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 This study examined the effect of Health Belief Model (HBM)–based health 
education delivered through an e-booklet on self-management behavior among 
patients with hypertension. A quasi-experimental, non-randomized control-group 
pretest–posttest study was conducted at a primary healthcare center in Surabaya, 
Indonesia. Forty patients with grade II hypertension were recruited through 
purposive sampling and allocated to intervention (n = 20) and control (n = 20) 
groups. The intervention group received six online educational sessions over three 
weeks, while the control group received routine leaflet-based education. Self-
management was measured using the 40-item Hypertension Self-Management 
Behaviour Questionnaire. Data were analyzed using Wilcoxon signed-rank and 
Mann–Whitney U tests. The intervention group demonstrated significant 
improvements in self-integration, self-regulation, interaction with health workers, 
self-monitoring, and medication adherence (all p = 0.001), whereas the control 
group showed no significant changes. Post-intervention scores differed 
significantly between groups across all domains (p = 0.002, 0.025, 0.019, 0.004, and 
0.022, respectively). HBM-based education through an e-booklet was associated 
with improved hypertension self-management and may complement routine 
education in primary healthcare.

 

Penelitian ini menganalisis pengaruh edukasi kesehatan berbasis Health Belief 
Model (HBM) melalui e-booklet terhadap perilaku manajemen diri pasien 
hipertensi. Penelitian kuasi-eksperimental dengan kelompok kontrol nonacak 
serta pengukuran prates–pascates dilakukan di salah satu pusat pelayanan 
kesehatan primer di Surabaya, Indonesia. Sebanyak 40 pasien hipertensi derajat II 
direkrut melalui purposive sampling dan dialokasikan ke kelompok intervensi (n = 
20) dan kontrol (n = 20). Kelompok intervensi menerima enam sesi edukasi daring 
selama tiga minggu, sedangkan kelompok kontrol menerima edukasi rutin melalui 
leaflet. Manajemen diri diukur menggunakan 40 item Hypertension Self-
Management Behaviour Questionnaire. Data dianalisis menggunakan uji Wilcoxon 
dan Mann–Whitney U. Kelompok intervensi mengalami peningkatan signifikan 
pada integrasi diri, regulasi diri, interaksi dengan petugas kesehatan, monitoring 
diri, dan kepatuhan pengobatan (seluruhnya p = 0,001), sedangkan kelompok 
kontrol tidak mengalami perubahan signifikan. Skor pascaintervensi berbeda 
signifikan antarkelompok pada seluruh domain (masing-masing p = 0,002; 0,025; 
0,019; 0,004; dan 0,022). Edukasi berbasis HBM melalui e-booklet berhubungan 
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dengan peningkatan manajemen diri hipertensi dan dapat melengkapi edukasi 
rutin di pelayanan kesehatan primer. 

 

 
This is an open access article under the CC–BY-NC-SA 

license 
 

———————————————————— 

A. INTRODUCTION 

 Hypertension remains one of the leading health challenges globally, with an increasing 

prevalence across both developed and developing countries (Mills et al., 2021). 

Approximately 1.28 billion people worldwide are affected by hypertension, making it a 

significant contributor to morbidity and mortality (World Health Organization (WHO), 2023). 

Despite its high prevalence, less than half of hypertensive individuals are diagnosed and 

adequately treated, which leads to the development of complications such as stroke, heart 

failure, and kidney disease (Kifle et al., 2022). 

 In Indonesia, the number of hypertensive cases is similarly alarming, with an 

estimated 72 million individuals suffering from the condition (Alfaqeeh et al., 2023; B. Islam et 

al., 2025). The country reports over 521,000 deaths annually attributed to hypertension, a 

major contributor to non-communicable diseases (NCDs) (Ministry of Health Republic 

Indonesia, 2024). Particularly in East Java, including Surabaya, the prevalence of hypertension 

is estimated at 11.7 million individuals, posing a significant public health burden. Data from a 

local primary healthcare facility in Surabaya indicate that hypertension cases among residents 

have reached 439 within a two-month period, underscoring the urgency of addressing this 

issue. 

