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Abstract

Cardiovascular diseases (CVDs) are still among the major public health issues all over
the world and significantly contribute to morbidity and mortality. Even though drugs are an
integral element of the treatment process, there are many cases where patients do not adhere
to the prescribed treatment. In order to improve patients' adherence to the treatment and
understand the reasons why this adherence takes place, one should look into factors that impact
it. This study will be based on the Health Belief Model (HBM), which is helpful in this regard.
The purpose of this narrative review is to consolidate the evidence related to the link between
HBM constructs and adherence to medication among adults diagnosed with cardiovascular
diseases (CVD). It will further highlight important determinants, as well as implications for
cardiovascular nursing.Literature supporting the review were obtained by conducting
systematic searches in PubMed/MEDLINE, Web of Science, Scopus, Science Direct, Research
Gate, and Google Scholar. All articles published in the English language between January
2021 and July 2026 were considered. Several research approaches like quantitative,
qualitative, mixed-methods, and intervention research studies were considered to provide a
complete perspective on the available evidence. Methodological quality and reporting of the
narrative review were assessed using the Scale for the Assessment of Narrative Review Articles
(SANRA), whereas interpretation of the results was based on the constructs of the Health Belief
Model (HBM).Across the 25 studies, self-efficacy and perceived barriers were the strongest
and most modifiable HBM predictors of adherence, while susceptibility, severity, benefits, and
cues to action contributed more variably. HBM-based educational and mobile health
interventions improved HBM scores, adherence, and, in several studies, blood pressure
control, though HBM constructs alone explained only modest-to-moderate variance in
adherence. Non-HBM factors such as medication cost, regimen complexity, healthcare access,
social support, and the patient—provider relationship independently predicted adherence and,
in some studies, outweighed classic HBM beliefs altogether. The HBM offers a useful but
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inadequate framework for understanding modifiable beliefs around cardiovascular medication
adherence; its constructs consistently identify self-efficacy and barrier reduction as
intervention targets, but explain only part of adherence behavior. Effective strategies should
combine HBM-informed education with barrier reduction, self-efficacy building, social
support, and digital health tools, adapted to local cultural and health-system context.
Longitudinal and intervention research particularly from Pakistan is needed to test integrated,
culturally adapted models of sustained adherence.

Keywords: Health Belief ,Model medication adherence, cardiovascular
diseases,hypertension,self-efficacy, perceived barrierscardiovascular nursing, m-Health.
INTRODUCTION

Cardiovascular diseases (CVD) continue to be the number one cause of death around the globe

and a significant public health problem throughout the world. As reported by the World Health
Organization (WHO, 2025), about 19.8 million people succumbed to CVD in 2022, making up for 32%
of all deaths across the globe. About 85% of deaths due to CVD have been caused by heart attacks and
strokes. Almost three-fourths of CVD deaths take place in developing countries, where there is
inadequate access to the diagnosis, prevention, treatment, and management of such diseases. (WHO,
2025).

Long-term pharmacological treatment forms the basis of control for cardiovascular diseases.
Several lines of evidence have shown that anti-hypertensive, statins, antiplatelet agents, anticoagulants,
beta-blockers, and renin—angiotensin system inhibitors dramatically reduce recurrent cardiovascular
events, improve survival, and enhance the quality of life for patients who adhere to the medications as
prescribed. However, the ability to realize those benefits has been contingent on adherence to treatment
over the long term. Despite significant advances in pharmacotherapy for cardiovascular diseases,
treatment adherence has emerged as one of the most potent determinants of treatment outcomes and a
substantial cause of preventable adverse cardiovascular outcomes (Khalil, & Zeltser, 2024).

Medication adherence is the extent to which an individual's behavior in taking medications
corresponds to the recommendations agreed upon with a prescriber. Among patients who have
cardiovascular diseases, there is inadequate adherence to long-term medication regimens in 40-60%,
increasing the likelihood of more hospitalizations, recurrent cardiovascular events, failure of
treatment, and avoidable costs in health care, and unnecessary mortality (Simon et al., 2021).
Adherence is now perceived as complex behavior, and the determinants of adherence go beyond patient
motivation into clinical, psychosocial, socioeconomic, and even healthcare system variables.

