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Background: Sustained self-care is essential for effective hypertension management, particularly dietary salt reduction. In many
community-based settings, including primary care areas in Indonesia, hypertension control remains suboptimal due to inadequate self-
care practices and persistent high salt consumption, contributing to unfavorable biomarkers such as elevated blood pressure, BMI, and
metabolic indicators.

Objective: This study aimed to evaluate the effectiveness of the Behavior-Tailored Intervention (BHATIN) model on knowledge,
Theory of Planned Behavior (TPB) constructs, self-efficacy, hypertension self-care behaviors, salt preference, and clinical outcomes
(blood pressure, BMI, and metabolic biomarkers) among adults with hypertension.

Methods: A quasi-experimental pretest—posttest design with a non-equivalent control group was conducted among 90 adults with
hypertension (intervention = 45; control = 45). The intervention group received the BHATIN program integrating TPB-based
behavioral strategies, mindfulness-informed coaching, skill-based training, and social support, while the control group received
standard care. Data were collected using knowledge, TPB-based questionnaires and clinical measurements (salt preference, blood
pressure, BMI, and metabolic biomarkers) and analyzed using paired and independent t-tests (p < 0.05).

Results: The intervention group showed significant improvements in attitude, subjective norm, perceived behavioral control,
intention, self-efficacy, and self-care behaviors (all p < 0.001). Significant reductions were also observed in systolic and diastolic
blood pressure, total cholesterol, random blood glucose, and salt preference (p < 0.05), where the control group showed minimal
change.

Conclusion: The BHATIN model improves psychosocial determinants, self-care behaviors, salt preference, and selected clinical
biomarkers among adults with hypertension, providing a feasible nurse-led strategy for community-based hypertension management.
Keywords: hypertension self-care, salt preference, behavior-tailored intervention, mindfulness-based health coaching, theory of
planned behavior

Introduction

Hypertension remains a major global public health challenge and a leading contributor to cardiovascular morbidity and
premature mortality. Despite the availability of effective antihypertensive therapies, blood pressure control in real-world
settings remains suboptimal, largely due to poor adherence and inadequate long-term self-management behaviors.'*
Consequently, international guidelines emphasize comprehensive hypertension management that integrates pharmacolo-
gical treatment with sustained lifestyle modification and ongoing support within primary care systems.’
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Among lifestyle-related determinants, dietary sodium intake plays a critical role in blood pressure regulation. Robust
evidence from randomized trials and meta-analyses demonstrates that sodium reduction leads to clinically meaningful
decreases in systolic blood pressure, with greater benefits observed with sustained and substantial reduction.* Large-scale
pragmatic studies further highlight the clinical relevance of salt-related behavior change, showing that salt substitution
strategies can reduce cardiovascular events in high-risk populations.” However, translating this evidence into daily
practice remains challenging, as salt consumption is strongly influenced by habitual taste preferences and culturally
embedded dietary patterns.

A persistent challenge in hypertension management is the intention—behavior gap, whereby individuals express
motivation to adopt healthier behaviors but struggle to maintain consistent implementation. The Theory of Planned
Behavior (TPB) provides a well-established framework for understanding this gap, positing that attitudes, subjective
norms, and perceived behavioral control (PBC) shape behavioral intention and subsequent action.® Empirical studies in
hypertension populations indicate that TPB constructs are associated particularly perceived behavioral control with
adherence to dietary, physical activity, and treatment-related self-care behaviors.”* Nevertheless, TPB-based education
alone may be insufficient to address practical barriers, emotional factors, and habitual behaviors that undermine sustained
lifestyle change.

Beyond cognitive determinants, psychological stress and affective states can exacerbate unhealthy eating behaviors,
including excessive salt intake. Mindfulness-based interventions have emerged as promising approaches to enhance self-
regulation, reduce stress reactivity, and support behavioral control. Evidence suggests that mindfulness-based strategies
can improve self-efficacy and contribute to blood pressure reduction through improved stress management and awareness
of habitual behaviors.” Integrating mindfulness with behavior change frameworks may therefore strengthen the transla-
tion of intention into sustained action.

Importantly, mindfulness-based self-regulation may complement TPB constructs by strengthening perceived beha-
vioral control and enhancing the alignment between intention and action.'®'' By increasing awareness of habitual
responses and improving emotional regulation, mindfulness practices may facilitate greater control over taste-driven
behaviors, including salt consumption.'*'® Within this integrated framework, salt preference can be conceptualized as
a modifiable behavioral mechanism through which cognitive intention and self-regulatory capacity influence measurable
clinical outcomes such as blood pressure and metabolic biomarkers.*'*

Collectively, these findings underscore the need for theory-driven, behaviorally tailored interventions that go beyond
education by explicitly targeting psychosocial mechanisms, self-regulation capacities, and taste-related behaviors. While
multicomponent self-management interventions have shown promise in improving hypertension outcomes,'” limited
evidence exists for integrated models that simultaneously operationalize TPB constructs, incorporate mindfulness-based
coaching, and explicitly position salt preference as a behavioral mediator linking psychological intention to measurable
clinical outcomes. Most prior studies have examined these components independently rather than within a unified
theoretical pathway. Consequently, the pathway through which psychological intention and self-regulatory processes
translate into sustained modification of salt preference and measurable clinical outcomes remains insufficiently
understood.

The Behavior-Tailored Intervention (BHATIN) model was conceptually developed as an integrated, theory-driven
framework designed to operationalize this behavioral pathway. The model combines TPB-based cognitive components
targeting attitudes, subjective norms, and perceived behavioral control'®!” with mindfulness-guided self-regulation
strategies aimed at enhancing emotional awareness and stress management.'® Within this integrated framework, salt
preference modification is conceptualized as a central behavioral mechanism linking psychological intention and self-
regulatory capacity to measurable clinical outcomes, including blood pressure and related metabolic biomarkers.'*' To
address this gap, the present study developed and evaluated the Behavior-Tailored Intervention (BHATIN) model, aiming
to assess its effectiveness in improving TPB constructs, self-efficacy, self-care behaviors, knowledge, salt preference,
blood pressure, BMI, and metabolic biomarkers.
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Methods

Study Design

This study employed a quasi-experimental pretest—posttest design with a non-equivalent control group to evaluate the
effectiveness of the Behavior-Tailored Intervention (BHATIN) on knowledge, Theory of Planned Behavior (TPB)
constructs, self-care management, BMI, and clinical biomarkers among patients with hypertension. The study was
conducted in a community-based primary healthcare setting in Jatinangor, West Java, Indonesia, from March to
October 2025. Participants were allocated into two groups: an intervention group that received the BHATIN program
in addition to usual hypertension care and a control group that received usual hypertension care only. This design was
selected to allow evaluation of behavioral and clinical changes over time while considering practical and ethical
constraints in real-world nursing practice. An overview of the BHATIN intervention structure, including session
strategies, main activities, and multidisciplinary roles involved in each phase, is presented in Table 1.