 Hypertension management, however, is frequently hindered by poor self-management 

behavior among patients. This issue stems primarily from low levels of health literacy and a 

lack of effective educational interventions (Asseggaf et al., 2025; Golshiri et al., 2025). Many 

hypertensive patients fail to comprehend essential health information about their condition, 

leading to inadequate medication adherence, poor dietary choices, and inadequate self-

monitoring of blood pressure (Mohl et al., 2025; Taderera, 2025).  Traditional health education 

methods, such as lectures or pamphlets, often fail to engage patients effectively, rendering them 

insufficient in promoting meaningful behavioral changes (Sidabutar et al., 2023). 

 Recent studies have shown that health education based on the Health Belief Model 

(HBM) can effectively improve self-management behaviors in hypertensive patients (Azadi et 

al., 2021; Kasmaei et al., 2024; Kim et al., 2024). The HBM is a psychological model that explains 

and predicts health behaviors by focusing on individuals' perceptions of their susceptibility to 

a health issue, the severity of the condition, the benefits of taking action, and the barriers to 

action (Alyafei & Easton-Carr, 2024). Research suggests that HBM-based health education can 

significantly enhance patients’ knowledge, attitudes, and practices regarding hypertension 

management, leading to improved medication adherence, dietary management, physical 

activity, and blood pressure control (Nematzad et al., 2023; Wang et al., 2024). 

 For instance, studies have demonstrated that interventions rooted in the Health Belief 

Model are associated with higher self-efficacy and improved self-regulation among patients, 

which are critical in managing chronic conditions like hypertension (Cao et al., 2022; Park et 
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al., 2025). Furthermore, these interventions have shown promise in preventing stroke and 

other complications associated with uncontrolled hypertension. This study aims to evaluate the 

effectiveness of HBM-based health education in enhancing self-management behavior among 

hypertensive patients in preventing stroke. 

 

B. METHODS 

Design and Participants 

 This study used a quasi-experimental, non-randomized control-group pretest–posttest 

design to evaluate the effect of Health Belief Model (HBM)-based health education on self-

management behavior among patients with hypertension. The study was conducted from 

January to April 2025 at a primary health-care center in Surabaya, Indonesia. The health-care 

center provides preventive, promotive, and clinical services for patients with hypertension and 

other chronic conditions.  

The study population comprised patients with hypertension attending the selected primary 

health-care center. Participants were recruited using purposive sampling based on predefined 

eligibility criteria. The inclusion criteria were: (1) aged 18–60 years; (2) diagnosed with grade 

II hypertension; (3) no history of stroke or other serious hypertension-related complications; 

(4) able to read and communicate in Indonesian; (5) able to access the educational materials 

through a smartphone; and (6) willing to participate by providing written informed consent. 

Patients were excluded if they had visual, hearing, cognitive, or literacy limitations that 

prevented them from understanding the educational materials or completing the 

questionnaire. Patients who could not participate in the online educational sessions were also 

excluded. 

A total of 40 eligible participants were enrolled and allocated non-randomly to the 

intervention group (n = 20) or control group (n = 20). The intervention group received HBM-

based online health education, whereas the control group received routine hypertension 

education using a standard leaflet. Both groups completed pretest and posttest assessments 

over the same three-week period.. 

 

Instruments 

 The study used an HBM-based educational intervention and the Hypertension Self-

Management Behaviour Questionnaire (HSMBQ). The educational intervention consisted of an 

e-booklet, educational videos, researcher-led explanations, and interactive discussions. The 

materials covered the definition and consequences of hypertension, healthy and balanced diets, 

physical activity, medication management, blood pressure monitoring, and stroke prevention. 