The Health Belief Model (HBM) represents one of the best-known theoretical frameworks used to
predict health behaviors, especially related to chronic conditions management. The HBM was
originally proposed by Rosen stock and later modified by Becker et al. It posits that people's
participation in recommended health behaviors depends on several cognitive variables, including
perceived susceptibility to the given condition, severity of possible consequences, expected benefits of
the given behavior, perceived barriers, cues to action, and self-efficacy, or the belief in their ability to
act (Rosenstock, 1974: Yulianti et al., 2025). In cardiovascular disease management, these cognitive
factors are important in understanding why patients may adhere to or discontinue their prescribed
medications, even when they recognize the importance of medication therapy. Understanding
psychological determinants alongside demographic and clinical factors can help identify barriers to
medication adherence and guide the development of evidence-based interventions to improve treatment
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outcomes (Alyafei & Carr, 2024).

There have been many observational studies carried out among patients suffering from
hypertension, coronary heart disease, heart failure, and various other cardiovascular conditions that
have revealed the presence of strong associations between HBM components and adherence to
medications. Among the HBM components, it is usually perceived barriers that exhibit negative
correlations with adherence to medications, while perceived benefits, self-efficacy, and cues to action
often correlate positively with adherence (Islam, et al., 2025). However, the importance and the degree
of significance of individual components of HBM may vary greatly depending on the study population,
health care system, cultural background, and the methods of measurement (Yulianti, et al., 2025:
Nelson et al., 2024). Such inconsistency makes the generalization of results difficult.

Nevertheless, despite an increased number of research works in this field, the synthesis of the
existing evidence regarding the relationship between the Health Belief Model and adherence to
medications in cardiovascular diseases has not been done yet. Most of the existing systematic reviews
deal with interventions aimed at improving adherence, health system barriers, and cardiovascular
disease, but not with the theoretical aspect of the Health Belief Model itself (Kalantzi et al., 2023).

Furthermore, evidence originating from low- and middle-income countries, including Pakistan,
remains limited and has not been comprehensively synthesized within a behavioral theory framework.
Therefore, this evidence-based narrative review examines current evidence on how Health Belief Model
(HBM) constructs are related to medication adherence among adults with cardiovascular diseases. It
focuses on identifying the HBM factors most strongly associated with adherence, comparing findings
across different cardiovascular conditions, highlighting gaps in the existing literature, and discussing
their implications for nursing practice, patient education, behavioral interventions, and future research
(Novita et al., 2025).

Review Design:

A narrative review of an evidence-based nature was undertaken in order to investigate the current
evidence base regarding the association between the Health Belief Model (HBM) and medication
adherence in adult populations with cardiovascular and associated cardio-metabolic conditions. The
SANRA Scale, which stands for the Scale for the Assessment of Narrative Review Articles, was used
during the review process in order to ensure transparency and structuring of the study as well as to
enhance the quality of the synthesis.

Literature Search Strategy

An extensive and organized literature search was performed in order to find out published studies
that investigated the association between the HBM and the adherence to medication in the adult
population suffering from cardiovascular diseases (CVDs). Electronic searches were performed in
PubMed/MEDLINE, Web of Science, Scopus, Science Direct, Research Gate, and Google Scholar.
Studies that had been published during the period from January 2021 till July 2026 and written in the
English language were chosen, and the final literature search was performed in July 2026.

A combination of Medical Subject Headings (MeSH) and free text words related with the Boolean
operators “AND” and “OR” was used for the search. MeSH terms and keywords such as “Health
Belief Model”, “medication adherence”, “medication compliance”, “cardiovascular disease”,
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“hypertension”, “coronary artery disease”, “heart failure”, “stroke”, “atrial fibrillation”, “self-
efficacy”, “perceived susceptibility”, “perceived severity”, ‘“perceived benefits”, “perceived
barriers”, and “cues to action” were used.