Sample Size, Setting, and Intervention Procedure

The sample in this study consisted of patients with hypertension who met the eligibility criteria and agreed to participate.
Sample size calculation was performed using G¥*Power software with a significance level (o) of 0.05 and a statistical
power (1-B) of 0.95. The effect size was estimated based on mean and standard deviation values reported in a previous

Table | Session, Main Activities, and Interdisciplinary Roles of the BHATIN Intervention

Session & Strategy Main Activities Multidisciplinary
Reflection, Baseline Assessment, | . Baseline assessment of participant characteristics and clinical conditions (blood | I. Researcher
and Experience sharing pressure, body mass index, random blood glucose, total cholesterol, uric acid, | 2. Research assistant
and salt preference) 3. Primary healthcare
2. Assessment of Theory of Planned Behavior (TPB) components (attitudes, sub- nurse (NCD program)
jective norms, perceived behavioral control, intention, and behavior), self- 4. Community health
efficacy, and knowledge workers
3. Guided self-reflection and experience sharing related to hypertension self-care | 5. Family members
management 6. Community leaders
Identification and motivation I. Identification of individual, social, and cultural barriers to hypertension self-care | |. Researcher
enhancement 2. Exploration of personal motivation and readiness for behavior change using | 2. Research assistant
a health coaching approach. 3. Senior coach
3. Introduction to mindfulness-based awareness related to stress and high-salt | 4. Family member
food consumption. 5. Community health

workers

6. Community leaders

Skill based coaching and goal I. Individual goal setting using the SMART approach (Specific, Measurable, | |. Researcher
setting Achievable, Relevant, Time-bound) 2. Research assistant
2. Practical training on preparing low-salt healthy meals. 3. Senior coach
3. Education on hypertension self-care management (dietary modification, physical | 4. Family members
activity, stress management, and medication adherence). 5. Community health
4. Development of individualized daily living activity plans based on participants’ workers
needs 6. Community leaders
Self-monitoring, follow up, and I. Self-monitoring of behaviors and blood pressure using logbooks and monitoring | |. Researcher
evaluation sheets 2. Community health
2. Home visits conducted at least once per week workers
3. Evaluation of changes in self-care behaviors, salt preference, and TPB | 3. Primary healthcare
components nurse (NCD program)

4. Provision of feedback and follow-up reinforcement.

Abbreviation: NCD, Non-Communicable Disease.
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study,” in which the mean + SD was 2.42 + 0.73 for the intervention group and 3.04 + 0.92 for the control group,
resulting in an effect size of 0.75. Based on this calculation, a minimum of 40 participants per group was required. To
anticipate potential dropouts, an additional 10% was added, yielding 45 participants per group and a total sample size of
90 participants. In anticipation of potential attrition, the calculated sample size was increased by 10%. This adjustment
was based on methodological recommendations for community-based behavioral interventions, where dropout rates
typically range between 5-20%, depending on intervention duration and follow-up period.”'** Given the 12-week
intervention period and primary care setting, a conservative 10% attrition rate was considered appropriate to maintain
adequate statistical power.

Participants were recruited from different villages within the same district to minimize potential contamination
between intervention and control groups while maintaining comparable socio-demographic and healthcare contexts.
One village was designated as the intervention site, while another served as the control site. Participants in the
intervention area received the Behavior-Tailored Intervention (BHATIN) program, whereas participants in the control
area received standard hypertension care routinely provided by primary healthcare services. Baseline demographic and
clinical characteristics were assessed prior to intervention, and statistical comparisons indicated no significant differences
between groups at baseline (Table 2).

Both primary healthcare settings were located within the same district health authority and operated under comparable
service structures. Routine hypertension care was delivered using the same standard management protocols, including
regular blood pressure monitoring, antihypertensive medication management, and standard lifestyle counselling provided
by primary healthcare staff. Therefore, the primary distinction between the two settings was the implementation of the
BHATIN program in the intervention village, whereas the control village continued to receive standard hypertension care.

Table 2 Comparison of Baseline Demographic Data and Health Information Between the Experimental and the Control Group

Baseline Characteristics of Control Group (N= 45) Experimental Group (N= 45) p-value
Participants . .
Min-Max n % Min-Max n %
MeanitSD MeaniSD

General Information

Age 35-55 47.07+6.720 35-55 47.20+6.341 1.000
Sex
Male 5 1.1 2 4.4 0.434
Female 40 88.9 43 95.6
Income 600,000-5,000,000 | 2,255,555+897,358.638 | 500,000-3,500,000 | 2,124,444+816,075.853 0.470
Living Together 2-9 4.49+1.766 2-7 4.38+1.134 0.723
Marital Status
Had not married | 2.2 0 0 0.549
Married 42 93.3 42 93.3
Widow/Widower 2 4.4 3 6.7
Occupation
Not working 0 0 2 44 0.475
Housewife 34 75.6 37 82.2
Farmer 0 0 0 0
Laborers 2 4.4 0 9
Fishermen 0 0 0 0
Self-Employed 2 44 2 4.4
Private Sector 3 6.7 | 22
Others 4 8.9 3 6.7
(Continued)
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Table 2 (Continued).

