 453 patients were
recruited in the study as shown in Figure 1.

Measurements
Demographic Information and Clinical

Characteristics
Patients’ data referring to sociodemographic factors
including gender, age, education level, marital status,
occupational status, health insurance and part of clinical
data including duration of HTN and BP categories were
collected by reviewing the electronic medical records. The
other sociodemographic factors including living condi-
tions, the number of children and some clinical data
including duration of antihypertensive drugs used and

medication therapy that could not be obtained from the
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Hospitalized patients
between January and
May 2021

Inclusion criteria

1. >18 years-old
2.diagnosis of primary
hypertension

<
<«

y

487 hypertensive
patients were randomly
selected

3.undergoing
antihypertensive drug
therapy

11 patients can’t be
contacted

A

453 hypertensive
patients were recruited

Figure | Flowchart of inclusion of hypertensive patients.

23 patients didn’t
want to participant

Notes: The patients hospitalized in Xi'an People’s Hospital (Xi’an Fourth Hospital) between January and May 2021 were selected according to the inclusion criteria. Four
hundred and eighty-seven hypertensive patients were randomly selected, of which || patients cannot be contacted and 23 patients did not want to participate. Finally, 453

hypertensive patients were recruited.

electronic medical records were collected by the investi-
gators through interview.

Controlled hypertension was defined as systolic blood
pressure (SBP) <140 mmHg and/or diastolic blood pressure
(DBP) <90mmHg; Grade I Hypertension was defined as
SBP 140-159mmHg and/or DBP 90-99mmHg; Grade II
hypertension was defined as SBP 160-179 mmHg and/or
DBP 100-109mmHg; Grade III hypertension was defined
as SBP >180mmHg and/or DBP >110mmHg.> Blood pres-
sure measurement was performed three times by profes-
sional doctors using mercury sphygmomanometers. BP
was measured in all participants after they were checked
to be in the resting state for 10 minutes. The average of
three blood pressure values was used in the study.

Treatment Adherence

The treatment adherence of hypertensive patients was assessed
with the Chinese version of the Hill-Bone compliance to high
blood pressure therapy scale (HBTS). The 14-items scale was
developed by Kim et al in 2000.%° It comprises three subscales:
medication taking, appointment keeping and reduced sodium
intake. Each response ranges from 1 to 4 on Likert scale: none
of the times-4 points, sometimes-3 points, most of time-2
points, all the time-1 point. Item scores are summed to produce

an overall adherence score of 14 to 56, with higher scores
indicating better adherence. A total score of >80% was con-
sidered as adherence and <80% was considered as non-
adherence.”’ *° Percent adherence was calculated using the
formula %adherence = (Hill-bone score-14) x100/42.%°
Fourteen is the minimum score, and 42 is the range of scores
(56-14). A score >48 is considered as adherence and a score
<48 is considered as non-adherence.

Cronbach’s alpha coefficient of HBTS was found to be
between 0.74 and 0.84. Chinese validity and reliability of
the scale were analyzed by our team. The Cronbach’s
alpha score for the entire questionnaire was 0.857. The
modified Chinese Hill-Bone scale had been proved to be
a valid and reliable instrument for measuring adherence

among Chinese with hypertension.*’

Social Support

The Chinese Family Support Scale (CFSS) was used in the
present study. The CFSS is a 12-item self-reported instru-
ment with a five-point scale that measures perceptions of
family social support from nuclear family, kinship, and
social resources. Parents and relatives loaded together on
kinship support, spouse or partner and children also
loaded together on nuclear and

family support,
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professional agencies, community organizations, friends
and co-workers together loaded on social resources.
Each response ranges from 1 to 5 on Likert scale: not
available-1 point, not at all helpful-2 points, sometimes
helpful-3 points, generally helpful-4 points, extremely
helpful-5 points. Item scores are summed to produce an
overall score of 12 to 60, with higher scores indicating to
obtain more social support. This scale had an acceptable
internal consistency (Cronbach’s alpha = 0.84) and test—
retest reliability (intraclass correlation coefficient =
0.82).%

Statistical Analysis

Socio-demographic data and clinical characteristics of
HTN among the participants were analyzed using descrip-
tive statistics. The univariate analysis of factors for treat-
ment adherence was conducted by using Chi-square test.
Binary logistic regression analysis was used to analyze
independent risk factor for participants’ treatment adher-
ence. Spearman correlation was used to analyze the rela-
tionship between HBTS and CFSS and their three
dimensions. P<0.05 was considered to be statistically sig-
nificant. All statistical analyses were performed using
SPSS version 19 (IBM Corp., Armonk, NY, USA).