Eligibility Criteria:

Studies were included were peer-reviewed, involved adults with cardiovascular or related cardio-
metabolic conditions, and examined medication adherence in relation to the HBM or one or more of
its constructs. Quantitative, qualitative, mixed-methods, intervention, and relevant high-quality review
studies were considered to provide a broad understanding of the available evidence. Editorials,
conference abstracts, dissertations, gray literature, non-English publications, and studies not related
to cardiovascular disease or medication adherence were excluded.

Study Selection and Data Extraction:

Following the completion of the literature search process, articles retrieved from the databases
were screened based on their titles and abstracts followed by a thorough examination of those that
could possibly meet the eligibility criteria set out. Data was extracted systematically, including
information about the first author, year of publication, country of origin, study design, participants’
characteristics, cardiovascular disease being addressed, technique employed to evaluate the level of
adherence to medications, HBM components under investigation, nature of interventions where
available, and the key results concerning adherence.

Data Synthesis:

Findings were organized narratively on the basis of the six basic HBM constructs, namely:
perceived susceptibility, perceived severity, perceived benefits, perceived barriers, self-efficacy, and
cues to action. The results were compared between different types of cardiovascular diseases, health
care settings, and geographic locations to highlight the similarities and differences as well as possible
gaps and directions for further research. This narrative review is guided by the methodological
framework of the Scale for the Assessment of Narrative Review Articles (SANRA).

Literature Review of Selected Articles:

Author | e Country | e Title of the Study e Stud | ¢ Findings New
& year y
of Desi
publicat gn
ion
Ogungb | e USA e Medication e Syste | ¢ The systematic review aimed to examine
e et al Adherence mati medication adherence interventions for
(2021) Interventions  for c cardiovascular disease in low- and middle-
Cardiovascular Revi income countries (LMICs). Of the 45 studies
Disease in Low- ew included, 33 (72%) used multi-component
and Middle-Income interventions and 41 (91%) addressed
Countries: A patient-level factors, including education,
Systematic Review counseling, reminders, and cognitive-
behavioral strategies. One study employed an
HBM-based educational intervention, while
overall, multi-component and technology-
based interventions demonstrated greater
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effectiveness in  improving medication
adherence than single-component
approaches.

e Jeon et|e South Effects of | e Syste The systematic review and meta-analysis
al. Korea Medication mati aimed to evaluate the effectiveness of
(2022) Adherence o medication adherence interventions among

Interventions  for Revi older adults with chronic illnesses. Of the 7
Older Adults with ew studies, 5 used counseling and 2 used
Chronic IlInesses: and education, with 2 incorporating personalized
A Systematic Meta telenealth counseling. Overall, interventions
Review and Meta- - significantly improved medication adherence
Analysis anal (Hedges’ g = 0.500); notably, 1 study
ysis employed an HBM-based educational
intervention, addressing key constructs
including perceived susceptibility, severity,
benefits, barriers, self-efficacy, and cues to
action, with a significant effect (Hedges’ g =

0.883).

e Amdem | e Ethiopia Perception e Cros The research was conducted with the purpose
ariam et Towards S- of measuring the levels of the perceived
al. Cardiovascular secti cardiovascular disease (CVD) preventive
(2022) Diseases onal practices among bank employees through the

Preventive stud application of the Health Belief Model

Practices  Among y (HBM). In a total of 253 participants, the

Bank Workers in perceived  susceptibility and perceived

Hossana Town severity were measured at the levels of 147

Using the Health (58.1%) and 137 (54.2%). Meanwhile, the

Belief Model perceived benefits and barriers were scored
on an average level of 144 (57.0%) and 143
(56.5%). The probability of CVD prevention
was found to be 62.0%.

e Unni & |e United Exploring a New | e Theo The Hierarchical Model for Medication
Bae States Theoretical Model retic Adherence (HMMA) was postulated by Unni
(2022) to Explain the al and Bae to provide an explanation for the