Baseline Characteristics of Control Group (N= 45) Experimental Group (N= 45) p-value
Participants . |
Min-Max n % Min-Max n %
MeaniSD MeaniSD

Education

No Formal Education 3 6.7 0 0 0.394

Primary School 12 26.7 10 222

Secondary School 15 333 22 48.9

High School 14 311 8 17.8

Diploma 0 0 2 44

Bachelor | 22 3 6.7
Smoking status

Yes 6 13.3 3 6.7 0.644

No 39 86.7 42 933
History of Hypertension
Duration of illness 1-20 5.02+3.882 1-27 5.56+5.128 0.579
Family history of hypertension

Have hypertension 29 64.6 29 64.4 1.000

No history of hypertension 16 35.6 16 35.6
Diseases other than hypertension

No have 38 84.4 37 82.2 0.938

Diabetes Mellitus 0 0 3 6.7

Asthma 2 4.4 0 0

Gastritis 5 1.1 4 8.9

Gastritis and Diabetes

Mellitus 0 0 | 22
TPB components and
supporting factors
Knowledge 34-43 37.9612.383 35-43 39.71x1.914 0.081
Attitude 32-105 79.89+19.639 29-105 57.67+23.684 0.107
Subjective Norm 33-98 73.87+15.662 17-92 49.33+£18.831 0.225
Perceived behavioral control 6-21 12.16+3.567 4-28 11.60+4.741 0.412
Behavioral Intention 5-35 22.40+6.394 4-28 12.93+7.155 0.147
Self-efficacy 34-71 51.76+9.740 29-74 48.89+10.536 0.281
Self-care Behavior 23-48 33.56+6.500 25-47 34.27+5.634 0.307
Clinical biomarkers
Weight (kg) 47-96 63.7+10.7552 41-95 58.9+10.6727 0.035
Height (cm) 144-175 154.62+6.870 143-170 152.07+4.845 0.044
Body mass index (kg/m?) 19.14-41.55 26.68+4.3725 18.22-39.54 25.46+4.5237 0.198
Systolic blood pressure (mmHg) 140-201 154.16+13.129 140-223 157.42+17.805 0.325
Diastolic blood pressure (mmHg) 90-149 97.87x11.776 90-129 97.27+8.321 0.781
Cholesterol (mg/dl) 121-242 171.67+27.492 145-310 207.93+41.002 <0.001
Random blood glucose 78-300 112.64+40.240 87-342 122.04+44.586 0.297
Uric acid 3.2-84 5.213+1.0509 3.6-10.3 6.116x1.6188 0.002
Salt Preference 0.108-0.360 0.185+0.07614 0.009-0.342 0.124+0.08478 0.001

Notes: p values represent homogeneity tests used to assess baseline comparability between the intervention and control groups (independent t-test for continuous variables).
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The inclusion criteria were: (1) adults aged 35-55 years; (2) diagnosed with hypertension and presenting uncontrolled
blood pressure, defined as systolic blood pressure >140 mmHg and/or diastolic blood pressure >90 mmHg; (3) currently
receiving routine antihypertensive treatment with stable medication for at least three months prior to enrolment; and (4)
able to communicate effectively and provide informed consent. Exclusion criteria included: (1) documented cardiovas-
cular complications such as coronary heart disease or stroke; (2) pregnancy; (3) diagnosed cognitive impairment or
severe psychiatric disorders that could interfere with participation or adherence to the intervention; and (4) inability to
complete all stages of the study. The BHATIN intervention implementation flow is presented in Figure 1.

The intervention group received the Behavior-Tailored Intervention (BHATIN) program, a theory-driven and nurse-
led intervention designed to improve hypertension self-care management by targeting behavioral determinants and salt
preference. The program consisted of four structured sessions: reflection and baseline assessment, identification of
barriers and motivation enhancement, skill-based coaching with goal setting, and self-monitoring with follow-up
evaluation. The BHATIN intervention consisted of four structured sessions delivered over a 12-week period, following
a 4-week preparatory phase. Each session was conducted in small group formats of 68 participants, delivered face-to-
face by trained facilitators including researchers, senior health coaches, and community nurses experienced in hyperten-
sion management. Each session lasted approximately 60—90 minutes and followed a standardized session manual to
ensure consistency of delivery. A standardized session manual and structured monitoring forms were used to ensure
consistency in delivery across all phases.

The multidisciplinary team involved in the BHATIN program consisted of researchers, research assistants, primary
healthcare nurses (NCD program), senior coaches, community health workers, family members, and community leaders.
Researchers were responsible for overall coordination, baseline assessment procedures, and supervision of intervention
implementation. Research assistants supported data collection, documentation, and monitoring activities. Primary
healthcare nurses facilitated clinical assessments and reinforced standard hypertension management practices. Senior
health coaches delivered behavioral coaching sessions, guided motivational discussions, and introduced mindfulness-
based strategies. Community health workers assisted with follow-up activities and community-based reinforcement.
Family members and community leaders contributed to strengthening social support, normative influence, and sustain-
ability of behavior change. Implementation of each intervention phase involved these multidisciplinary team members
according to their professional roles. Researchers and primary healthcare nurses conducted baseline clinical assessments,
senior health coaches facilitated behavioral coaching sessions, while community health workers and family members
supported follow-up monitoring and reinforcement of behavior change at the community level. Details of session was

explained in detail as follows:

B A S G A ¢

Baseline TPB-Tailored TPB-Driven Behavioral Clinical
Assessment Intervention Behavior Change Changes Outcomes
Modules Mechanisms
l /L l y A l / A l
Baseline TPB-Tailored TPB-Driven Clinical
Assessment Intervention Behavior Change Outcomes
Modules Mechanisms
Assessment of Patients adopt Reduction in
clinical parameters,  Includes TPB-based  Activates attitudes, a low-salt diet salt preference,
salt preference, health coaching, subjective norms, and regulate their  systolic & diastolic
TPB constructs, mindfulness training, and perceived behavior salt preference blood pressure,
self-efficacy, and skill-based education, control based on and improved
self-care behaviors social and family support, Planned Behavior (TPB) hypertension self-care
and nurse-led facilitation control

Figure | BHATIN Implementation flow.
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Phase |: Reflection, Baseline Assessment, and Experience Sharing

At the beginning of the intervention, participants underwent a comprehensive baseline assessment conducted by trained
nurses and researchers. This phase included assessment of sociodemographic characteristics, clinical parameters (blood
pressure, body mass index, random blood glucose, total cholesterol, uric acid), salt preference, and self-care behaviors. In
addition, TPB constructs: attitudes, subjective norms, perceived behavioral control, intention, as well as self-efficacy and
knowledge were measured. Participants were then guided through reflective discussions to explore their daily experi-
ences, challenges, and perceptions related to hypertension management, dietary habits, and salt consumption. This
reflective process aimed to increase awareness of existing behaviors and establish rapport between participants and
facilitators.