Results

Of the 453 participants, 232 (51.21%) were female, and 159
(35.10%) patients were from rural areas (Table 1). Most
participants (89.40%) were more than 50 years old. Most
of the participants (91.17%) lived with family, and 179
participants (39.51%) had no or only one child. Almost
half of the patients (49.45%) were diagnosed with HTN in
the last 10 years. A total of 294 patients (64.90%) had been
prescribed 1 anti-HTN medication every day. About 37.09%
of the participants had been prescribed antihypertensive
drugs for less than 5 years and 40.84% of them had been
prescribed antihypertensive drugs more than 10 years.

Among the 453 participants, 31.1%had optimal adher-
ence behaviors. The univariate analysis of factors for treat-
ment adherence is provided in Table 2. A total of ten
factors including social support (P<0.001) were signifi-
cantly associated with adherence.

Table 3 summarizes the result of binary logistic regression
analysis. Four factors were identified to be independently
associated with antihypertensive treatment adherence; gender
(P=0.008), duration of antihypertensive drug used (P=0.021),
number of antihypertensive drugs used (P=0.008) and social

Table |

Hypertension Patients (n=453)

Sociodemographic and Clinical Characteristics of

Characteristics Frequency Percentage
(n) (%)
Age(years) <50 48 10.60
50-69 24| 53.20
270 164 36.20
Gender Female 232 51.21
Male 221 48.79
Residence Rural 159 35.10
Urban 294 64.90
Education level Illiterate 17 3.75
Primary 80 17.66
High school 252 55.63
College/University 104 22.96
Living condition Live alone 40 8.83
Living with family 413 91.17
Number of <l 179 39.51
children 2o0r3 218 48.12
24 56 12.36
Occupation Unemployed 138 30.46
status Employed 68 15.01
Retired 247 54.53
Health insurance | Urban medical insurance | 240 52.98
Rural medical insurance 95 20.97
No medical insurance 118 26.05
BP categories Grade | Hypertension 29 6.40
Grade Il Hypertension 189 41.72
Grade Ill Hypertension 235 51.88
Duration of <5 141 31.13
HTN (years) 5-9 83 18.32
10-19 132 29.14
220 97 21.41
Duration of <5 168 37.09
antihypertensive | 5-9 100 22.08
drugs used 10-19 127 28.04
(years) 220 58 12.80
Number of | 294 64.90
antihypertensive 2 153 33.77
drugs used 23 6 1.32

Abbreviations: BP, blood pressure; HTN, hypertension.

support (P<0.001). Males (P=0.008, odds ratio [OR] =2.041,
95% confidence interval [CI]: 1.210-3.443) were less adherent
to their treatment than females. Compared with the time used
antihypertensive drugs, the longer time resulted in greater
adherence for the HTN patients (P=0.021, OR = 0.917, 95%
CI: 0.851-0.987). The same positive result was also shown in
the number of antihypertensive drugs. The more number of
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Table 2 Factors Associated with Optimal Adherence (n=453) Table 2 (Continued).
Variables Adherence Non P-value K
n(%) Adherence Variables Adoherence Non P-value
n(%) n(%) Adherence
n(%)

Age(years) <0.001 ] ]
<50 2 (4.17) 46 (95.83) Number of antihypertensive <0.001
50-69 56 (23.24) 185 (76.76) drugs used
270 83 (50.61) 8l (49.39) ! 6221.09 232 (7831)

2 75 (49.02) 78 (50.98)
Gender 0.001 23 4(66.67) 2 (33.33)
Female 88 (37.93) 144 (62.07) ‘
Male 53 (23.98) 168 (76.02) Social support total score 37.26 + 2.39 33.64+ 3.78 <0.001
(mean, SD)

Residence <0.001 Abbreviations: BP, blood pressure; HTN, hypertension; SD, standard deviation; P,
Rural 33 (20.75) 126 (79.25) probability.

Urban 108 (36.73) | 186 (63.27)

Education level 0.175 . . . .
llicerase 9 (52.94) 8 (47.06) antihypertensive drugs participants took resulted in better
Primary 28 (35.00) 52 (65.00) adherence (P=0.008, OR = 0.509, 95% CIL: 0.310-0.836).
High school 74 (2937) 178 (70.63) The more social support the hypertensive patients obtained,
College/Universi 30 (28.85 74 (71.15 . .

oTeseniversty (2885) 7 the higher their adherence was (P<0.001, OR = 0.752, 95%

Living condition 0.104 CIL: 0.678—0.833).

Live al 17 (42.50 23 (57.50 . .
veaone 4230 6750 Scale average scores of participants in the study are
Living with family 124 (30.02) 289 (69.98) .

shown in Table 4. HBTS average score was 44.25 + 5.38,

Number of children <0001 CFSS total average score was 34.77 + 3.79. Average score
<1 41 (2291) 138 (77.09) ] T
20r3 71 (3257) 147 (67.43) of social support from kinship was 9.39 + 1.68, from
>4 29 (51.79) 27 (48.21) nuclear family was 8.54 £ 1.85, and from social resources

Occupation status <0.00] was 16.83 £ 2.60. In the average score of each item (up to
Unemployed 29 (21.01) 109 (78.99) 5 points) of CFSS, the average scores of the support from
Employed 9 (13.24) 59 (86.76) spouse or partner and children were relatively higher; 4.12
Retired 103 (4170) | 144 6839) +1.45 and 4.38+0.89, respectively.