Behavior of Revi behavior associated with adherence to
Medication ew medication. The model consists of five stages
Adherence including health literacy, illness belief,

medication  belief,  self-efficacy, and

medication adherence where illness belief has
elements of HBM like perceived susceptibility
and severity. The authors recommended that
interventions should be formulated on the
basis of individual needs, but the model has
not yet been empirically validated.
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Wang et | ¢ China e Health Beliefs | «  Cros | ¢  The study aimed to examine health beliefs and
al. Associated with S- their relationship with preventive behaviors
(2022) Preventive secti against non-communicable diseases (NCDs)
e Behaviors Against onal among 4,453 participants using the Health
Non-communicable stud Belief Model (HBM). The highest HBM
Diseases y scoring index was for perceived benefits
(92.2%), followed by perceived susceptibility
(84.3%), cues to action (82.3%), perceived
severity (82.2%), and self-efficacy (78.1%),
while perceived barriers had the lowest score
(55.5%). Overall, perceived barriers
(5=0.416) and self-efficacy ($=0.435) had the
greatest direct effects on preventive
behaviors, and the HBM constructs
collectively explained 51.0% of the variance
in NCD-related preventive behaviors.
Naeemi | e Iran e The Effect of |e Qua |e The study aimed to evaluate the effect of an
et al Educational Si- HBM-based educational intervention on self-
(2022) Intervention on expe care behaviors among older adults with
Self-Care Behavior rime hypertension. After three months, the highest
in Hypertensive ntal improvement was observed in perceived
Older People: Stud susceptibility (69.3 to 84.4), followed by
Applying the y perceived severity (76.03 to 90.6), while
Health Belief perceived barriers showed the greatest
Model reduction (63.01 to 24.9; P < 0.001). Self-
efficacy increased from 62.7 to 74.1, and
overall self-care improved significantly from
60.02 to 79.4 (P < 0.001) in the intervention
group.
Yuetal. | ¢ China o Knowledge, e Cros | ¢ The study aimed to assess knowledge,
(2022) Attitudes, and S- attitudes, and barriers related to medication
Barriers Related to secti adherence among older patients with
Medication onal coronary heart disease in China. The findings
Adherence of Older stud indicated that medication adherence was
Patients with y influenced by patients’ knowledge, attitudes
Coronary  Heart toward treatment, and perceived barriers,
Disease in China highlighting the importance of addressing
patients’ beliefs and obstacles to long-term
medication use. The study emphasized that
insufficient knowledge and greater perceived
barriers were associated with poorer
medication adherence, suggesting the need
for targeted education and individualized
support.
Nematz | e Iran o Effects of Health [e Qua | e The study aimed to determine the effect of an
ad et al. Belief Model in Si- HBM-based educational intervention on self-
(2023) Promoting Self- expe care behaviors among hypertensive older
Care Behaviors rime adults. Among 106 participants, the
Among ntal intervention group showed significant
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Hypertensive Older Stud improvements in all HBM constructs, with

Adults y self-efficacy increasing from 28.81 to 34.34,
cues to action from 27.00 to 33.06, and
perceived susceptibility from 33.28 to 37.25
(P < 0.001). Perceived barriers decreased
from 22.42 to 15.58, while self-care scores
increased substantially from 39.94 to 56.55 (P
< 0.001).

e Subih et | ¢ Jordan Medication e Cros The study aimed to assess medication
al. Adherence Among S- adherence and identify factors associated
(2023) Patients with secti with adherence among patients with

Cardiovascular onal cardiovascular diseases (CVDs). A total of

Diseases: A Cross- Stud 270 participants were included. The findings

Sectional Study y revealed poor medication adherence, with
88% of patients demonstrating low adherence
(mean = 2.56 + 1.89), while 74.8% reported
high social support. Marital status and
number of chronic diseases were positively
associated with medication adherence,
whereas smoking was negatively associated
and emerged as the only significant
independent  predictor of  medication
adherence (8 = —0.163, p = 0.028).

e Zahed e United Investigating the | ¢ Long Purpose of this study was to determine the
et al States Effect of an itudi effect of mHealth-based health coaching
(2023) mHealth Coaching nal program on the health beliefs, adherence to