Phase 2: Identification of Barriers and Motivation Enhancement

In this phase, individualized behavioral, social, and cultural barriers to hypertension self-care were identified through
guided interviews and group discussions. Using a health coaching approach, facilitators explored participants’ motiva-
tion, readiness to change, and perceived control over dietary and lifestyle behaviors. Mindfulness techniques were
introduced to enhance self-awareness related to stress, emotional eating, and habitual salt consumption. This phase
primarily targeted the strengthening of attitudes, subjective norm, and perceived behavioral control as core TPB
determinants.

Phase 3: Skill-Based Coaching and Goal Setting

Participants then engaged in skill-based coaching sessions focused on translating intention into practical behavior.
Individualized goals were established using the SMART (Specific, Measurable, Achievable, Relevant, and Time-
bound) framework. Practical training included preparation of low-salt meals, portion control strategies, daily activity
planning, stress management techniques, and adherence to antihypertensive medication. Family members and community
health cadres were involved to reinforce social support and normative influences. This phase aimed to strengthen self-
efficacy and facilitate sustained changes in salt preference and self-care practices.

Phase 4: Self-Monitoring, Follow-Up, and Evaluation
During the final phase, participants were encouraged to conduct self-monitoring of blood pressure and daily behaviors
using logbooks and monitoring sheets. Regular follow-up was conducted through home visits and community-based
meetings to provide feedback, address emerging barriers, and reinforce behavioral changes. At the end of the intervention
period, participants underwent post-intervention assessment to evaluate changes in TPB constructs, self-care behaviors,
salt preference, and clinical biomarkers.

Overall, the BHATIN intervention was designed to bridge the intention-behavior gap by positioning salt preference as
a key behavioral mediator, supported by self-efficacy and mindfulness-based coaching. This structured, behavior-tailored
approach reflects real-world nursing practice and emphasizes sustainable self-care management for patients with
hypertension.

Instruments
The instruments used in this study consisted of structured questionnaires and clinical biomarker measurements, as
described below.

Demographic and Health Information Questionnaire

A demographic and health information questionnaire was developed by the researchers to collect participants’ back-
ground and health-related data, including age, sex, occupation, educational level, marital status, clinical history,
physiological data, and behavioral characteristics related to hypertension management. The content validity of this
questionnaire was reviewed and approved by a panel of experts.
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Hypertension Knowledge-Level Scale (HK-LS)

Hypertension-related knowledge was measured using the Hypertension Knowledge-Level Scale (HK-LS), adapted from
the Hypertension Evaluation of Lifestyle and Management Knowledge Scale (HELM). The instrument consists of 10
items assessing general knowledge of hypertension, hypertension complications, and factors influencing hypertension
management and control. Items are presented in true—false and multiple-choice formats. The questionnaire was translated
into Indonesian and underwent validity and reliability testing. Construct validity was confirmed using Pearson correlation
(r > 0.2632), and internal consistency reliability was high, with a Cronbach’s alpha of 0.890, indicating excellent
reliability.”>**

Intention Behavior Questionnaire (IBQ)

The Intention Behavior Questionnaire (IBQ) was used to assess components of the Theory of Planned Behavior,
including attitude, subjective norm, perceived behavioral control, intention, and supporting constructs such as behavioral
beliefs, normative beliefs, control beliefs, outcome evaluation, and motivation to comply. The questionnaire consisted of
favorable and unfavorable statements rated on a 7-point Likert scale, along with several multiple-choice and open-ended
items. Lower scores indicate stronger confidence in performing the behavior, whereas higher scores reflect greater
uncertainty. The IBQ has demonstrated acceptable validity and reliability, with a reported Cronbach’s alpha of
0.623.02>2¢

Self-Efficacy Questionnaire

Self-efficacy in hypertension management was measured using a questionnaire adapted from the self-efficacy instrument
developed by Gheashlagh et al (2018) and modified to fit the Indonesian cultural context. The questionnaire consists of
16 items rated on a 5-point Likert scale, ranging from very confident to very unconfident. Higher scores indicate better
self-efficacy in managing hypertension. Validity testing showed that all items met the criteria (r > 0.2632), and the
instrument demonstrated good internal consistency, with a Cronbach’s alpha of 0.827.%’

Hypertension Self-Care Profile (HBP-SCP)
Hypertension self-care management was assessed using the Hypertension Self-Care Profile (HBP-SCP), originally
developed by Han et al*® to evaluate behavioral, motivational, and self-efficacy components of hypertension self-
management. The instrument consists of 60 items divided into three domains: behavior (20 items), motivation (20
items), and self-efficacy (20 items). Each item is rated on a 4-point Likert scale, with higher scores indicating better
hypertension self-care performance and stronger self-efficacy in blood pressure management.

The HBP-SCP has demonstrated strong psychometric properties in previous validation studies. In the present study,
the instrument showed item validity coefficients ranging from 0.572 to 0.922, a Content Validity Index (CVI) of 0.964,
and excellent internal consistency reliability (Cronbach’s o = 0.955), indicating high validity and reliability.>’

BMI (Body Mass Index)

Body weight was measured using a calibrated digital scale with participants wearing light clothing and no shoes, and
height was measured using a portable stadiometer. BMI values were classified according to the Asia-Pacific criteria as
follows: <18.5 kg/m” (underweight), 18.5-22.9 kg/m? (normal weight), 23.0-24.9 kg/m* (overweight), and >25.0 kg/m?
(obese). This classification is recommended for Asian populations due to evidence that cardiovascular and metabolic risk
factors occur at lower BMI thresholds compared with global WHO cutoffs.*°

