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Background: Heart disease remains a leading cause of death globally and 

is increasingly prevalent in Indonesia. Preventive behavior plays a crucial 

role in reducing the burden of this disease, especially among populations 

with limited healthcare access. This study aims to develop a Perceived 

Behavior Model based on the Health Belief Model combined with WHO's 

STEPWise approach to enhance health quality related to heart disease 

prevention behaviors. Methods: This observational cross-sectional study 

examined demographic factors, perceived susceptibility, seriousness, 

barriers, benefits, self-efficacy, and cues to action regarding heart disease 

preventive behavior. Participants adopted preventive measures such as 

maintaining a healthy diet, refraining from smoking, avoiding alcohol 

consumption, and staying physically active. The study surveyed 435 

individuals from the total 82,232 BPJS Mandiri (self-paying participants of 

Indonesia’s National Health Insurance system) members in Banjarmasin, 

Indonesia, without any intervention. Data analysis was conducted using 

the Partial Least Square (PLS) method with SmartPLS software version 

3.29. The full model of structural equation modeling and theory 

confirmation also examined the presence or absence of relationships 

between latent variables. Result: The study found a direct and positive 

effect of demographic factors on perceived susceptibility, perceived 

seriousness, perceived benefits, perceived barriers, and self-efficacy, as 

well as on perceived susceptibility and seriousness regarding heart disease 

preventive behaviour. Conclusions: Understanding these cultural 

influences can guide policymakers in strengthening prevention strategies 

within Indonesia’s Social Security Agency of Health system, reducing 

financial burdens, and improving public health outcomes. These insights 

may also inform global discussions on culturally tailored health 

interventions.  
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1. INTRODUCTION 

Cardiovascular disease (CVD), particularly heart 

disease, remains the leading cause of death globally, 

responsible for approximately 17.3 million deaths per 

year.(1) In Indonesia, heart disease contributes 

significantly to national morbidity and mortality, 

mirroring the global trend. Despite this, preventive 

efforts are still underutilized, influenced by cultural 

beliefs, limited health literacy, and a reactive orientation 

to healthcare that prioritizes treatment over prevention.(2) 

In the 2018 Basic Health Research (Riskesdas), 1.5% of the 

Indonesian population (approximately 2.78 million 

people) were diagnosed with heart disease. There were 

3,008 in Banjarmasin, South Kalimantan, which 

represented 28.3% of all heart disease diagnosed in the 

provincial level.(2) Financially, the burden is substantial: 

in 2015, Indonesia’s National Health Insurance agency 

(BPJS Kesehatan) reported a deficit of 5.58 trillion 

rupiahs, which worsened by 2019. Heart disease alone 

accounted for 13 million treatment cases and over 10 

trillion rupiahs, or 50.6% of catastrophic disease 

expenditures.(3) Preventive health behaviors such as 

smoking cessation, reducing alcohol consumption, 

consuming a healthy diet, and maintaining physical 

activity remain suboptimal. Riskesdas 2018 showed that 

24.3% of Indonesians smoked, 3.3% consumed alcohol, 

only 10.7% met fruit and vegetable intake 

recommendations, and 33.5% were physically inactive.(2) 

These trends are not unique to Indonesia. In countries 

such as Ghana and India, similar behavioral challenges 

exist, with individuals relying heavily on government 

interventions for prevention.(4) Recent studies confirm 

that behavior-driven interventions are essential to 

mitigate cardiovascular risks, especially in resource-

limited settings.(5,6) To explain and address these 

behavioral barriers, the Health Belief Model (HBM) has 

been widely used. Initially developed by Rosenstock in 

the 1960s and refined by Becker in the 1970s and 1980s, 

HBM incorporates six key constructs: perceived 

susceptibility, perceived seriousness, perceived benefits, 

perceived barriers, self-efficacy, and cues to action.(7) It 

has been applied in multiple health promotion contexts, 

including chronic disease prevention. 