The educational content was structured according to the six principal constructs of the Health 

Belief Model. Perceived susceptibility was addressed by explaining participants’ individual risk 

of stroke and other complications associated with uncontrolled hypertension. Perceived 

severity was strengthened by describing the potential physical, psychological, social, and 

economic consequences of stroke. Perceived benefits were emphasized by explaining the 

advantages of medication adherence, dietary modification, regular physical activity, and blood 

pressure monitoring. Perceived barriers were addressed through discussions and practical 

problem-solving strategies, including affordable dietary alternatives, feasible exercise plans, 
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and medication-taking routines. Cues to action were provided through WhatsApp reminders, 

scheduled sessions, summaries, and prompts to take medication and monitor blood pressure. 

Self-efficacy was strengthened through demonstrations, guided practice, goal-setting activities, 

and supportive feedback. Before implementation, the content, language, and clarity of the 

educational materials were reviewed by nursing and primary health-care practitioners. 

 Self-management behavior was measured using the Hypertension Self-Management 

Behaviour Questionnaire (HSMBQ), originally developed by Akhter (2010) and adapted into 

Indonesian based on the version used by Paramita et al. (2020). The questionnaire consisted of 

40 items covering five domains: self-integration, self-regulation, interaction with health 

workers, self-monitoring, and medication adherence. Self-integration assessed participants’ 

ability to incorporate healthy behaviors into their daily routines, whereas self-regulation 

evaluated their ability to recognize symptoms, establish health goals, and regulate 

hypertension-related behaviors. Interaction with health workers assessed communication and 

cooperation with health-care professionals. Self-monitoring measured routine blood pressure 

monitoring and awareness of changes in health status, while medication adherence assessed 

consistency in following the prescribed treatment regimen. 

 Responses were rated using a four-point Likert scale: always = 4, sometimes = 3, rarely 

= 2, and never = 1. Negatively worded items were reverse-scored. Domain scores were 

calculated by summing the relevant items, and the overall self-management score was obtained 

by summing all 40 items. Thus, the possible total score ranged from 40 to 160, with higher 

scores indicating better hypertension self-management behavior. Before the main study, the 

Indonesian version was pilot-tested among 30 patients with hypertension who were not 

included in the study sample. Item validity was evaluated using corrected item–total 

correlations. All 40 items exceeded the critical correlation value of 0.361 at α = 0.05 and were 

therefore retained. The questionnaire demonstrated excellent internal consistency, with a 

Cronbach’s alpha coefficient of 0.926. 

 

Data Collection 

 After receiving approval from the university and the Surabaya Health Office (Dinas 

Kesehatan Surabaya), data collection was conducted by the researcher, who obtained 

information on stroke patients registered at one of the primary health care centers. Participant 

recruitment was conducted with support from a nurse, who assisted in identifying eligible 

individuals based on medical assessments and medical records. Before receiving any 

intervention, participants in both groups completed self-administered questionnaires covering 

socio-demographic characteristics and baseline self-management behaviors. Given the 

participants’ advanced age and health conditions, accessibility during data collection was 

prioritized. 

Health Belief Model-Based Health Education 

 The Health Belief Model (HBM)-based health education program was developed 

according to six HBM constructs: perceived susceptibility, perceived severity, perceived 

benefits, perceived barriers, cues to action, and self-efficacy. These constructs were 

systematically incorporated into six online educational sessions conducted twice weekly for 

three consecutive weeks through a WhatsApp group. 
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Perceived susceptibility was addressed by helping participants recognize their personal risk of 

stroke and other complications of uncontrolled hypertension. Participants received 

information about hypertension as a frequently asymptomatic condition, individual risk 

factors, persistently elevated blood pressure, unhealthy dietary patterns, physical inactivity, 

inconsistent medication use, and inadequate blood pressure monitoring. The researcher 

encouraged participants to relate these risk factors to their own health conditions and daily 

behaviors. 

 Perceived severity was strengthened by explaining the clinical, psychological, social, and 

economic consequences of uncontrolled hypertension, including stroke, disability, and 

premature mortality. Perceived benefits were addressed by highlighting how medication 

adherence, a healthy diet, physical activity, blood pressure monitoring, and regular 

consultation could reduce complications. Perceived barriers were explored through interactive 

discussions and practical problem-solving regarding medication routines, affordable diets, 

suitable exercise, and access to blood pressure monitoring. Cues to action were provided 

through WhatsApp reminders, videos, e-booklet summaries, and prompts for recommended 

self-management activities. Self-efficacy was reinforced through demonstrations, guided 

practice, realistic goal setting, and supportive feedback on blood pressure monitoring, 

medication schedules, meal planning, and physical activity.  