Clinical Biomarker Measurements

Clinical biomarkers included blood pressure, salt preference, random blood glucose, total cholesterol, and uric acid
levels. Blood pressure was measured using a digital sphygmomanometer following standard guidelines. All patents were
seated comfortably for at least five minutes before measurement, with the arm supported at heart level. Two measure-
ments were taken at one-minute intervals, and the average value was recorded. Salt preference was assessed using
a handheld salinometer (temperature salt concentration tester hydrometer analyzer) through a graded salt solution test, in
which salt solutions were prepared by mixing distilled water and 0.9% NacCl to produce a series of concentrations ranging
from 0% to 100%. Participants’ preferred salt concentration was determined based on the selected concentration level
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and recorded as an indicator of salt preference. Random blood glucose levels were measured using a GlucoDr Super
Sensor AGM 2200, provided by the primary healthcare center. Total cholesterol and uric acid levels were measured using
the Autocheck GCU 3-in-1 device. Capillary blood samples were obtained using sterile procedures. All measurements
were conducted at baseline and at the end of the intervention period using the same procedures to ensure consistency.
BMI was calculated as weight in kilograms divided by height in meters squared (kg/m?). Body weight was measured
using a calibrated digital scale with participants wearing light clothing and no shoes. Height was measured using
a portable stadiometer with participants standing upright in the Frankfort horizontal plane. BMI categories were classified
according to the Asia-Pacific criteria, with values <18.5 kg/m? classified as underweight, 18.5-22.9 kg/m* as normal
weight, 23.0-24.9 kg/m? as overweight (at risk), 25.0-29.9 kg/m? as obese class I, and >30 kg/m? as obese class II.

Outcome Measures

All outcomes assessed in this study were predefined prior to data collection and included psychosocial, behavioral, and
clinical parameters. Psychosocial outcomes comprised TPB constructs (attitude, subjective norm, perceived behavioral
control, and intention), knowledge, and self-efficacy. Behavioral outcomes included hypertension self-care behaviors and
salt preference. Clinical outcomes consisted of blood pressure, body mass index (BMI), random blood glucose, total
cholesterol, and uric acid levels. All outcomes were measured at baseline and post-intervention.

Data Collection

Data collection was conducted in several stages following ethical approval and participant recruitment. Prior to data
collection, all participants received an informed consents which is details of explanation on the study objectives,
procedures, potential benefits, and risks of participation in this study. At baseline (pre-test), data were collected from
both the intervention and control groups. Two trained research assistants were involved in this study. Their responsi-
bilities included participant recruitment, scheduling assessments, assisting with informed consent procedures, conducting
baseline and post-intervention data collection, recording anthropometric and clinical measurements, and performing data
entry. However, for delivering the BHATIN intervention, they were not involved. Although full blinding was not feasible
due to the quasi-experimental design and geographical allocation, research assistants responsible for outcome assessment
were not involved in intervention facilitation and were instructed to adhere strictly to standardized measurement
procedures.

Prior to data collection, research assistants underwent structured training conducted by the principal investigator. The
training covered study protocols, ethical procedures, standardized administration of questionnaires, anthropometric
measurement techniques, blood pressure assessment procedures, and documentation guidelines.

Following baseline assessment, participants in the intervention group received the BHATIN (Behavior-Tailored
Intervention) program with the usual care, while participants in the control group received usual care provided by
primary healthcare services. During the intervention period, data related to behavioral engagement and self-monitoring
were documented using monitoring sheets and logbooks, particularly for blood pressure and daily self-care practices. At
the end of the intervention period (post-test), the same set of measurements was repeated in both groups. Post-
intervention data collection included reassessment of clinical biomarkers, salt preference, TPB components, self-
efficacy, hypertension knowledge, and self-care behaviors. All data were collected by trained personnel who followed
standardized data collection protocols to ensure consistency and reliability across measurements. The participant
allocation process and overall program implementation are summarized in Figure 2.

Data Analysis

The data were analysed using the descriptive analysis and inferential analysis. Demographic characteristics of the
participants were analyzed using descriptive statistics and presented as frequencies, percentages, means, and standard
deviations. Data normality was assessed using the Shapiro—Wilk test, which indicated that the study variables were
normally distributed. To examine within-group differences before and after the implementation of the BHATIN model in
both the intervention and control groups, a paired #-test was applied. To evaluate between-group differences between the
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Participants with hypertension who met the inclusion criteria

A 4

Not willing to participate | Informed consent ‘ Inclusion criteria:

Aged 35-55 years

2. Uncontrolled blood pressure (systolic

A4 A 4 >140 mmHg and diastolic 290 mmHg)

illi ioi 3. currently receiving routine

Exclude from the study | | Willing to participate | antihypertensive treatment with stable
medication for at least three months
prior to enrolment

4. able to communicate effectively and

provide informed consent

-

v
Intervention group (N=45) 4—{ Proceed to group allocation |—>| Control group (N=45) |

l

Pre-test (Knowledge, TPB constructs, Pre-test (Knowledge, TPB constructs,
behavior, self-efficacy, clinical outcomes) behavior, self-efficacy, clinical outcomes)
A 4 Y
Intervention group: ) Control group: ]
1. Routine program from the primary Routine program from the primary
healthcare center healthcare center
2. Implementation of the BHATIN model,
including:

a. Health education on hypertension
management (45-60 minutes),
covering:

1) Hypertension concepts
(definition, causes,
complications, and treatment)

2) Dietary management of
hypertension

3) Physical activity

4) Stress management

5) Social and cultural roles in
hypertension management 12 weeks

b. Health goal setting using the
SMART framework through
health coaching strategies

c. Development of an individualized
hypertension management plan
based on participants’ needs

d. Monitoring and evaluation

12 weeks

Post-test (Knowledge, TPB constructs, behavior,
> self-efficacy, clinical outcomes)

A

Figure 2 Samples allocation and program implementation.

intervention and control groups after the intervention, an independent #-test was used. All statistical analyses were
performed using IBM SPSS Statistics software. The level of statistical significance was set at p < 0.05.