Complementing behavioral frameworks like HBM, 

the WHO STEPwise approach (STEPS) provides a 

standardized tool for monitoring risk factors for non-

communicable diseases.(8–11) STEPS enables health 

systems to gather information on major risk behaviors, 

such as harmful alcohol consumption, unhealthy diets, 

physical inactivity, and tobacco use.(12) The integration of 

behavioral models such as HBM with surveillance tools 

like STEPS has recently been recognized as a promising 

strategy for improving adherence to preventive health 

behaviors.(13) 

However, there is limited research exploring the 

integration of the HBM and WHO STEPWise approach in 

assessing cardiovascular disease prevention, particularly 

within the context of BPJS Mandiri—self-paying 

members of Indonesia’s National Health Insurance 

system. These individuals typically pay their own 

premiums and often represent low- to middle-income 

populations with varying access to health information 

and services. A preliminary survey of 40 BPJS Mandiri 

participants with heart disease in Banjarmasin revealed 

that only 45% engaged in preventive behaviors such as 

eating a healthy diet, not smoking, avoiding alcohol, and 

exercising regularly. Many still viewed primary 

healthcare facilities primarily as curative rather than 

preventive, and community participation in health 

promotion programs remained low. 

This study aims to develop a Perceived Behavior 

Model by integrating the Health Belief Model and the 

WHO STEPWise approach to examine the determinants 

of heart disease prevention behavior among BPJS 

Mandiri participants in Banjarmasin. It explores the 

influence of demographic factors (age, education, income, 

distance) and HBM variables (perceived susceptibility, 

seriousness, benefits, barriers, and self-efficacy) on 

preventive behaviors. To the best of our knowledge, this 

is the first study to combine these two approaches within 

the Indonesian health insurance context. This research is 

important because it addresses the behavioral gap in 

heart disease prevention among a vulnerable population 

segment who often lack access to health promotion and 

preventive services. By integrating theory-based 

behavioral constructs with empirical surveillance data, 

the study seeks to provide a more comprehensive 

understanding of what drives or hinders preventive 

behavior. The expected benefits include providing 

empirical evidence to support culturally and contextually 

tailored health promotion strategies, informing future 

public health interventions, and supporting BPJS policy 

reforms toward more preventive-oriented care. The 

novelty of this study lies in the conceptual integration of 

the HBM and WHO STEPWise framework in a low-to-

middle-income setting with national insurance coverage. 
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Based on this framework, the following hypotheses are 

proposed: H1–H5: Demographic factors influence 

perceived susceptibility, seriousness, benefits, barriers, 

and self-efficacy, and H6–H11: Perceived susceptibility, 

seriousness, benefits, barriers, self-efficacy, and cues to 

action influence heart disease preventive behaviour. 

2. METHODS 

2.1 Sampling Procedure and Design 

Purposive sampling was utilized in the study to 

choose volunteers who fulfilled certain requirements. 

Following the guidelines established by the Health 

Research Ethics Committee of the Faculty of Public 

Health at Airlangga University, a cross-sectional survey 

was carried out. Participants’ rights and data privacy 

were protected throughout the study. Prior to developing 

the questionnaire, the research team and three health 

experts reviewed relevant literature. The finalized closed-

ended questionnaire was digitized and administered via 

tablets by five trained field workers, allowing immediate 

response collection and reflecting the population’s 

heightened awareness of public health issues. 

The theoretical model, which serves as the 

foundation for analyzing the relationships between latent 

variables, is provided in Figure 1. 

The theoretical model illustrates the hypothesized 

relationships between the latent variables. For this 

research, specific inclusion and exclusion criteria were 

established to ensure the validity of the variables. 

2.1.1 Inclusion criteria 

a) Age over 20 years old 

b) Social Security Agency of Health Independent 

participants who are not people with heart disease  

c) Have visited primary health care in his area at 

least once using the Social Security Agency of Health 

d) Social Security Agency of Health Independent 

participants who have income. 

3.1.2 Exclusion criteria 

a) Social Security Agency of Health Independent 

participants who are seriously ill or have a mental 

disorder 

b) Social Security Agency of Health Independent 

participants who have not paid their dues. 