 The Health Belief Model-based health education was delivered online and facilitated by 

a researcher. The educational sessions were designed to be simple, clear, and visually 

supportive. Educational sessions were conducted twice a week, specifically on Mondays and 

Wednesdays. Each session is conducted online via a WhatsApp group, allowing flexible 

participation in the digital learning booklet (e-booklet). Attendance was recorded at every 

session using an online presence checklist. To enhance understanding, the content was divided 

into shorter segments, accessible anytime through participants’ smartphones. The researcher, 

as group administrator, provided reminders for each session and offered assistance when 

needed. During video sessions, participants had 10 minutes to review the video, followed by a 

20-minute discussion for questions and clarification. A comment box remained open during 

discussions, and each session concluded with a summary of the material, confirmation of the 

next meeting schedule, and acknowledgment of participants’ engagement. The educational 

materials were delivered using a combination of methods, including discussions, lectures, and 

educational videos. The full schedule of the intervention program is presented in Table 1. In 

the control group, the researcher explained the study procedures and provided standard health 

education typically offered in primary health care settings, primarily through leaflet 

distribution, without interactive sessions. During the third week, participants in the control 

group completed the post-test concurrently with the intervention group. 

 

Table 1. Three-Week Health Belief Model–Based Health Education Program for the Intervention Group 

Session Topic HBM constructs Week Duration 

1 
Hypertension 

management 

Perceived susceptibility and 

severity 
Week 1 30 minutes 

2 
Healthy and balanced 

diet 
Perceived benefits and barriers Week 1 20 minutes 
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Session Topic HBM constructs Week Duration 

3 Physical activity 
Perceived benefits, barriers, and 

self-efficacy 
Week 2 20 minutes 

4 
Medication 

management 

Perceived benefits, barriers, and 

cues to action 
Week 2 30 minutes 

5 
Use of a digital blood 

pressure monitor 
Self-efficacy and cues to action Week 3 30 minutes 

6 Stroke prevention 
Perceived susceptibility, severity, 

and cues to action 
Week 3 30 minutes 

 

 

Data Analysis 

Data were analyzed using IBM SPSS Statistics version 27. Categorical variables were 

summarized using frequencies and percentages, whereas continuous variables were 

summarized using means and standard deviations. Baseline categorical characteristics were 

compared between groups using the chi-square test or Fisher’s exact test, as appropriate. 

Participants’ ages were compared using an independent-samples t-test. 

The distribution of self-management domain scores was assessed before inferential analysis. 

Because the scores did not meet the normality assumption, pretest–posttest differences within 

each group were analyzed using the Wilcoxon signed-rank test. Post-intervention differences 

between the intervention and control groups were examined using the Mann–Whitney U test. 

Statistical significance was set at p < 0.05. 

Cohen’s d was calculated using the post-intervention group means and pooled standard 

deviations to provide a standardized estimate of the magnitude of the intervention effect. Effect 

sizes were interpreted as small (d = 0.20), moderate (d = 0.50), and large (d ≥ 0.80). A per-

protocol analysis was performed because all enrolled participants completed the assigned 

study procedures and post-intervention assessment. 

 

C. RESULT AND DISCUSSION 

1. Result 

 A total of 40 patients with hypertension were assessed for eligibility, and all met the 
eligibility criteria. The participants were allocated non-randomly to the intervention group (n 
= 20) or control group (n = 20). All participants completed the pretest, assigned study 
procedures, and posttest assessment. No withdrawals or losses to follow-up occurred; 
therefore, all 40 participants were included in the per-protocol analysis. The participant 
recruitment and follow-up process is presented in Figure 1. 
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Figure 1. Participant flow through the study 

 The mean age was 40.95 years (SD 8.21) in the intervention group and 44.60 years (SD 7.35) 
in the control group. Most participants were women, accounting for 80.0% of the intervention 
group and 75.0% of the control group. Secondary education was the most common educational 
level in the intervention group, whereas secondary and higher education were equally 
represented in the control group. Most participants in both groups were employed. Income 
below the regional minimum wage was reported by 75.0% of participants in the intervention 
group and 45.0% in the control group. 

