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Purpose: Hypertension is considered a major public health issue worldwide because of its high 

frequency and concomitant risk of cardiovascular disease (CVD). Chronic-disease self-manage-

ment has been proven to be cost-effective, but influencing factors and pathways remain complex 

and unclear. The purpose of this study was to integrate factors associated with hypertension 

self-management to provide a theoretical reference for community hypertension management.

Methods: A total of 268 community-dwelling hypertensive patients were enrolled in a cross-

sectional study conducted from July to September in 2017. A questionnaire on demographic–

disease characteristics, disease knowledge, social support, self-efficacy, and self-management 

was completed by patients. Structural equation modeling was performed to verify multiple 

factors in self-management based on the self-efficacy theory.

Results: The final model showed a good fit to sample data, ie, younger patients with lower 

CVD risk, shorter disease course, and less disease knowledge and social support predicted less 

self-efficacy, less hypertension self-management, and less controlled hypertension. Furthermore, 

social support was negatively correlated with age, CVD risk, and disease course and positively 

with disease knowledge.

Conclusion: Medication adherence is the lowest dimension in self-management, and 

self-efficacy is vital to consider in the development of self-management interventions. Self-

management education and mutual-help groups may be potential solutions with the power of 

technology. Younger patients with lower CVD risk and shorter disease course are vulnerable 

and need more attention.

Keywords: hypertension, self-management, associated factors, structural equation model, China, 

disease knowledge, social support, self-efficacy

Introduction
Hypertension is considered a major public health issue worldwide because it is highly 

prevalent and associated with concomitant risks of cardiovascular disease (CVD). 

In 2014, hypertension prevalence was 22% globally, resulting in 9.4 million deaths1 

and 211.8 million lost disability-adjusted life-years (DALYs).2 Seven nationwide 

sampling surveys conducted in China showed an enormous increase in the preva-

lence of hypertension – from 5.1% in 1958 to 23.2% in 20123 – and the country has 

the most DALYs (45.1 million) of any nation.4 However, awareness, treatment, and 

control rates of hypertension in China (46.9%, 40.7%, and 15.3%, respectively)3 are 

still much lower than developed countries (67.0%, 55.6%, and 28.4%, respectively).5 
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Fortunately, hypertension is preventable, with a 10 mmHg 

reduction in systolic blood pressure (BP) resulting in a 32% 

reduction in stroke risk and 14% relative reduction in isch-

emic heart-disease risk.6 As such, to better control hyperten-

sion and prevent CVD, experts have implemented a number 

of measures, among which chronic-disease self-management 

is considered cost-effective.

Chronic-disease self-management refers to a chronic 

disease patient’s “ability to manage symptoms, treatment, 

physical and psychosocial consequences, and lifestyle 

changes”.7 Patients with chronic disease are their own 

principal caregivers. Self-management, with five core 

skills – problem solving, decision making, resource utiliza-

tion, forming a patient–health care provider partnership, and 

taking action – has become the cornerstone of hypertension 

care and proved significantly to improve health-related 

behavior and health status and reduce health care utilization.8 

However, factors that affect self-management are complex. 

A comprehensive understanding of multiple factors in self-

management has important implications for the design of 

self-management interventions and the well-being of hyper-

tensive individuals.

Self-efficacy theory, defined as the belief that one 

can succeed in accomplishing a specific task in a specific 

context,9 has been commonly applied in understanding self-

management. Interventions targeting the four ingredients – 

performance accomplishments, vicarious experience, verbal 

persuasion, and physiological states – would enhance self-

efficacy and then improve self-management behaviors. The 

Stanford Chronic Disease Self-Management Program has 

shown better self-management and health status through 

interventions based on self-efficacy theory.10 Cross-sectional 

studies have also confirmed the strong association between 

self-efficacy and adherence to self-care activities.11

Disease knowledge and social support seem to be 

mediators in self-management. Disease knowledge may help 

patients to understand health problems and therapies better, 

which would lead to beneficial changes in health behavior12 

and is essential in grasping self-efficacy skills. Social sup-

port refers to companionship, informational, esteem, and 

instrumental resources provided by a social network consist-

ing of family members and friends.13 Preliminary studies 

showed that social support has the potential to influence 

self-management behavior significantly, either directly or 

indirectly, through self-efficacy.14,15 However, inappropriate 

and well-intentioned advice from friends and family mem-

bers may have unintentional negative influences on self-

management behavior.16 Evidence remains inconsistent for 

relationships among disease knowledge or social support and 

self-management behavior.