 

 
Figure 1. A theoretical model based on the hypotheses proposed for the relations between latent variables 

2.2 Instruments 

The heart disease preventive behavior questions 

were adapted from the WHO STEPWise questionnaire, 

Step 1.(8) The perceived susceptibility questionnaire was 

developed based on previous research findings, as were 

the perceived seriousness and perceived benefit 

questionnaires.(14) Perceived barriers were measured 

using questions adapted from a previous study,(15) while 

self-efficacy was assessed using items from another 

study.(16) Finally, cues to action were measured using 

questionnaire items adapted from Beach et al. 2012.(17) 

2.3 Data Analysis 

The partial Least Square (PLS) method in the data 

analysis using SmartPLS software version 3.2.9 has 

contributed to the estimation of the general structural 

equation modelling and verification of the existence or 

failure of relationships among latent variables. The 

hypothesis testing was reviewed through the observation 

of path coefficient calculations in inner model testing. 

2.4 Research Limitations 

This research is limited to STEPWise STEP 1, while 

STEP 2 cannot be done because, in this STEP, quite a lot 

Demographic 

Variables 

Perceived 

Susceptibility 

Perceived seriousness 

 

Perceived benefit 

 

Perceived barrier 

 

Self efficacy 

Heart disease 

preventive behavior 

Cues to action 

H1 

H2 

H3 

H4 

H5 

H6 

H7 

H8 

H9 

H10 

H11 
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of resources are needed, namely funds and implementing 

officers (HR). The stages of model development are 

limited to participants of the Social Security Agency of 

Health Independent in Banjarmasin City, and 

generalizations are applied to similar conditions. Further 

research is expected to consider epidemiology using a 

population-based study design. 

2.5 Ethics Practices  

This study was approved by the Health Research 

Ethics Committee, Faculty of Public Health, Airlangga 

University, with ethical clearance number 

150/EA/KEPK/2022. All research procedures were 

conducted in accordance with the ethical principles and 

guidelines stipulated by the Committee to ensure the 

protection of participants’ rights, confidentiality, and 

data privacy. 

3. RESULTS 

3.1 Characteristics of Respondents and Distribution 

Based on Research Variables 

The demographic characteristics of respondents, 

including age, education level, income, and distance from 

the research location, are provided in Table 1. The 

detailed distribution of respondents' perceptions and 

behaviors related to health, including perceived 

susceptibility, perceived barriers, perceived seriousness, 

perceived benefits, self-efficacy, cues to action, and 

preventive behavior, is available in Table 1. 

 

Table 1. Characteristics of respondents 

Characteristic Frequency Percentage 

1. Age (years) 

 Early adulthood (18-40 years) 238 54.71 

 Intermediate adults (41-60 years old) 161 37.01 

 Late adulthood (60 years and above) 36 8.28 

 Total 435 100.00 

2. Education  

 Did not attend school 4 0.90 

 Did not complete elementary school 4 0.90 

 Elementary school / equivalent 59 13.60 

 Junior high school / Islamic junior high school 76 17.50 

 Senior high school / Islamic senior high school / Vocational high school 186 42.80 

 Diploma / Bachelor's degree / Postgraduate (master's or doctoral degree) 106 24.40 

 Total 435 100.00 

3. Income (in Indonesian Rupiah) 

 <Rp. 1,500,000 183 42.10 

 Rp. 1,500,000 – Rp. 2,500,000 113 26.00 

 Rp. 2,500,000 – Rp. 3,500,000 60 13.80 

 >Rp. 3,500,000 79 18.20 

 Total 435 100.00 

4. Distance 

 Far 52 12.00 

 Near 383 88.00 

 Total 435 100.00 

Source: Primary data, 2022 

Based on Table 1, most of the respondent’s age is in 

the early adult category (18-40 years), namely 238 people 

(54.71%), respondents with the last education of 

SMA/MA/SMK, as many as 186 people (42.80%), the 

income of most of the respondents is <Rp. 1,500,000 which 

is 183 people (42.10%) and the distance from the 

respondent's residence to the health service facility the 

closest is 383 people (88.00%). 

3.2 SEM Structural Model with SmartPLS 

The Partial Least Square Structural Equation 

Model (PLS-SEM) has gained increasing attention in the 

last decade due to its flexibility and ability to model 

complex relationships. Researchers used SmartPLS 3.29 
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to process the data, ensuring no missing values in the 

responses. The analysis covers various variables, 

including preventive behaviour (Y) such as smoking, 

alcohol consumption, healthy diet, and physical activity; 

demographic variables (X1); perceived susceptibility 

(X2); perceived seriousness (X3); perceived benefit (X4); 

perceived barrier (X5); self-efficacy (X6); and cues to 

action (X7).  