Intervention on Pilot self-management practice and blood pressure
Health Beliefs, Stud among the hypertensive patients. Out of 35
Adherence and y participants enrolled in this study, 34 have
Blood Pressure of successfully completed this study with
Patients with average age of 44.8 £+ 14.1 years. Significant
Hypertension: A changes were observed in the domain of self-
Longitudinal efficacy (4.57 t0 5.98, p < 0.001) and cues to
Single-Group Pilot action (5.04 t0 5.91, p = 0.02); however, there
Study were no significant reductions in the barriers.
The adherence to self-management for BP
and weight monitoring increased from 26.5 to
28.74/30 (p = 0.011). At the same time there
was a reduction in the level of SBP (136.3 to
130.8 mmHg) and DBP

o Al- e Oman Role of Health | e Cros Among 360 cardiovascular patients in Oman,
Nouman Literacy, Social s- medication adherence was associated with
i et al Support, Patient- secti demographic, psychosocial, and healthcare
(2023) Physician onal factors. The patient—physician relationship

Relationship, and Corr was the strongest positive predictor (f =
Health-Related elati 0.242, p < 0.01), with the model explaining
Quality of Life in onal 22.5% of adherence variance (R? = 0.225).
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Predicting Stud Health literacy was not significant, while
Medication y higher education was negatively associated
Adherence in with adherence (f = —0.147, p = 0.019).
Cardiovascular

Diseases in Oman

e Bakhshi | ¢ Iran The Effect of Health | ¢  Qua The study evaluated the effect of HBM-based
et al Belief Model-based Si- education on medication adherence and HBM
.(2023) Education on expe constructs among 45 cardiovascular patients.

Empowering rime After three months, adherence significantly

Cardiovascular ntal improved in the intervention group (6.63 £

Patients for stud 0.26 vs. 5.29 £+ 0.16; p = 0.001), with a

Medication y significant group x time interaction (p =

Adherence 0.049). The intervention also significantly
improved perceived benefits, self-efficacy,
and perceived barriers, with significant
improvements across all HBM dimensions
within the intervention group.

e Komag |e Turkey The effect of | e Ran The study evaluated HBM-based education
& Duru education based on domi combined with motivational interviewing
(2024) a health belief zed among 80 patients with essential hypertension

model and Cont in Turkiye (mean age 49.83 + 6.99 years). The
motivational rolle intervention produced significantly greater
interviews on d reductions in 10-year Framingham CVD risk
cardiovascular Trial at both 3 and 6 months compared with
disease risk factors (RC controls, with 72.5% having a family history
and healthy T) of CVD and 50% each classified as having
lifestyle Behaviour moderate or high baseline risk, supporting the
changes in patients intervention’s  effectiveness in reducing
with essential cardiovascular risk.

hypertension: A

randomized

Controlled Trial.

e Ohetal. | ¢ South A Predictive Model | ¢  Cros This research sought to construct and

(2024) Korea for Medication s- evaluate a prediction model of medication
Adherence in Older secti adherence in older patients diagnosed with

Adults with Heart onal heart failure using the variables such as

Failure stud knowledge, social support, depressive

y symptoms, and self-efficacy. Of 153 subjects

whose mean age was 76.75 + 7.19 years and
56.9% were women, adherence was
significantly influenced by knowledge, social
support, depressive symptoms, and self-
efficacy (p<0.001). Self-efficacy (5=-0.335,
p=0.006) and knowledge (p=-0.132,
p=0.030) significantly predicted adherence
while social support was indirectly associated
via self-efficacy. Generally, the model was
able to explain 64.4% of variance in
adherence.
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e Nelson | e USA e Improving e Narr | ¢ A study reviewed medication non-adherence
et Medication ative in CVD, its determinants, and effective
al.(2024 Adherence in Revi interventions using PubMed-based RCTs
) Cardiovascular ew published from 2002—-2023. The review found

Disease that up to 30% of prescriptions were never
filled and 50% were discontinued within 12
months. Adherence improved  with
multifaceted interventions (60% vs. 34%) and
polypill therapy (RR=1.34, 95% CI: 1.11-
1.55). The authors concluded that tailored,
multifaceted strategies, including education,
simplified regimens, and motivational
interventions, improve adherence.