Apart from these factors, demographic and disease char-

acteristics also have an influence on self-management. It is 

universally acknowledged that better self-management can 

be found among patients with higher education, higher per-

sonal income, medical insurance, and longer disease course.17 

However, in regard to age, sex, race/ethnicity, marital status, 

employment, and hypertension stage, relationships with self-

management remain heterogeneous.11,18

Guangzhou – the most populous city in southern China – 

has undergone rapid economic growth and massive change 

in lifestyle among its residents, accompanied by an increase 

of hypertension prevalence: from 14.6% in 2004 to 18.8% in 

2013.19 However, there have been few systematic studies in 

Guangzhou, and rates of awareness, treatment, and control 

(31.6%, 28.8%, 12.6%, respectively) are relatively low 

compared with national levels.20 The high prevalence of 

hypertension and limited BP control indicates that current 

interventions are not functioning efficiently. Hidden factors 

have not been discovered, and exact pathways among identi-

fied factors remain unclear.

Consequently, we formulated three hypotheses in the 

present study. First, self-efficacy would be positively related 

to self-management. Second, patients’ disease knowledge 

and social support would be positively related to self-

management through self-efficacy. Third, demographic and 

disease characteristics would be mediators in the relationship 

between self-efficacy and self-management. A structural 

equation model (SEM) considering factor analysis and linear 

regression model simultaneously when examining complex 

associations21 was utilized to explore the hypothesized rela-

tionships among the constructs.

The purpose of the present study was to explore a coherent 

model of self-management among community-dwelling 

hypertensive patients in Guangzhou based on the self-efficacy 

theory using the SEM. The findings of this study could be of 

great help for health care professionals in recognizing strong 

predictors and applying effective strategies in following 

community hypertension management and paying more 

attention to vulnerable patients. Other, older urban areas rela-

tively developed economically can use this as a reference.

Methods
setting and participants
A cross-sectional study was undertaken by exploring baseline 

data from a clustered randomized controlled trial conducted 

in a randomly selected community health care center in 
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Guangzhou, China. The convenient sampling method was 

applied to recruit participants from residents coming to the 

center for clinical visits. Inclusion criteria were individuals 

who had lived in the community for at least 6 months, aged 

45–70 years old, with a definite diagnosis of primary hyper-

tension, and taking or had ever taken antihypertensive drugs. 

Exclusion criteria were individuals with severe cognitive 

or communication disorder, severe clinical complications 

requiring hospitalization, and were participating or had par-

ticipated in other similar programs within the last 6 months. 

The sample size calculated in the clustered randomized 

controlled trial was 232, with 90% power and 30% estimated 

loss rate. The minimum sample size for the SEM should be 

no less than 200.22

The study was conducted in accordance with the 

Declaration of Helsinki, and the protocol was approved by 

the ethics committee of the School of Public Health, Sun Yat-

sen University (2017008). This study was funded by the 

Guangzhou Science and Technology Program key projects 

grant number (201707010077). All subjects gave written 

informed consent for inclusion before they participated.

Measurements
Two data-gathering methods were used: self-completed 

questionnaire and physical measurement. The question-

naire included demographics (sex, age, education, marital 

status, employment, per capita disposable income, and 

medical insurance), disease characteristics (body-mass 

index, disease course, clinical complications, family history, 

hypertension stage, and CVD risk), and patient medication 

adherence, disease knowledge, social support, self-efficacy, 

and self-management. BP was measured on site strictly 

in accordance with the 2010 Chinese guidelines for the 

management of hypertension23 using calibrated electronic 

sphygmomanometry (HEM-8713; Omron Corporation, 

Kyoto, Japan). Participants were first asked to take a 5-minute 

rest and then measured three times with at least 1 minute’s 

rest between every two measurements. Ultimate BP was 

the average of the last two measurements and classified into 

stages 1–3, as shown in Table 1. Controlled hypertension 

was regarded as average BP #140/90 mmHg.

Demographic–disease characteristics
There were three variables included: age, disease course, and 

CVD risk. Age and disease course were continuous variables, 

and CVD risk was an ordinal categorical variable (1=low, 

2=median, and 3=high). The definition of CVD risk was as 

per the 2010 guidelines, as shown in Table 1.