The inner model is evaluated using R-square 

values for dependent constructs and path coefficients to 

assess hypothesis significance. A higher R-square 

indicates a better predictive model, while path 

coefficients determine hypothesis testing significance. 

The R-square values, which indicate the influence 

of independent variables on the dependent variable, are 

provided in Table 2. These values highlight the predictive 

strength of each variable, with Preventive Behavior 

showing the highest R-Square value (0.951), indicating 

strong predictive power, while Perceived Barrier (0.317), 

Susceptibility (0.210), and Seriousness (0.208) show 

moderate influence. Self-efficacy (0.150) and Perceived 

Benefit (0.047) contribute less. 

The f-square values further assess effect sizes, 

highlighting the impact of Barrier, Benefit, Cues to 

Action, Preventive Behavior, Self-Efficacy, Seriousness, 

and Susceptibility on the model's structure. The detailed 

f-square values, which indicate the effect sizes of these 

variables, are provided in Table 2. 

 

Table 2. F-square value for effect size assessment 

Variable Barrier Benefit Cues to 

action 

Preventive 

behavior 

Self efficacy Seriousness Susceptibility 

Barrier 
   

0.010 
   

Benefit 
   

0.010 
   

Cues To Action 
   

0.000 
   

Demography 0.066 0.090 
  

0.369 0.075 0.083 

Preventive Behavior 
       

Self efficacy 
   

0.003 
   

Seriousness 
   

0.018 
   

Susceptibility 
   

0.060 
   

Information: ✓ F-square < 0.02 is negligible or considered to have no effect 

✓ 0.02 ≤ f-square ≤ 0.14; the effect is small 

✓ 0.15 ≤ f-square ≤ 0.35; the effect is moderate 

✓ f-square > 0.35; the influence is large (Sarstedt, et al., 2017).(36) 

This table presents f-square values, indicating the 

effect sizes of each variable in the structural model. The 

results show that Demography has a moderate influence 

on Self-Efficacy, while most other relationships exhibit 

small or negligible effects. 

As shown in Table 2, most variables have a small 

effect size on the model, as indicated by the low f-square 

values. The Demography variable has the largest effect on 

Self-Efficacy (0.369), indicating a moderate impact, while 

its influence on other variables such as Barrier, Benefit, 

Seriousness, and Susceptibility ranges from small to 

moderate. Other variables, such as Self-Efficacy, 

Seriousness, and Susceptibility, have minimal effect sizes, 

indicating weaker relationships with the outcome 

variables. Overall, most relationships in the model exhibit 

small effect sizes, except for the moderate influence of 

Demography on Self-Efficacy. 

3.2.1 Q-square (Q2) and q2 effect size analysis 

This section presents further analysis of the 

Structural Equation Model (SEM) using Construct Cross-

Validated Redundancy. This analysis includes SSO (Sum 

of Squares Observed), SSE (Sum of Squares Explained), 

and Q² values, which assess the predictive relevance of 

key constructs such as Perceived Barrier, Perceived 

Benefit, Cues to Action, Demography, Preventive 

Behavior, Self-Efficacy, Perceived Seriousness, and 

Perceived Susceptibility. The detailed results of this 

analysis are provided in Table 3. 

The table presents Q² values, which measure the 

predictive relevance of the constructs. Preventive 

Behavior has the highest Q² value (0.328), indicating 

strong predictive relevance, meaning the model explains 

a significant portion of its variance. Perceived Barrier 

(0.156), Perceived Susceptibility (0.133), Perceived 

Seriousness (0.130), and Self-Efficacy (0.119) have 
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moderate predictive relevance. Perceived Benefit has a 

very low Q² value (0.028), suggesting weak predictive 

power. Cues to Action and Demography show no 

predictive relevance in this analysis. Overall, Preventive 

Behavior is the best-explained construct, while other 

variables show varying levels of predictiveness. 