Ethical Considerations

This study was conducted in accordance with the principles of the declaration of Helsinki. Ethical approval for this study
was obtained from the Ethics Committee of Universitas Padjadjaran (No. 54/UN6.KEP/EC/2025). The study was
conducted in accordance with the ethical principles outlined by the Council for International Organizations of Medical
Sciences (CIOMS) and the World Health Organization (WHO), including respect for persons, beneficence, and justice.
Written informed consent was obtained from all participants prior to data collection.
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Results
Comparison of Baseline Demographic Data and Health Information Between the
Experimental and the Control Group

Most participants in both the experimental (95.6%) and control groups (88.9%) were female, with a comparable mean
age of 47.20 £ 6.34 years in the experimental group and 47.07 £ 6.72 years in the control group. The majority of
participants were married, lived with family members, and were housewives with secondary to high school educational
backgrounds. Monthly income levels and smoking status were similar between groups. The mean duration of hyperten-
sion exceeded five years in both groups, and approximately two-thirds of participants reported a family history of
hypertension. Baseline scores for knowledge, attitude, subjective norm, perceived behavioral control, intention, self-
efficacy, and self-care behavior did not differ significantly between groups. Clinical biomarkers, including body mass
index, systolic and diastolic blood pressure, and random blood glucose, were generally comparable at baseline, although
differences were observed in cholesterol, uric acid levels, and salt preference. Overall, the experimental and control
groups demonstrated comparable baseline characteristics prior to the implementation of the BHATIN intervention, as
presented in Table 2.

Effect of BHATIN Model on Attitude, Subjective Norm, Perceived Behavioral Control
and Intention Among Patients with Hypertension

Table 3 shows changes in attitude, subjective norm, perceived behavioral control, intention, self-efficacy, and self-care
behavior before and after the BHATIN intervention. In the intervention group, all Theory of Planned Behavior
components: attitude, subjective norm, perceived behavioral control, and intention along with self-efficacy and self-
care behavior, improved significantly after the intervention (p < 0.001). The mean attitude score increased from 57.67 £
23.68 to 90.91 £ 9.11, while subjective norm improved from 49.33 + 18.83 to 91.18 + 5.90. Similarly, perceived
behavioral control increased from 11.60 & 4.741 to 23.36 + 4.024, and behavioral intention increased from 12.93 £+ 7.155
to 32.07 £ 2.435. Improvements were also observed in self-efficacy (48.89 + 10.53 to 62.67 £ 9.02) and self-care
behavior (34.27 + 5.634 to 54.73 + 12.721). In contrast, the control group showed no significant changes in most

Table 3 Mean Difference of Attitude, Subjective Norm, Perceived Behavioral Control and
Behavioral Intention Before and After Implementation of BHATIN Within Intervention and
Control Group (N= 45)

Variables Pre-Test Post-Test t df | p-value

Mean SD Mean SD

Intervention group

Attitude 57.67 | 23.684 | 9091 9.112 | —8626 | 44 | <0.001
Subjective norm 49.33 18.83 | 91.18 5.90 —14.696 | 44 | <0.001
Perceived behavioral control | 11.60 | 4.741 2336 | 4.024 | —12.342 | 44 | <0.001
Behavioural Intention 12.93 7.155 32.07 2.435 -16.79 | 44 | <0.001
Self-efficacy 48.89 10.53 | 62.67 9.02 —6.601 | 44 | <0.001
Self-care Behaviors 3427 | 5.634 5473 | 12.721 | -8.778 | 44 | <0.001

Control group

Attitude 76.89 | 19.639 | 86.60 | 13.891 | —3.169 | 44 0.003
Subjective norm 7387 | 15662 | 78.18 | 16.959 | —1.210 | 44 0.233
Perceived behavioral control | 10.96 | 4.106 12.16 | 3.567 —1.454 | 44 0.153
Behavioural Intention 22.40 6.394 22.71 3.603 -0.298 | 44 0.767
Self-efficacy 51.76 | 9.740 | 55.09 | 9.032 | —I1.761 | 44 0.085
Self-care Behaviors 33.56 | 6500 | 3496 | 6.138 | —I.109 | 44 0.273

Notes: p value were obtained using paired t-tests to compare pre-test and post-test scores within each group.
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variables; only attitude increased significantly (p = 0.003), while subjective norm, perceived behavioral control, intention,
self-efficacy, and self-care behavior remained unchanged (p > 0.05).

Effect of the BHATIN Model on Attitude, Subjective Norm, Perceived Behavioral

Control and Intention Between the Intervention and Control Group

Table 4 presents the between-group comparison of Theory of Planned Behavior (TPB) components and self-care
behavior after the intervention. Participants in the intervention group demonstrated substantially higher scores than
those in the control group. Post-intervention attitude scores were slightly higher in the intervention group (90.91 £ 9.112)
compared with the control group (86.60 + 13.891). Subjective norm scores were 91.18 = 5.902 in the intervention group
compared with 78.18 & 16.959 in the control group, while perceived behavioral control was 23.36 £+ 4.042 versus 12.16 =
3.567, respectively (p < 0.001). Similar differences were observed for behavioral intention, self-efficacy, and self-care
behaviors (p < 0.001). No statistically significant difference was observed for attitude (p = 0.085).

Effect of BHATIN Model on Blood Pressure, Cholesterol Level, BMI, Random Blood

Glucose, Salt Preference Before and After Intervention
Table 5 shows significant reductions in the intervention group for systolic blood decreased pressure from 157.42 +
17.805 mmHg to 147.84 + 10.805 mmHg (p = 0.008), diastolic blood pressure decreased from 97.27 + 8.321 mmHg to

Table 4 Mean Difference of Attitude, Subjective Norm, Perceived Behavioral Control and
Behavioral Intention After Implementation of BHATIN Between Intervention and Control
Group (N= 45)

Variables Intervention Group | Control Group t df P
Mean SD Mean SD

Attitude 90.91 9.112 86.60 13.891 1.741 | 88 | 0.085
Subjective norm 91.18 5.902 78.18 16.959 | 4.857 | 88 | <0.001
Perceived behavioral control 23.36 4.042 12.16 3.567 13.972 | 88 | <0.001
Behavioral Intention 32.07 2.435 22.71 3.603 14.432 | 88 | <0.001
Self-efficacy 62.67 9.025 55.09 9.032 3.981 | 88 | <0.001
Self-care behaviors 54.73 12.721 34.96 6.138 9.393 | 88 | <0.001

Notes: p values were obtained using independent t-tests to compare outcomes between the intervention and control
groups.