Disease knowledge
A 28-item disease-knowledge questionnaire was designed 

based on the 2010 guidelines and Chinese guidelines for 

patient education on hypertension.24 The questionnaire 

comprised five dimensions: diagnostic criteria (one ques-

tion), risk factors (nine questions), clinical manifestations 

(six questions), adverse outcomes (four questions) and 

self-management strategies (eight questions). Cronbach’s α- 

coefficient was 0.603, indicating the questionnaire was 

acceptable. The summary score of correct items reflected 

the patient’s knowledge of hypertension.

social support
Social support was measured using the Social Support 

Rating Scale. This ten-item scale includes subjective sup-

port (emotional support provided by relatives or friends), 

objective support (connection with others or participation 

in social groups and networks), and use of social support.25 

Scale scores ranged from 12 to 65, with higher scores indi-

cating greater social support. The instrument had internal 

consistency of α=0.89–0.94 and has shown good reliability 

in Chinese populations.

Hypertension self-efficacy
The Hypertension Self-Efficacy Scale was translated from an 

authorized American scale by professionals and developed 

Table 1 Classification of hypertension stage and CVD risk

Blood pressure and  
risk factors

SBP 140–159 and/or  
DBP 90–99

SBP 160–179 and/or  
DBP 100–109

SBP $180 and/or  
DBP $110

hypertension stage stage 1 stage 2 stage 3
no risk factorsa low Moderate high
One to two risk factors Moderate Moderate high
Three or more risk factors  
or clinical complicationsb

high high high

Notes: arisk factors age .55 years for males or .65 years for females, family history of premature CVD, obesity (BMI $28 kg/m2), current or ever-smoking, hyperlipidemia. 
bclinical complications cerebrovascular disease, heart disease, kidney disease, peripheral vascular disease, kidney disease, diabetes mellitus.
Abbreviations: BMI, body-mass index; CVD, cardiovascular disease; DBP, diastolic blood pressure; SBP, systolic blood pressure.
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to be suitable for Chinese.26 This 15-item scale consists of 

four subscales: daily life (four questions), health behavior 

(six questions), medication (three questions), and self- 

management (two questions). For each of the questions, 

patients chose the score that corresponded to their confi-

dence in doing certain activities at the present time. Items 

were scored on a 5-point Likert scale, with higher score 

indicating better self-efficacy for managing hypertension. 

The questionnaire proved to have good construct validity 

(explaining 79.77% of variance), content validity (r=0.916), 

internal consistency (Cronbach’s α=0.852), and test–retest 

reliability (r=0.869), indicating acceptability and feasibility 

in measuring hypertension self-efficacy, especially among 

elderly community-dwelling hypertensive patients in 

Guangzhou.

Medication adherence
Adherence was measured using the four-item self-reported 

Morisky–Green–Levine (MGL) measure,27 which had been 

translated into Chinese and validated with a Cronbach’s 

α-coefficient of 0.749 in a previous study.28 The four items 

on the MGL are: Do you ever forget to take medications?; 

Are you ever careless in taking your medications?; Do you 

ever miss taking your medications when you are feeling 

better?; and Do you ever miss taking any of your medications 

because you are feeling sick? Each item had a yes/no response 

option. One point was assigned to each “no” response, and 

points were summed, with a higher score indicating better 

adherence.

hypertension self-management
The Hypertension Patients Self-Management Behavior 

Rating Scale was applied to measure hypertension self-

management.29 This 33-item scale consists of six parts: 

medication adherence (four questions), condition monitor-

ing (four questions), diet management (ten questions), sport 

management (three questions), work management (five 

questions), and emotion management (seven questions). 

A 5-point Likert scale from “always” to “never” was utilized 

for all items. Responses were combined into summary scores, 

where higher scores indicated better self-management. 

Cronbach’s α-coefficients for subscale and the total scale 

were 0.757–0.911 and 0.914, respectively. This accepted and 

specialized questionnaire has been used widely to evaluate 

hypertensive patients’ self-management.30,31 Because the 

medication-management subscale was not statistically corre-

lated with total self-management in our study, we substituted 

it for the MGL score.