 

Table 3. Construct cross-validated redundancy 

Variable SSO SSE Q2 

Perceived barrier 1305.000 1101.335 0.156 

Perceived benefit 1305.000 1268.103 0.028 

Cues to action 435.000 435.000 - 

Demography 1740.000 1740.000 - 

Preventive behavior 1740.000 1168.612 0.328 

Self efficacy 1305.000 1149.888 0.119 

Perceived seriousness 1305.000 1135.318 0.130 

Perceived susceptibility 1305.000 1131.505 0.133 

Source: SmartPLS 3.29 processed products; SSO: Sum of Squares Observed; SSE: Sum of Squares Error; Q²: Predictive Relevance. 

The Q² values indicate the model's predictive 

strength, with Preventive Behavior showing the highest 

Q² value (0.328), suggesting strong predictive relevance. 

Perceived Barrier (0.156), Perceived Susceptibility (0.133), 

Perceived Seriousness (0.130), and Self-Efficacy (0.119) 

demonstrate moderate predictive power, while Perceived 

Benefit (0.028) exhibits weak predictive relevance. Cues to 

Action and Demography show no predictive power in 

this analysis. These results highlight that Preventive 

Behavior is the best-explained construct, while other 

variables vary in their predictive strength. 

3.2.2 Hypothesis testing 

The Inner Model (structural model), which 

comprises r-squared output, parameter coefficients, and 

t-statistics, is used to test hypotheses. With the aid of 

SmartPLS 3.29 software, a hypothesis is approved or 

rejected depending on the significance between 

constructs, t-statistics, and p-values. A t-statistic value 

>1.96 and a p-value of 0.05 (5%) are used as benchmarks. 

The hypothesis testing results are presented in Table 6, 

and the research model is illustrated in Figure 2: 

The Inner Model (structural model), which 

comprises r-squared output, parameter coefficients, and 

t-statistics, is used to test hypotheses. With the aid of 

SmartPLS 3.29 software, a hypothesis is approved or 

rejected depending on the significance between 

constructs, t-statistics, and p-values. A t-statistic value 

>1.96 and a p-value of 0.05 (5%) are used as benchmarks. 

The hypothesis testing results are provided in 

Supplementary Table 3, while the research model is 

presented in Figure 2. 

3.3 Analisis Path Coefficients 

To determine the direct influence between 

constructs in the model, path coefficients analysis was 

carried out using SmartPLS. The test results are shown in 

Table 4 below. The following Table 4 presents the Path 

Coefficients results, which assess the significance of 

relationships between variables in the model based on T-

statistics and P-values. These results help determine 

whether the hypothesized paths are accepted or rejected, 

indicating the strength and validity of the relationships 

between constructs, such as barriers, benefits, self-

efficacy, and preventive behaviours. 

The Path Coefficients Results, which assess the 

significance of relationships between variables in the 

model based on T-statistics and P-values, are presented in 

Supplementary Table 3. These results help determine 

whether the hypothesized paths are accepted or rejected, 

indicating the strength and validity of the relationships 

between constructs, such as barriers, benefits, self-

efficacy, and preventive behaviors 

4. DISCUSSION 

Our findings indicate that demographic 

characteristics particularly higher education, income, and 

proximity to health facilities positively influence 

perceived susceptibility, seriousness, benefits, and self-

efficacy, while reducing perceived barriers. These results 

align with similar studies from Indonesia(18) and 

Southeast Asia,(19) which found socioeconomic status to 

be a key determinant of preventive health behaviors. 

Studies among oil industry workers also displayed that 

self-efficacy and perceived barriers are crucial predictors 
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Figure 2. Model output showing the relations proposed between latent (*p-Value < 0.05) 

of heart disease prevention behavior. Together, this 

supports the proposition that demographic determinants 

consistently shape health perceptions and actions.(20–23) 

Perceived susceptibility and seriousness emerged as 

strong predictors of preventive behavior in our model, 

matching the established role of these constructs in HBM 

applications across chronic disease contexts.(24–26) For 

instance, meta-analyses on diabetes patients showed high 

perceived severity increases tertiary preventive behaviors 

by 2.6 times.(20) Similarly, a cross-sectional study among 

metabolic syndrome patients found significant 

associations between HBM dimensions and preventive 

actions.(27) Among older adults with hypertension in 

Indonesia, perceived vulnerability, seriousness, and self-

efficacy were directly associated with improved health 

behavior.(28)

 