Table 5 Mean Difference of Blood Pressure, Cholesterol Level, BMI, Random Blood
Glucose, Salt Preference Before and After Implementation of BHATIN Within
Intervention and Control Group (N= 45)

Variables Pre-Test Post-Test t df P
Mean SD Mean SD
Intervention group
Systolic BP 157.42 | 17.805 | 147.84 | 10.805 2.791 44 | 0.008
Diastolic BP 97.27 8.321 93.16 6.502 2680 | 44 | 0.010
Body Mass Index 25.46 4.524 24.18 3.750 1.407 | 44 | 0.166
Cholesterol level 207.93 | 41.002 | 18833 | 36.294 | 2.120 | 44 | 0.040
Random blood glucose | 122.04 | 44.586 | 100.87 | 22.557 | 2.697 | 44 | 0.010
Uric Acid 6.12 1.6188 5.58 1.3882 1.608 | 44 | 0.115
Salt Preference 0.124 | 0.0849 | 0.097 | 0.0324 | 2.079 | 44 | 0.043
(Continued)
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Table 5 (Continued).

Variables Pre-Test Post-Test t df P
Mean SD Mean SD

Control group
Systolic BP 15742 | 17.805 | 150.98 | 12.014 1.786 | 44 | 0.081
Diastolic BP 97.87 11.776 | 96.89 6.336 0438 | 44 | 0.664
Body Mass Index 26.68 4.373 26.68 4.225 0.247 | 44 | 0.806
Cholesterol level 171.67 | 27.492 | 17531 | 34991 | —0.595 | 44 | 0.555
Random blood glucose | 112.64 | 40.240 | 110.76 | 43.692 0272 | 44 | 0.787
Uric Acid 6.116 1.6188 | 5.484 1.0898 | 2.505 | 44 | 0.016
Salt Preference 0.185 | 0.076l 0.172 | 0.0888 | 0713 44 | 0.480

Notes: p values were obtained using paired t-tests to compare pre-test and post-test scores within each group.

93.16 = 6.502 mmHg (p = 0.010). Total cholesterol also declined from 207.93 + 41.002 mg/dL to 188.33 + 36.294 mg/dL
(p = 0.040), while random blood glucose decreased from 122.04 + 44.586 mg/dL to 100.87 &+ 22.557 mg/dL (p = 0.010),
and salt preference (p = 0.043) after receiving the BHATIN intervention, while body mass index and uric acid levels did
not change significantly (p > 0.05). In the control group, no significant changes were observed in most clinical
biomarkers and salt preference (p > 0.05), except for uric acid levels (p = 0.016).

Effect of BHATIN Model on Blood Pressure, Cholesterol Level, BMI, Random Blood

Glucose, Salt Preference Between the Intervention and Control Groups

Table 6 presents the between-group comparison of clinical biomarkers following the intervention. Significant
differences were observed between the intervention and control groups in diastolic blood pressure in the inter-
vention group 93.16 + 6.502 mmHg compared with the control group 96.89 + 6.336 mmHg (p = 0.007), body
mass index (BMI) was also lower in the intervention group (24.178 = 3.750) than in the control group (26.459 +
4.225) (p = 0.008), and salt preference (p < 0.001). Participants in the intervention group demonstrated a greater
reduction in BMI compared with those receiving usual care, indicating that the BHATIN model was associated not
only with blood pressure improvement but also with modest anthropometric changes over the intervention period.
No statistically significant between-group differences were identified for systolic blood pressure, total cholesterol,

random blood glucose, or uric acid levels at post-intervention (p > 0.05).

Table 6 Mean Difference of Blood Pressure, Cholesterol Level, BMI, Random Blood
Glucose, Salt Preference After Implementation of BHATIN Between Intervention and
Control Group (N= 45)

Variables Intervention Group | Control Group t df p
Mean SD Mean SD

Systolic BP 147.84 10.307 150.98 | 12.014 | —1.328 | 88 | 0.118
Diastolic BP 93.16 6.502 96.89 6.336 | —2.759 | 88 | 0.007
Body Mass Index 24.176 3.750 26459 | 4225 | —2.711 | 88 | 0.008
Cholesterol level 188.33 37.294 17531 | 34.991 1.708 | 88 | 0.091
Random blood glucose 100.87 22.557 110.76 | 43.692 | —1.349 | 88 | 0.181
Uric Acid 5.578 1.3882 5484 | 1.0898 | 0355 | 88 | 0.724
Salt Preference 0.972 0.0323 0.172 | 0.0888 | —5.346 | 88 | <0.001

Notes: p values were obtained using independent t-tests to compare outcomes between the intervention and
control groups.
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Discussion

This study described the effect of the BHATIN model intervention the TPB components and clinical outcomes among
hypertension patients. This study advances existing literature by illustrating how TPB constructs can be operationalized
within a nurse-led, behaviorally tailored intervention that directly addresses self-regulation and dietary behavior in
community settings.®’

A key contribution of the BHATIN model lies in conceptualizing salt preference as a modifiable behavioral mediator,
rather than a fixed dietary habit. While most TPB-based interventions have focused primarily on intention and adherence
outcomes, the BHATIN model integrates mindfulness-based health coaching and skills-oriented strategies to address
habitual taste preferences that often undermine dietary sodium reduction. The significant reduction in salt preference
observed in this study supports evidence that taste-related behaviors are responsive to structured behavioral interventions,
particularly when combined with reflective awareness and continuous reinforcement.*'-*?

Improvements in perceived behavioral control (PBC) and self-efficacy warrant particular attention, as these constructs
functioned as proximal enablers of behavior change rather than distal cognitive outcomes. The inclusion of skills-based
training, SMART goal setting, and self-monitoring enhanced participants’ capacity to manage real-world barriers, such as
selecting low-sodium foods, managing stress, and maintaining physical activity. This finding aligns with previous studies
showing that interventions targeting PBC and self-efficacy are more likely to bridge the intention—behavior gap in
chronic disease self-management.’*** The concurrent improvements in diastolic blood pressure and body mass index
further suggest that strengthening behavioral control mechanisms can yield downstream cardiometabolic benefits, even in
the absence of explicit weight-loss targets.

One important implication of these findings relates to the well-documented intention—behavior gap in hypertension
self-management. Although individuals may report positive attitudes and intentions to reduce salt intake and improve
lifestyle behaviors, sustaining these behaviors in daily practice is often hindered by contextual, emotional, and habitual
influences. The BHATIN model appears to address this gap by integrating cognitive restructuring through the constructs
of the Theory of Planned Behavior with self-regulatory strengthening via mindfulness-based training and structured skill
development, consistent with contemporary behavior change frameworks that emphasize perceived behavioral control
and self-regulation.'®'?