No statistically significant differences were identified between the groups in age, sex, 
education, occupation, or income at baseline (all p > 0.05). Thus, the groups were comparable 
with respect to the measured baseline characteristics, as presented in Table 2. 

Table 2. Baseline characteristics of participants by study group 

 
Characteristics 

Intervention group (n=20) 
f (%) 

Control group (n=20) 
f (%) 

p-value2 

Age, Mean±SD 40.95 ± 8.211 44.6 ±7.351 0.155 

Gender   

1.000 Male 4 (10) 5 (12.5) 

Female 16 (40) 15 (37.5) 

Pendidikan   

0.177 
Primary 4 (10) 2 (5) 

Secondary 13 (32.5) 9 (22.5) 

Higher 3 (7.5) 9 (22.5) 

Occupation   
0.320 

Working 11 (27.5) 15 (37.5) 
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Characteristics 

Intervention group (n=20) 
f (%) 

Control group (n=20) 
f (%) 

p-value2 

Not working 9 (22.5) 5 (12.5) 

Income   

0.105 <RMW1 15 (37.5) 9 (22.5) 

≥RMW 5 (12.5) 11 (27.5) 
¹ RMW = regional minimum wage. 

² p-values were obtained using independent t-tests for continuous variables and Chi-square or Fisher’s exact tests for 

categorical variables 

 

Table 2 presents the comparison of self-management behavior between the intervention and control 

groups before and after the health education program. At baseline, there were no significant differences 

in any self-management domains between the two groups. 

*Wilcoxon sign rank test, **Mann whitney 

 Table 3 presents the self-management scores before and after the three-week 

educational program. Because the domain scores were not normally distributed, the results are 

reported as medians with the first and third quartiles (Q1–Q3). At baseline, the median scores 

showed no substantial descriptive differences between the intervention and control groups 

across the five self-management domains. In the intervention group, statistically significant 

improvements were observed in all domains. The median self-integration score increased from 

30.00 (Q1–Q3: 25.00–33.50) at pretest to 37.00 (Q1–Q3: 34.25–41.75) at posttest. The median 

self-regulation score increased from 21.50 (14.25–27.25) to 26.50 (21.50–30.25), while 

interaction with health workers increased from 21.50 (13.75–26.00) to 27.50 (24.25–32.00). 

The median self-monitoring score increased from 11.00 (8.00–15.00) to 15.00 (13.00–16.00), 

and medication adherence increased from 15.00 (12.25–17.00) to 17.50 (16.00–20.00). All 

pretest–posttest differences in the intervention group were statistically significant (all p = 

0.001). 

 In the control group, the median scores remained relatively stable. No statistically 

significant pretest–posttest changes were found in self-integration (p = 0.157), self-regulation 

(p = 1.000), interaction with health workers (p = 1.000), self-monitoring (p = 0.157), or 

medication adherence (p = 1.000). Post-intervention comparisons demonstrated significantly 

higher self-management scores in the intervention group than in the control group for self-

integration (p = 0.002), self-regulation (p = 0.025), interaction with health workers (p = 0.019), 

Self-
management 

domain 

Intervention group 

Within-

group p 

Control group 

Within-

group p 
Between-
group p 

Pre-test 
Median 

(IQR) 

Post-test 
Median 

(IQR) 

Pre-test 
Median 

(IQR) 

Post-test 
Median 

(IQR) 

Self-
integration 

30.00 (25.00–

33.50) 
37.00 (34.25–

41.75) 
0.001 

33.00 (26.50–

35.75) 
33.00 (26.50–

35.75) 
0.157 0.002 

Self-regulation 
21.50 (14.25–

27.25) 
26.50 (21.50–

30.25) 
0.001 

22.00 (17.00–
26.25) 