Data collection and management
Data were collected from July to September in 2017. All 

interviewers, examiners, and supervisors were graduate 

students at the School of Public Health of Sun Yat-sen 

University and received professional training. In total, 289 

records were included in the original database. After exclud-

ing duplicated (ten) and missing (eleven) essential records, 

268 individuals remained in the study. The response rate 

was 92.7%. Logical and median imputations were applied 

to replace missing values. The database was established 

using EpiData version 3.1 (EpiData Association, Odense, 

Denmark), and all questionnaires were coded and double 

entered by two independent professional data-entry staff.

statistical analysis
First, descriptive analysis was performed for demographic–

disease and measured variables. We applied skewness and 

kurtosis to evaluate variable normality. For the skewness 

index, absolute values .3 are extreme. For the kurtosis 

index, absolute values .10 suggest a problem and .20 are 

extreme.32 The skewness of the study variables was 0.11–1.68, 

and kurtosis statistics ranged from 0.13 to 4.12 (Table 5). 

Therefore, no preprocessing was needed to improve the 

distributional properties. To facilitate comparison of scores, 

standard scores were calculated as such:

 
Standard score

Actual score

Possible score
100= ×

 
(1)

and divided into low (,60), moderate (60–80), and high 

(.80) levels.29 Secondly, Pearson’s correlation coefficients 

were used to identify relationships among the measured 

variables. The χ2 test was applied to confirm the associa-

tion between level of self-management and hypertension-

control status.

Lastly, the SEM was employed to verify relationships 

between self-management and its influencing factors. A two-

step analytic approach was employed by first estimating 

measurement models using confirmatory factor analysis 

and then testing a structural model. Hu et al found that the 

generalized least squares estimator would be better if the 

sample size were ,500,33 and it has more robust estima-

tion, even when data violated the multivariate normality 

assumption.22 As such, the generalized least squares esti-

mator was chosen to assess the analysis. Three types of 

model-fit indices were used to evaluate whether the data fit 

the theoretical model: 1) absolute fit – χ2 (P.0.05), χ2/df 

(,2), goodness-of-fit index (GFI; .0.90)/adjusted GFI 
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(AGFI; .0.90), and root-mean-square error of approxi-

mation (RMSEA; ,0.05); 2) relative fit – comparative fit 

(CFI; .0.90) and Tucker–Lewis index (TLI .0.90); and 

3) parsimony fit – Akaike information criterion (AIC), 

consistent AIC (CAIC), and parsimony-adjusted normed-

fit index (PNFI; .0.50). Data were analyzed using SPSS 

version 20.0 and Amos version 24.0 software.

Results
Demographic–disease characteristics
The study recruited 268 community-dwelling hypertensive 

patients with a mean age of 61.34±5.97 years and mean dis-

ease course of 9.16±7.89 years. The majority of participants 

were female (66.4%), married/cohabitating (85.4%), retired 

(86.2%), with high school education (73.2%), financially 

secure (44.8%), with urban employed basic medical insur-

ance (81.0%). The majority of participants were at stage 1 

(90.7%) and with high CVD risk (55.2%). Specific demo-

graphic data are presented in Table 2.

Disease knowledge, social support, 
self-efficacy, and self-management
The majority of participants had low hypertension knowledge 

(64.6%), high self-efficacy (80.2%), and low social support 

(57.8%; Table 3).

Table 2 Demographics and disease characteristics of participants 
(n=268)

n %

Sex
Male 90 33.6
Female 178 66.4
Age-group, years
45–49 10 3.7
50–54 30 11.2
55–59 57 21.3
60–54 75 28.0
65–70 96 35.8
Education
Primary school or below 26 9.7
high school 196 73.1
college or above 46 17.2
Marital status
single 4 1.5
Married/cohabitating 229 85.4
Divorced/widowed 35 13.1
Employment
retired 231 86.2
employed 35 13.1
Unemployed 2 0.7
Per capita disposable income, CN¥
#1,200 (very poor) 6 2.2
1,201–2,000 (poor) 21 7.8
2,001–3,000 (average) 80 29.9
3,001–4,500 (good) 120 44.8
.4,500 (very good) 41 15.3
Medical insurance
Urban employed basic medical insurance 217 81.0
Urban resident basic medical insurance 37 13.8

(Continued)