Health insurance 0.014 Furthermore, Spearman correlation analysis showed
Urban medical insurance 89 (37.08) 151 (62.92) that there was a statistically significant positive correlation
Rural medical insurance 24 (25.26) 71 (74.74) _

No medical insurance 28 (23.73) %0 (7627) between HBTS total score and CFSS total score (r=0.627,
P<0.001). It was showed HBTS total score was positively

BP categories 0.064 lated to the th b £ ial it tel
Grade | Hypertension 5 (1724) 24 @276) related to the three subgroups of social support, separately.
Grade Il Hypertension 53 (28.04) 136 (71.96) AIIIOIlg them, it was found that social suppor‘c prOVided to
Grade Ill Hypertension 83 (35.32) 152 (64.68) patients from social resource (r=0.568) had greater impact

Duration of HTN (years) <0.001 on treatment adherence than that from kinship (r=0.364)
<5 26 (18.44) 115 (81.56) and nuclear family (r=0.262). It was also demonstrated
59 18.(2169) | 65(7831) that CFSS total score was positively related with the
10-19 50 (37.88) 82 (62.12) .

520 47 48.45) 50 (51.55) three subgroups of adherence separately, that is reduced
sodium intake (r=0.472), appointment keeping (r=0.367)

Duration of antihypertensive <0001 and medication taking (r=0.603). In the relationships

drugs used (years)
<5 31 (18.45) 137 (81.55) between different types of social support and each of the
5-9 27 (27.00) 73 (73.00) adherence subscales, social support from nuclear family
10-19 493838 | 78(6142) was not related with appointment keeping, and social sup-
220 34 (58.62) 24 (41.38) . . .

port from social resources was significantly positive cor-
(Continued)  relation with the three subgroups of adherence (Table 5).
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Table 3 Binary Logistic Regression Analysis of Factors Associated with Adherence in Hypertensive Patients

Variables OR (95% CI) P-value
Gender
Female 1.000 -
Male 2.041(1.210-3.443) 0.008
Duration of antihypertensive drug used (years) 0.917(0.851-0.987) 0.021
Number of antihypertensive drugs used 0.509(0.310-0.836) 0.008
Social support 0.752(0.678-0.833) <0.001

Abbreviations: OR, odds ratio; Cl, confidence interval; P, probability.

Table 4 Scale Average Scores of Participants

Scales and Subgroups Obtained Average Score (Mean t SD) Obtained Minimum and Maximum Values
HBTS 44.25 + 5.38 14-56
CFSS 3477 £ 3.79 12-60
Kinship 9.39 £ 1.68 4-20
|.Your parents 1.38+0.72 1-5
2.Your spouse or partner’s parents 1.35+0.66 1-5
3.Your relatives 3.40+0.93 1-5
4.Your spouse or partner’s relatives 3.30+0.94 1-5
Nuclear family 8.54 + 1.85 2-10
5.Spouse or partner 4.12%1.45 1-5
8.Your children 4.38+0.89 1-5
Social resources 16.83 + 2.60 6-30
6.Your friends 2.88+0.60 1-5
7.Your spouse or partner’s friends 2.72+0.58 1-5
9. Co workers 2.49+0.62 1-5
10.Community organizations 2.78+0.72 1-5
| 1.Professional agencies 3.84+0.94 1-5
12.0ther social organizations 2.13+0.39 1-5

Abbreviations: HBTS, hill-bone compliance to high blood pressure therapy scale; CFSS, The Chinese Family Support Scale; SD, standard deviation.

Table 5 Spearman Correlation Analysis Among the HBTS and CFSS and Their Subgroups

Scales HBTS (Total Score) | Reduced Sodium Intake | Appointment Keeping | Medication Taking
r P r P r P r P
CFSS (total score) 0.638 <0.001 0.472 <0.001 0.367 <0.001 0.603 <0.001
Social support from kinship 0.364 <0.001 0.239 <0.001 0.184 <0.001 0.354 <0.001
Social support from nuclear family 0.262 <0.001 0.237 <0.001 0.021 >0.05 0.249 <0.001
Social support from social resources 0.568 <0.001 0.369 <0.001 0.411 <0.001 0.529 <0.001

Abbreviations: HBTS, hill-bone compliance to high blood pressure therapy scale; CFSS, The Chinese Family Support Scale; P, probability.