22.00 (17.00–
26.25) 

1.000 0.025 

Interaction 
with health 
workers 

21.50 (13.75–
26.00) 

27.50 (24.25–
32.00) 

0.001 
24.00 (22.25–

26.50) 
24.00 (22.25–

26.50) 
1.000 0.019 

Self-
monitoring 

11.00 (8.00–

15.00) 
15.00 (13.00–

16.00) 
0.001 

12.00 (10.25–

14.00) 
12.50 (10.25–

14.00) 
0.157 0.004 

Medication 
adherence 

15.00 (12.25–
17.00) 

17.50 (16.00–
20.00) 

0.001 
15.00 (14.00–

18.00) 
15.00 (14.00–

18.00) 
1.000 0.022 
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self-monitoring (p = 0.004), and medication adherence (p = 0.022). These results indicate that 

participation in the HBM-based educational program was associated with greater improvement 

in hypertension self-management behavior than routine leaflet-based education. 

 

2. Discussion 
 This study aimed to examine the effect of Health Belief Model (HBM)–based health 
education delivered through an e-booklet on self-management behavior for stroke prevention 
among patients with hypertension. The findings showed that the intervention group 
experienced significant improvements in all five self-management domains (self-integration, 
self-regulation, interaction with health workers, self-monitoring, and medication adherence) 
whereas no significant improvements were observed in the control group receiving routine 
leaflet-based education. These findings suggest that structured HBM-based health education 
was associated with better hypertension self-management behavior. However, because this 
study employed a non-randomized quasi-experimental design, the findings should be 
interpreted as evidence of an association rather than definitive causation. 
 The observed changes may have occurred because the intervention addressed not only 
patients’ knowledge but also the perceptions and motivations underlying their health 
behaviors. According to the HBM, individuals are more likely to adopt preventive behaviors 
when they recognize their susceptibility to a health problem, understand the seriousness of its 
consequences, believe that the recommended actions are beneficial, perceive that barriers can 
be overcome, receive cues that prompt action, and feel confident in their ability to perform the 
behavior (Rosenstock, 1974). In this study, information about the relationship between 
uncontrolled hypertension and stroke may have increased perceived susceptibility and 
severity. Explanations of the benefits of medication adherence, dietary control, physical 
activity, and blood pressure monitoring may have strengthened perceived benefits. Practical 
recommendations and discussions about managing difficulties may have reduced perceived 
barriers, whereas WhatsApp reminders, educational videos, and interaction with healthcare 
providers served as cues to action. Demonstrations, repetition, and feedback may also have 
strengthened self-efficacy. 
 This interpretation is consistent with Wang et al. (2024), who found that HBM-based 
education involving lectures, brochures, videos, and counselling improved patients’ health 
beliefs, self-efficacy, medication adherence, and blood pressure control. Similarly, Nematzad et 
al. (2023) reported that HBM-based education improved self-care behavior among older adults 
with hypertension by modifying perceived severity, benefits, barriers, cues to action, and self-
efficacy. These findings support the proposition that theory-based education is more likely to 
influence behavior when it systematically targets the psychological determinants of action 
rather than merely providing information. 
 