Table 3 levels of disease knowledge, social support, and self-
efficacy (n=268)

n Mean ± SD/%

Disease knowledge 268 13.76±5.87
Low (#16) 173 64.6

Moderate (17–22) 75 28.0
High (23–28) 20 7.5
Social support 268 37.09±6.61

Low (#38) 155 57.8

Moderate (39–51) 108 40.3
High (52–64) 5 1.9
Self-efficacy 268 66.15±6.63

Low (#45) 2 0.7

Moderate (46–60) 51 19.0
High (61–75) 215 80.2

Table 2 (Continued)

n %

Other medical insurance 10 3.7
Self-financed 4 1.5
BMI, kg/m2

,18.5 10 3.7
18.5–23.9 121 45.1
24–27.9 95 35.4
$28 42 15.7
Disease course, years
#1 25 9.3
1.1–5 85 31.7
5.1–10 78 29.1
10.1–50 80 29.9
Clinical complications
Yes 115 42.9
no 153 57.1
Family history of hypertension
Yes 202 75.4
no 66 24.6
Hypertension
stage 1 243 90.7
stage 2 18 6.7
stage 3 7 2.6
CVD risk
low 14 5.2
Moderate 106 39.6
high 148 55.2
Control
controlled 170 63.4
Uncontrolled 98 36.6

Abbreviations: BMI, body-mass index; CVD, cardiovascular disease.
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The total standard score for hypertension self-management 

was 86.01±9.00 (Table 4), showing a high self-management 

level in our study population. The six dimensions in descend-

ing order were emotion management, diet management, sport 

management, work management, condition monitoring, and 

medication adherence. Moreover, participants with a high 

level of self-management were more likely to have their 

hypertension controlled (χ2=9.758, P=0.002).

correlation matrix of measured variables
Correlation analysis supported the relationships among the 

study variables in the proposed model (Table 5). Disease 

knowledge and social support were correlated with each 

other, and both positively associated with hypertension self-

efficacy. Also, self-efficacy was positively related to each 

self-management behavior.

Testing the proposed model
The first step was confirmatory factor analysis to estimate 

the latent variable hypertension self-management. If the 

medication-adherence dimension was designated the original 

scale, none of the factor loadings between the latent variable 

and its indicators were statistically significant, even after 

modification (P=0.882–0.883). We then chose the MGL 

score as the medication-adherence dimension, due to the 

similar content. This model gave significant associations 

between each self-management behavior and the latent 

variable (P=0.002–0.015), as well as good fit with the data 

(χ2
7, 268

=7.690, GFI=0.990, RMSEA=0.019, CFI=0.989, 

TLI=0.977). Composite reliability (CR) was used to mea-

sure internal consistency for the latent variable. According 

to Fornell and Larcker,34 CR should be .0.6. The CR 

coefficient in our study was 0.636, which confirmed the 

factor structure in the model. Next, a structural model was 

established based on the self-efficacy theory and literature 

review. This model, shown in Figure 1, resulted in good 

fit with the data (χ2
7, 268

=58.324, χ2/df=1.241, P=0.124, 

GFI=0.964, AGFI=0.940, RMSEA=0.030, CFI=0.932, 

TLI=0.905, PNFI=0.534).

Hypothesis 1: Self-efficacy is positively 
related to self-management
The first hypothesis was supported by the structural model. 

Self-efficacy was positively and significantly associated with 

Table 4 Self-management levels of participants (n=268)

Mean ± SD Low Moderate High

n % n % n %

Medication adherence 70.80±34.67 108 40.3 25 9.3 135 50.4
condition monitoring 79.38±18.40 56 20.9 81 30.2 131 48.9
Diet management 87.28±11.01 9 3.4 54 20.1 205 76.5
sport management 84.30±21.88 53 19.8 49 18.3 166 61.9
Work management 83.63±18.47 48 17.9 46 17.2 174 64.9
emotion management 87.36±16.11 23 8.6 53 19.8 192 71.6
Total 86.01±9.00 1 0.4 68 25.4 199 74.3