Specifically, improvements in perceived behavioral control and self-efficacy likely strengthened participants’ capacity
to manage dietary and emotional triggers in daily life,'"® while mindfulness practices may have increased awareness of
habitual responses related to salt consumption and emotional regulation.'®*> Within this integrated framework, salt
preference functioned as a concrete behavioral mechanism through which psychological readiness was translated into
measurable behavioral change. This sequential pathway illustrates how cognitive intention was progressively translated
into sustained behavioral adjustment and subsequent physiological improvement. Thus, changes in psychosocial deter-
minants did not remain at the cognitive level but were operationalized through strengthened self-regulation and
modification of taste preference as a pathway toward physiological improvement. The subsequent reductions in blood
pressure and cardiometabolic markers further suggest that behavioral modification extended beyond cognitive intention
and resulted in clinically meaningful outcomes.

In contrast, the control group demonstrated significant improvement only in attitude, reinforcing evidence that
education or routine care alone may influence cognitive evaluations but rarely produces sustained behavioral change.
Previous research has consistently shown that attitude change without concurrent enhancement of behavioral control,
self-regulation, and social support is insufficient to drive meaningful health behavior change.***” These findings high-
light the limitations of education-only approaches in hypertension management.

Beyond psychosocial outcomes, the BHATIN model was also associated with significant reductions in clinical
biomarkers, including blood pressure, total cholesterol, random blood glucose, and salt preference. These effects are
consistent with evidence that structured behavioral and self-management interventions effectively improve blood
pressure and cardiometabolic risk profiles among patients with hypertension.*!** Importantly, the significant reduction
in salt preference highlights the novelty of the BHATIN approach, as taste-related behaviors are often under-recognized
in conventional interventions. Previous studies have shown that sustained salt reduction through education, behavioral

reinforcement, and follow-up can stabilize blood pressure and improve long-term hypertension control.>'*>!
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The clinical relevance of these findings warrants further consideration. Even modest reductions in blood pressure are
associated with meaningful decreases in cardiovascular morbidity and mortality at the population level. Therefore, the
observed improvements in blood pressure and cardiometabolic biomarkers in this study may have important implications
for long-term cardiovascular risk management when maintained over time. The concurrent modification of salt pre-
ference suggests that behavioral adjustments extended beyond cognitive intention to tangible dietary practices directly
linked to hypertension control. Importantly, these findings indicate that strengthening psychosocial determinants through
structured behavioral support may translate into clinically meaningful improvements in cardiometabolic regulation,
particularly in community-based populations where sustained lifestyle modification is often challenging.

From an implementation perspective, the BHATIN model was delivered within existing community-based primary
healthcare structures and led by trained nurses, indicating feasibility without the need for highly specialized or resource-
intensive infrastructure. The structured yet adaptable design comprising behavioral assessment, mindfulness-guided self-
regulation, skills based coaching, and self-monitoring allows integration into routine hypertension follow-up visits
without disrupting established service workflows. Furthermore, the involvement of family members and community
health cadres strengthens continuity of behavioral support beyond clinical encounters, thereby enhancing sustainability at
the community level. By reinforcing and systematizing roles that already exist within primary care and community health
programs, the intervention enhances implementation capacity without creating parallel systems or excessive additional
workload. This multidisciplinary and community-oriented framework increases the potential scalability and long-term
integration of the intervention within routine primary healthcare practice.

Overall, these findings underscore the value of the BHATIN model as a comprehensive, nurse-led, behaviorally
tailored intervention that integrates psychosocial mechanisms, practical skill development, and dietary behavior mod-
ification. By explicitly linking TPB constructs with mindfulness-based training and social support, the BHATIN model
addresses the intention—behavior gap while remaining feasible within real world healthcare settings. As such, it offers
a theoretically grounded and potentially sustainable framework for strengthening community-based hypertension self-

care management.

Strength and Limitation

This study has several notable strengths. First, the BHATIN model was developed using a robust theoretical foundation,
integrating the Theory of Planned Behavior with mindfulness-informed behavioral support and tailored strategies
specifically targeting salt preference and self-regulation. This theory-driven design enhances conceptual coherence and
intervention relevance. Second, the use of a quasi-experimental design with a comparison group enabled evaluation of
both psychosocial determinants and objective clinical biomarkers within a real-world community setting. Third, the
simultaneous assessment of behavioral constructs and cardiometabolic outcomes provides a multidimensional under-
standing of hypertension self-care management, strengthening the practical applicability of the findings. Nevertheless,
several limitations warrant careful consideration. The allocation of participants based on geographical areas rather than
individual randomization may introduce potential selection bias and limit internal validity. Although baseline character-
istics were statistically comparable between groups, the possibility of unmeasured confounding factors cannot be fully
excluded. Consequently, the observed between-group differences should be interpreted as associative rather than
definitively causal. In addition, the follow-up duration of 12 weeks may not be sufficient to determine the long-term
sustainability of behavioral modifications and clinical improvements. While short-term changes were observed, longer
follow-up periods are required to assess durability of behavioral adherence and sustained cardiovascular risk reduction.
Furthermore, although the intervention was conceptually grounded in the Theory of Planned Behavior, the proposed
behavioral pathways linking psychosocial determinants, salt preference, and clinical biomarkers were not formally tested
using mediation or causal modeling analyses. Therefore, the underlying mechanisms should be interpreted as theoreti-
cally informed rather than empirically confirmed. Future research employing randomized controlled designs, longer
follow-up periods, and formal mediation analyses would provide stronger evidence regarding causal relationships and

mechanism pathways.
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Conclusion

The findings of this study demonstrate that the BHATIN (Behavior-Tailored Intervention) model effectively improves
key psychosocial constructs, self-care behaviors, and selected clinical biomarkers among patients with hypertension. By
addressing behavioral determinants, social support, self-efficacy, and salt preference, the BHATIN model offers
a comprehensive and theory-driven approach to hypertension self-care management. This intervention has the potential
to be integrated into community-based nursing practice to support sustainable lifestyle modification and blood pressure

control.
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