Self-Integrity 
 Self-integration improved significantly, indicating that participants increasingly 
incorporated dietary modification, physical activity, stress management, medication use, and 
blood pressure monitoring into their daily routines. This change may have occurred because 
the HBM-based education increased perceived susceptibility to stroke, emphasized the severity 
of uncontrolled hypertension, and clarified the benefits of sustained preventive behavior 
(Nematzad et al., 2023; Rosenstock, 1974; Suhat et al., 2022). Practical recommendations may 
also have reduced perceived barriers and strengthened patients’ confidence in managing an 
often-asymptomatic condition (Bakshi et al., 2022; Wang et al., 2024). Moreover, repeated 
access to the e-booklet allowed participants to review and adapt the recommendations to their 
routines, thereby reinforcing behavioral engagement (Cao et al., 2022). However, because self-
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integration was self-reported, the findings represent improvements in reported self-
management practices rather than objectively verified lifestyle changes.  
Self-Regulation 
 Self-regulation improved significantly following the intervention, indicating better 
ability to set goals, plan activities, evaluate progress, and adjust health behaviors (Bandura, 
1997). This improvement may have resulted from structured education, repeated learning, 
demonstrations, reminders, and interaction with healthcare providers (Cai et al., 2026). From 
an HBM perspective, practical guidance on meal planning, physical activity, medication 
schedules, and blood pressure monitoring may have reduced perceived barriers and 
strengthened self-efficacy, thereby making recommended behaviors easier to initiate and 
maintain (M. T. Islam et al., 2025; Park et al., 2025). Moreover, repeated access to the e-booklet 
and online support may have promoted continuous engagement and behavioral reinforcement. 
Previous reviews have similarly identified engagement, interactivity, tailoring, and 
professional support as important components of digital interventions for hypertension self-
management (Cao et al., 2022; Katz et al., 2024). 
Interaction with Health Workers 

Interaction with health workers improved significantly, indicating greater willingness among 
participants to ask questions, communicate concerns, seek clarification, and participate in 
hypertension management. Healthcare providers, scheduled sessions, discussions, and digital 
reminders may have served as external cues to action, while supportive communication may 
have reduced perceived barriers and strengthened patients’ self-efficacy (Nematzad et al., 
2023; Rosenstock, 1974; Suhat et al., 2022). Improved knowledge may also have enabled 
participants to communicate their needs more clearly and understand professional 
recommendations. These findings are consistent with evidence that HBM-based counselling 
and interactive digital support enhance patient engagement, medication adherence, and 
confidence in hypertension self-management (Bakshi et al., 2022; Cao et al., 2022; Katz et al., 
2024). Thus, the improvement likely resulted from the combined effects of theory-based 
education, accessible communication, and active patient participation. 
Self-Monitoring 

Self-monitoring improved significantly, indicating greater attention to blood pressure 
measurement, symptom recognition, and health-status evaluation. Because hypertension may 
remain asymptomatic despite increasing cardiovascular and cerebrovascular risk, perceived 
susceptibility and severity may motivate patients to monitor their condition regularly 
(Nematzad et al., 2023; Rosenstock, 1974; Suhat et al., 2022). Practical demonstrations may 
have transformed risk awareness into achievable actions, while reminders, repeated messages, 
and monitoring records functioned as cues to action and reinforced self-efficacy (Xu et al., 
2026) This interpretation is supported by evidence that multicomponent digital interventions 
incorporating remote monitoring and professional support improve hypertension 
management (M. T. Islam et al., 2025; Katz et al., 2024; Lehrer et al., 2021). However, because 
blood pressure outcomes and objectively verified monitoring frequency were not assessed, 
further studies are needed to determine whether improved self-monitoring results in sustained 
blood pressure control. 
Medication Adherence 

Medication adherence improved significantly, possibly because the intervention addressed 
limited understanding of asymptomatic hypertension, concerns about long-term treatment, 
forgetfulness, adverse effects, and uncertainty regarding medication benefits. Information 
about stroke complications may have increased perceived susceptibility and severity, while 
explanations of antihypertensive treatment strengthened perceived benefits (Nematzad et al., 
2023; Rosenstock, 1974). Discussions about side effects and medication schedules may have 
reduced perceived barriers, whereas WhatsApp reminders served as cues to action and 
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practical strategies strengthened self-efficacy (Bakshi et al., 2022; Cao et al., 2022). These 
findings are consistent with studies reporting that HBM constructs are associated with 
medication adherence and that HBM-based education improves adherence and self-efficacy 
among patients with hypertension (Kasmaei et al., 2024; Shojaeifar et al., 2022; Wang et al., 
2024). Thus, adherence may improve when education addresses both patients’ health 
perceptions and their practical treatment barriers. 
Comparison with Control Group 

The absence of significant changes in the control group suggests that routine leaflet-based 
education alone was insufficient to produce measurable behavioral changes during the three-
week study period (Nematzad et al., 2023; Wang et al., 2024). Although leaflets can provide 
useful information, their passive and one-directional format offers limited opportunities for 
clarification, feedback, reinforcement, and adaptation to individual barriers (Pock et al., 2025). 
Consequently, increased knowledge may not necessarily lead to behavioral change when 
perceived barriers, self-efficacy, and cues to action are not adequately addressed. 