Table 5 correlations among observed variables

1 2 3 4 5 6 7 8 9 10 11

 1. Age
 2. Disease course 0.28**
 3. Disease knowledge -0.02 0.08
 4. social support -0.19** -0.10 0.24**
 5. Self-efficacy 0.18** 0.15* 0.20** 0.26**
 6. Medication adherence 0.13* 0.13* 0.07 0.02 0.44**
 7. condition monitoring 0.11 0.04 0.21** 0.04 0.47** 0.20**
 8. Diet management 0.17** 0.07 0.16* 0.24** 0.59** 0.10 0.33**
 9. sport management 0.14* 0.05 0.12* 0.05 0.25** 0.05 0.18** 0.21**
10. Work management 0.08 0.04 0.17** 0.17** 0.38** 0.38** 0.03 0.43** 0.34**
11. emotion management 0.04 0.03 0.01 0.10 0.25** 0.06 0.16** 0.21** 0.21** 0.27**
Mean 61.34 9.16 13.76 37.09 66.15 2.83 15.88 43.64 12.65 20.91 30.57
scale range 45–70 5–50 0–26 17–56 42–75 0–4 4–20 20–50 3–15 7–25 9–35
sD 5.97 7.89 5.87 6.61 6.63 1.39 3.68 5.50 3.28 4.62 5.64
skewness -0.54 1.68 -0.15 -0.11 -0.90 -0.83 -0.77 -1.27 -1.36 -0.98 -1.59
Kurtosis -0.46 4.12 -0.64 0.22 0.59 -0.56 -0.13 1.70 0.96 -0.19 2.31

Notes: *P,0.05; **P,0.01.
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self-management (β=0.954, P,0.001). Hypertension self-

efficacy predicted 90.9% of self-management.

hypothesis 2: Patient disease knowledge 
and social support are positively related 
to self-management via self-efficacy
The second hypothesis was proved. Disease knowledge 

(β=0.142, P=0.028) and social support (β=0.292, P,0.001) 

had significant direct effects on self-efficacy and significant 

indirect effects on self-management (β=0.135 and β=0.279, 

respectively).

hypothesis 3: Demographic–disease 
characteristics are mediators in the model
In this study, age, CVD risk, and disease course were signifi-

cantly associated with self-efficacy and positively correlated 

with self-management. The total standard effects of age, CVD 

risk, and disease course on hypertension self-management 

were 0.237, 0.067, and 0.107, respectively. Additionally, 

disease knowledge was positively correlated with social 

support (β=0.245, P,0.001), suggesting that increased 

social support would improve patients’ perception of disease. 

Several error terms were correlated after model modification, 

indicating they reflected a common latent trait.

Discussion
This study was designed to integrate factors associated with 

self-management among community-dwelling hypertensive 

patients in Guangzhou, China. The results supported the 

proposed hypotheses that self-efficacy was associated with 

self-management and that age, CVD risk, disease course, 

disease knowledge, and social support were related to 

self-management via self-efficacy. We also confirmed that 

higher levels of self-management were correlated with more 

hypertension control.

In contrast to traditional patient education, which focuses 

mainly on defining problems, self-management programs 

focus on developing problem-solving skills to help patients 

make decisions, take appropriate actions, and modify these 

actions in different circumstances,35 and were proved to 

decrease systolic BP by 5 mmHg and diastolic BP by 

4.3 mmHg.36 The level of hypertension self-management in 

our study population was higher than other earlier studies 

in China,30,31 which may be explained by rapid economic 

growth, convenient access to information, and implementa-

tion of policies for chronic-disease management.

Medication adherence ranked the lowest among the six 

dimensions of self-management, which was similar to pre-

vious studies.31 The mean prevalence of nonadherence to 

antihypertensive treatments was 30% in an earlier study,37 

while our study showed a higher rate of 49.6%, indicating that 

participants might have had less awareness of disease hazards 

and underrated the importance of pharmaceutical treatment. 

Taking the high levels of total self-management into consid-

eration, we suppose that patients, especially controlled ones, 

might have more willingness to seek nonpharmacological 

approaches, such as exercise and dietary practices, to avoid 

adverse events associated with antihypertensive medicaions.38 

Figure 1 structural equation model with standardized estimates.
Notes: *P,0.05; **P,0.001. Solid lines, paths differing significantly from zero; dotted lines, paths not differing significantly from zero.
Abbreviations: CVD, cardiovascular disease; Htn, hypertension.
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As such, knowledge about the adverse events of antihyper-

tensive medications and the severity of nonadherence are 

needed urgently for hypertensive patients.

The effect of self-efficacy on self-management followed 

its expected direction, which has been found in diverse 

hypertensive groups,11,39 that higher level of confidence 

in patients’ ability to develop management behaviors can 

significantly contribute to better self-management and 

hypertension control. Interventions targeting four ingredients 

of self-efficacy are effective. However, few studies have 

applied an SEM to combined analysis of all components 

in self-management or reveal relationships among internal 

components in any depth.