[ ]

e Kam & | e South e Integrating the | « Narr | e Intheir study, Wang et al. analyzed the use of
Lee Korea Health Belief ative the Health Belief Model (HBM) for
(2024) Model into Health Revi conducting health education sessions among

Education ew hypertensive individuals. Through this HBM

Programs in a intervention, there were 5 main constructs,

Clinical Setting which  were:  perceived  susceptibility,
perceived severity, perceived benefits,
perceived barriers, and self-efficacy, leading
to reduced systolic and diastolic blood
pressures in the intervention group as
opposed to the control group. HBM-based
education has also demonstrated benefits
across >I3  health contexts, including
diabetes, cancer screening, infectious disease
prevention, lifestyle  modification, and
medication adherence. The review concluded
that personalized education, motivational
interviewing, barrier reduction, and self-
efficacy enhancement can improve health
behaviors and clinical outcomes, although
cultural adaptation and long-term evaluation
are needed.

e Arshed | e Pakistan | e Effectiveness of a | e Ran | e A6-month randomized controlled trial among
et al Multifaceted domi 439 hypertensive patients with  poor
(2024) Mobile Health zed medication adherence found that an HBM-

Intervention (Multi- Cont based  Multi-Aid-Package  significantly

Aid-Package) in rolle improved adherence and blood pressure

Medication d control. Among 423 completers, adherence

Adherence and Trial was higher in the intervention group (37.2%

Treatment (RC vs. 0.9%; p < 0.001), with higher median

Outcomes Among T) SEAMS scores (32 vs. 21; p < 0.001). Systolic

Patients With BP was 7 mmHg lower between groups (p <

Hypertension in a 0.001), while 22.3% more participants

Low- to Middle- achieved BP control. The intervention also
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Income  Country:
Randomized
Controlled Trial

showed high acceptability (94.8%).

Ruksaku | e  USA Medication e  Syste A systematic review of 13 studies examining
Ipiwat Adherence of Older mati medication adherence among older adults
et al Adults with c with hypertension was conducted from an
(2024) Hypertension: A Revi initial 448 papers, of which 16 were assessed
Systematic Review ew in full text. The review identified 15
factors/themes associated with adherence.
The most frequently reported were number of
medications (53.9%, n=7), financial status
(38.5%, n=5), gender (38.5%, n=5), age
(30.1%, n=4), disease duration (23.1%, n=3),
comorbidity (23.1%, n=3), and health
compliance (23.1%, n=3). Other factors
included health literacy, health beliefs,
medication beliefs, illness perceptions,
patient—physician relationship, self-efficacy,
and social support.
Suetal. | ¢ China Perceived e Long The study identified dynamic individual,
(2024) Determinants  of itudi social, and cultural determinants influencing
Health-Related nal health-related behaviors after Percutaneous
Behaviors Among Qual Coronary Intervention (PCI). Key factors
Patients with itativ included disease perceptions, fear of relapse,
Coronary  Heart e perceived benefits, family and healthcare
Disease After Stud support, healthcare barriers, and cultural
Percutaneous y beliefs. The findings suggest that culturally
Coronary sensitive, individualized interventions
Intervention: A addressing  patients' beliefs, perceived
Longitudinal barriers, and social support are essential for
Qualitative Study promoting long-term  adherence  to
recommended health behaviors.
Amadu | e Ghana Treatment e Cros The study aimed to assess treatment
et al Adherence and s- adherence and quality of life among 351
(2025) Quality of Life of secti adults with hypertension in rural Ghana and
Adults Living With onal examine factors associated with medication
Hypertension  in Stud adherence. Among 351 participants (mean
Rural Ghana y age 59.8 + 14.18 years; 54.4% female), 64.4%