Discussion

The study focused on the influence of social support on the
treatment adherence in patients with hypertension. It was
revealed that only 141 patients (31.1%) adhered to their
antihypertensive treatment. It was determined that the
treatment adherence with hypertensive patients in China

was unsatisfactory. There are other studies with similar
findings to our investigation.'** In the study, there were
4 independent risk factors related to treatment adherence
in hypertensive patients: gender, duration of antihyperten-
sive drug used, number of antihypertensive drugs used and

social support.
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It was reported that the treatment adherence of females
was higher than that of males. This finding was consistent
with some previous studies.>* This may be due to the fact
that males were generally less adherent to lifestyle mod-
ification recommendations than females.>® The study also
found that the longer patients used antihypertensive drugs
and the more the number of antihypertensive drugs
patients used, the better their treatment adherence was.
A study came to the same conclusion.*® A possible reason
for this is that with the extension of treatment time,
patients gradually accept the fact that they are supposed
to take their medication every day and habitually accept
that this maintains physical functioning.®’ Another study
showed a different conclusion. It was showed that every
increase in the number of prescribed antihypertensive
drugs was associated with 85% and 77% increase in the
odds of the nonadherence in the UK and Czech popula-
tions, respectively.’®

Our study focused on the impact of social support on
hypertensive treatment adherence. It was showed that
treatment adherence of hypertensive patients was found
to have strong and positive correlation with their obtained
social support in our investigation. The result was consis-
tent with some previous literatures. Turan from Turkey
showed that treatment adherence was found to increase
positively as the social support of patients with hyperten-
sion increased.’® Another study showed that perceived
emotional support was associated with optimal medication
adherence.”’ While there are also studies showed that
social support was not associated with treatment
adherence,”® our finding showed that as social support
increased, treatment adherence also increased in patient
with hypertension.

When the three subgroups of the social support scale
were evaluated, it was determined that treatment adher-
ence of hypertensive patients had positive correlation with
the social support from kinship, nuclear family and social
resources, respectively. The support level perceived from
spouse or partner (4.12+1.45) and children (4.38+0.89)
was higher than the support level from other resources,
which demonstrated that the participants received social
support mainly through their nuclear family, like spouses
or partner and children. Although social support provided
from nuclear family members played an important role in
improving the treatment adherence of patients in some

previous studies,?'*!

it was found in our study that it
had weak relationship (r=0.262) between treatment adher-

ence and social support from nuclear family.

In our study, we found that availability of support from
social resources was strongly associated (r=0.568) with
treatment adherence among the hypertensive patients.
Furthermore, social support provided from social
resources was positively correlated with reduced sodium
intake(r=0.369), appointment keeping (r=0.411) and med-
ication taking (r=0.529). The support provided from social
resources like professional agencies or community organi-
zations can help the patients gain professional information
and improve adherence. However, it was showed in the
study support level perceived from professional agencies
(3.84+0.94) and community organizations (2.78+0.72) was
lower than support from nuclear family members, which
indicated that Chinese hypertensive patients were less
likely to gain support or to seek help from a social orga-
nization. In addition, the social support provided by social
organizations like professional agencies, community orga-
nizations or some other social organizations was insuffi-
cient. The results of the study served to alert social
organizations to provide more social support to these
hypertensive patients to improve their treatment
adherence.

The limitations of this study were that the measurement
of treatment adherence and social support were all based
on self-reported questionnaires, which may introduce
recall bias. The use of chemical adherence testing is pre-
ferred method.*** Moreover, the study results came from
Chinese society with strong focus on family; however, the
same results may not be found in other societies with less
focus on family. In addition, the study did not cover the
impacts of different types of supportive behaviors such as
the emotional support and material support on the treat-
ment adherence of hypertensive patients. More and deeper
studies focus on specific supportive behaviors should be

carried out in future studies.

Conclusions

In our study, almost two-thirds of the hypertensive parti-
cipants were nonadherent to treatment adherence. Gender,
duration of antihypertensive drug used, number of antihy-
pertensive drugs used and social support were found to be
the main factors affecting treatment adherence. Treatment
adherence of hypertensive patients was found to have
strong and positive correlation with their obtained social
support. Furthermore, the treatment adherence also had
positive correlation with the three categories of social
support. It was found that social support provided to
patients from social resource had greater impact on
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treatment adherence than that from kinship and nuclear
family. Nuclear family members like spouse or partner and
children were the main source of the hypertensive patients
gaining social support. Other sources to provide social
support especially professional agencies and community
organizations should also be paid attention and strength-
ened. Thus, multidimensional social support from family,
friends, kinship, communities and medical staff should be
provided for Chinese patients with hypertension in order to
improve their treatment adherence. These findings propose
the necessity for exploring the promotion of social support
as a useful instrument in improving the treatment adher-
ence of hypertension patients.

Disclosure
The authors report no conflicts of interest in this work.
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