Through this study, we found that positive associations 

between disease knowledge or social support and self-

management were both via self-efficacy, ie, comprehensive 

understanding of disease gives patients a sense of confidence 

to self-manage hypertension and a supportive other provides 

hands-on help with verbal encouragement or indirect beneficial 

effects on motivation, coping, and psychological well-being,14 

which increases self-efficacy and then develops self-manage-

ment behavior. To achieve these ends, we should spare no effort 

in disease education, not only for patients but also involving 

the patient’s supporters – friends, family members, general 

practitioners – to provide positive support and feedback.

In our study, older age, longer disease course, and severer 

CVD risk were additionally associated with better self-efficacy 

and self-management. This was consistent with several pre-

vious studies,31,39,40 where elderly retired individuals usually 

had abundant time to self-manage chronic conditions and 

patients with longer duration or related complications were 

more likely to receive regular care and better understand 

the importance of self-management. However, other studies 

have argued that younger patients are more open-minded 

and willing to change unhealthy behavior, contributing to a 

higher self-management level.18,30 Longitudinal and large-

scale studies are needed to clarify this question.

Compared with younger patients and those with milder 

hypertension, older patients with severer conditions have 

less social support and needed more care. They are left 

alone, with little support or self-management, as a result of 

being abandoned by deceased family members and friends 

or due to the heavy burden.41 Also, disease knowledge was 

positively associated with social support. To be specific, 

literate patients may seek more social support; reciprocally, 

patients with more social support may receive more disease 

knowledge from friends and family members, which is also 

supported by previous studies.14

To the best of our knowledge, the study is the first to inte-

grate multiple factors associated with self-management using 

SEM among community-dwelling hypertensive patients in 

Guangzhou. The questionnaires we used have already been 

verified in Chinese populations. Furthermore, unlike other 

studies using simple hypertension stages, we applied CVD 

risk to embody fully the severity of disease with certain 

medical guidance.

Limitations
However, there are several limitations in this study. First, 

causal relationships cannot be revealed by a cross-sectional 

study, and relationships among the latent variables were 

assumed to be correlated and not causal. Second, self-

reported social support, self-efficacy, and self-management 

may have been overestimated, due to selection and response 

biases. However, we informed all outpatients about our 

program, introduced detailed questionnaire-filling rules to 

participants, provided assistance while filling, and checked 

mistakes after filling, trying to reduce these biases as much as 

possible. Lastly, community-dwelling hypertensive patients 

in Guangzhou may be less representative when generalizing 

our findings to other populations.

The findings have several practical implications for 

medical professionals and individuals. Hypertensive patients 

that are young and with new-onset disease, low CVD risk, 

little disease knowledge or social support, and inferior 

self-efficacy are a vulnerable population to which medical 

professionals should pay more attention. Unlike socioeco-

nomic determinants, which are less changeable, disease 

education and mutual-help groups are potential solutions. 

In addition to regular education, experts should focus on 

adverse disease outcomes and pharmaceutical treatment 

to eliminate patients’ concerns about adverse events and 

improve medication adherence. Mutual-help groups should 

be organized regularly to deliver peer support and provide 

opportunities to share disease knowledge and vicarious 

experience, the two important components of self-efficacy. 

Internet and mobile health technology can be widely used, 

such as telemonitoring, which has been proved to be cost-

effective.42 Meanwhile, patients should be aware that they are 

the principal caregivers in the long term to assess CVD risk 

routinely, interact with supporters, and maintain adherence 

to self-management instructions. Collaborative goal-setting, 

motivational interviewing, and financial incentives seem 

to be effective methods to arouse patients’ enthusiasm to 

improve their self-efficacy and self-management.43 Further 

research is needed to implement and evaluate intervention 
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studies aimed at community hypertension management, 

particularly focusing on vulnerable patients.

Conclusion
This study integrated factors associated with self-management 

among community-dwelling hypertensive patients using 

SEM. The level of self-management in our study population 

was high, but with a low level of medication adherence. 

Age, CVD risk, disease course, disease knowledge, and 

social support were indirectly and positively correlated with 

self-management via self-efficacy. Medical professionals 

and patients should work together to enhance self-efficacy 

by gaining disease knowledge and social support, such as 

disease-education programs and mutual-help groups. Further 

research is needed to implement and evaluate related interven-

tions to improve patient self-management and health status.
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