This finding does not imply that printed materials have no value; instead, they may be more 
influential when incorporated into a structured, theory-based, and interactive educational 
program. Previous studies have identified engagement, interactivity, tailoring, reminders, 
monitoring, and professional support as important components of digital interventions for 
hypertension management (Giguère et al., 2020; Pock et al., 2025). Therefore, the improvement 
in the intervention group likely reflected the combined effects of HBM-based content, repeated 
digital exposure, demonstrations, reminders, and interaction with healthcare providers rather 
than the e-booklet as an isolated educational medium. 
 
Implications for Practice 

These findings have practical implications for nurses and primary healthcare providers. 
HBM-based health education can be incorporated into hypertension services by assessing each 
patient’s perceived susceptibility, perceived severity, perceived benefits, perceived barriers, 
cues to action, and self-efficacy before delivering education. This approach allows healthcare 
workers to provide education that responds to the reasons underlying non-adherence rather 
than giving the same information to every patient. 

An e-booklet distributed through WhatsApp represents a relatively accessible and scalable 
method for reinforcing face-to-face education. Nevertheless, digital education should 
complement rather than replace patient–provider interaction. Patients with limited digital 
literacy, restricted internet access, visual impairment, or no personal smartphone may require 
assisted use or alternative formats. Because engagement influences the effectiveness of digital 
interventions, future implementation should also monitor whether patients actually open, 
understand, and apply the materials.. 
 
Study Limitations 

This study has several limitations. First, the small sample and single-center setting limit the 
generalizability of the findings. Second, the non-randomized allocation of participants 
increases the possibility of selection bias and residual confounding, even though the measured 
baseline characteristics were statistically comparable. Third, the three-week follow-up period 
was insufficient to determine whether the behavioral improvements were maintained over 
time or resulted in better blood pressure control and reduced stroke risk. Fourth, self-
management outcomes were measured using a self-reported questionnaire and may therefore 
have been influenced by recall and social-desirability bias. 

In addition, eligibility for the digital intervention may have favored patients with access to 
smartphones and sufficient digital literacy. Most participants were women, which may also 
limit the applicability of the results to men with hypertension. Finally, the study did not 
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measure changes in the individual HBM constructs. Consequently, the proposed pathways 
involving perceived susceptibility, severity, benefits, barriers, cues to action, and self-efficacy 
represent theoretically supported explanations rather than formally tested mediators. Future 
multicenter randomized studies should include longer follow-up, objective measurements of 
medication adherence and blood pressure, assessments of digital engagement, and mediation 
analyses of the HBM constructs.. 

 
D. CONCLUSION AND SUGGESTIONS 
 Health Belief Model–based health education delivered through an e-booklet was 
associated with significant improvements in self-integration, self-regulation, interaction with 
health workers, self-monitoring, and medication adherence among patients with hypertension. 
In contrast, routine leaflet-based education produced no significant changes during the study 
period. The intervention may have supported behavioral change by strengthening perceived 
susceptibility, severity, benefits, cues to action, and self-efficacy while reducing perceived 
barriers. Nevertheless, given the non-randomized design, small sample, and short follow-up 
period, the findings should not be interpreted as definitive evidence of causality. Primary 
healthcare providers are encouraged to integrate HBM-based digital education into routine 
hypertension services as a complement to direct counselling. Future studies should employ 
randomized multicenter designs, larger and more diverse samples, and longer follow-up 
periods. They should also assess individual HBM constructs, objectively measured medication 
adherence, digital engagement, blood pressure control, and the sustainability of behavioral 
changes. 
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