Table 4. Path coefficients results 

 
T statistics 

(|O/STDEV|) 

p-value Information 

Barrier -> Preventive 5.725 0.000 Accepted 

Benefit -> Preventive 1.642 0.101 Rejected 

Cues -> Preventive 1.818 0.070 Rejected 

Demography -> Barrier 12.402 0.000 Accepted 

Demography -> Benefit 5.025 0.000 Accepted 

Demography -> Self 7.429 0.000 Accepted 

Demography -> Serious 11.083 0.000 Accepted 

Demography -> Suscept 11.207 0.000 Accepted 

Self -> Preventive 0.226 0.821 Rejected 

Serious -> Preventive 5.348 0.000 Accepted 

Suscept -> Preventive 7.062 0.000 Accepted 

Source: SmartPLS 3.29 processed products 
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Our results also support global evidence that 

theory-based educational interventions using HBM 

components can significantly improve preventive 

behaviors. For example, a study in Iran revealed that 

HBM-based health education increased knowledge, 

perceived susceptibility, severity, and benefits, while 

reducing perceived barriers—leading to improved 

cardiovascular preventive practices.(29–31) The effective 

combination of HBM and surveillance tools like WHO 

STEPS was also reported to enhance adherence and 

awareness in community settings.(13) Although perceived 

benefits and self-efficacy correlated positively with 

preventive behaviors in our context, many respondents 

still faced low self-efficacy and lacked sufficient external 

motivation.(32,33) Only around 6% of participants reported 

cues to action, suggesting a critical gap in external 

prompting mechanisms. This finding is consistent with 

community-based NCD interventions in Indonesia and 

Vietnam, where increased awareness and screening did 

not necessarily translate into significant behavior change 

due to low levels of cue-driven motivation [20]. Global 

community efforts such as Finland’s North Karelia 

Project spotlight the power of combining risk 

surveillance with structured behavioral interventions—

achieving large reductions in cholesterol, smoking rates, 

and cardiovascular mortality over time.(34) Similarly, the 

Caerphilly Heart Disease Study demonstrated that 

adherence to multiple healthy lifestyle behaviors 

substantially lowers risk of chronic disease.(35) These 

underline the potential of interventions that not only 

educate but actively support behavior change through 

ongoing cues and reinforcement. 

These comparisons emphasize the novelty and 

value of our study: it is among the first in Indonesia to 

combine individual-level behavioral constructs (HBM) 

with population-based risk surveillance data (WHO 

STEPS) in the context of self-paying BPJS Mandiri 

members. The integrated approach provides a 

comprehensive understanding of motivators and barriers 

to preventive behavior. It carries practical implications: 

BPJS Kesehatan can leverage routine STEPS data to tailor 

educational interventions, embed regular cues to action, 

and target socioeconomically vulnerable subgroups with 

context-appropriate messages. 

However, some limitations warrant attention. 

First, the cross-sectional study design prevents causal 

inferences, limiting conclusions about temporal 

relationships between constructs. Second, the sample is 

restricted to BPJS Mandiri participants in Banjarmasin, 

reducing generalizability to other regions or populations. 

Third, reliance on self-reported measures introduces 

potential recall and social desirability biases. Finally, 

while combining HBM and STEPS introduces conceptual 

breadth, this study did not account for environmental or 

policy-level determinants—elements that may interact 

significantly with behavior and should be explored in 

future longitudinal or mixed-methods research. 

5. CONCLUSION 

Results of the study indicate that demographic 

factors are important correlates of perceived 

susceptibility and seriousness, benefits, barriers and self-

efficacy for the prevention of heart disease. Since the 

perceptions of adults are associated with their preventive 

behaviours, integrating the Health Belief Model (HBM) 

into the WHO STEPWise approach may generate rich 

information on these beliefs and their influence on 

preventive behaviours. In other words, with the 

experience of HBM regarding how beliefs about health 

risks and benefits affect behaviour, further combined 

with the STEPWise approach which is focused on 

monitoring and managing risk factors for non-

communicable disease, BPJS Kesehatan could 

conceivably design more effective preventive efforts. This 

approach collectively can not only overcome the 

educational, and economic gaps but also develop positive 

health behaviours and have a significant preventive effect 

on chronic as well as catastrophic diseases. This can help 

reduce the impact on the national health system by 

reducing the burden of funding it. 
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