demonstrated high medication adherence,
while 35.6% had low adherence. Non-
adherence was mainly attributed to lack of
trust in medication (81.6%), forgetfulness
(76.8%), and preference for herbal remedies
(74.4%).  Medication  adherence  was
significantly ~ associated ~ with  several
sociodemographic factors and social quality
of life (p = 0.011), whereas other QoL
domains were not significantly associated.
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e Linares | e« Cuba e The Development | e Instr | ¢ The objective was to design and test the
Céanova and Validation in ume psychometric properties of the Health Belief
s et al Hypertensive nt Model for Pharmacological Adherence Scale
(2025) Patients of the Deve among hypertensive patients. Altogether, 332

Health Belief lopm subjects, comprising of 240 females and 92
Model for ent males with an average age of 63.7 £ 85
Pharmacological and participated in the study and filled out the
Adherence (HBM- Vali survey instrument. The instrument had high
FA) Scale datio content validity (I-CVI = 0.83-0.97; S-CVI =
n 0.89), while the modified six-factors scale had
Stud high construct validity (CFI = 0.977, TLI =
y 0.972, RMSEA = 0.043, SRMR = 0.039). Nine
low performance items were deleted,

validating the final HBM-FA scale.

e Islam et | ¢ Banglade | ¢ Health Beliefs, | ¢ Expl | « The objectives of this study were to determine
al. sh Medication orat the association of HBM constructs,
(2026) Adherence, and ory adherence, and BP control among

Blood Pressure Sequ hypertensive patients in rural Bangladesh.
Control in Rural entia This sample consisted of 461 subjects; their
Bangladeshi I mean age was 58.0 £ 14.3 years old; 57.5%
Hypertension:  An Mixe (n=265) were females and 50.1% (n=231)
Exploratory d- were >60 years old. The measures of
Sequential Mixed- Meth perceived susceptibility, severity, benefits,
Methods Study ods barriers, cues to action, and self-efficacy in
Stud relation to adherence and BP control were
y considered. But from the data provided in
Table 2, it is evident that only
sociodemographic, lifestyle, and clinical
factors have been reported and no data of
HBM constructs and their association with
medication adherence and BP control have

been presented.

e Ryabini | ¢ Ghana ¢ Antihypertensive e Cros | ¢ Objective of the study was to determine
na et al. Medication S- adherence to anti-hypertensive drugs and
(2026) Adherence and secti related risk factors among patients with high

Associated Risk onal blood pressure at a teaching hospital in
Factors Among stud Ghana. In the end, 292 subjects participated
Adults with y in the study, where 67.8% were compliant and

Hypertension: A
Cross-Sectional
Study in a Teaching
Hospital, Ghana

32.2% were not compliant. Important
variables that affect adherence to the
medications include knowledge about
medication, knowledge about dose, BP check,
and availability of medication. Some of the
common obstacles to medication adherence
include forgetfulness (84.6%), lack of money
(62.6%), complexity of regimen (19.8%) and
lack of symptoms (12.1%).
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Aljadan | ¢ Saudi e Applying the | ¢ Cros | ¢ The cross-sectional study among 522 adults
i et al Arabia Extended  Health S- from Saudi Arabia analyzed the behavioral
(2026) Belief Model to secti aspects of salt reduction based on the
Understand  Salt- onal extended Health Belief Model (HBM). While
Reduction stud 85.1% of them were aware that salt
Behaviors Among y consumption is one of the factors that may
Saudi Adults: A lead to hypertension, and 86.6% were aware
Cross-Sectional that salt reduction leads to lowering blood
Study pressure, only 31.8% frequently/always tried

to reduce their salt consumption and 23.2%
frequently/always used salt substitutes. Salt
knowledge showed positive correlation with
perceived susceptibility and severity (r =
0.422), perceived benefits (r = 0.341), self-
efficacy (r = 0.275) and eating habits (r =
0.272; p < 0.001).

Hidayat | ¢ Indonesi | ¢ Health Belief | ¢ Cros | e Inthe study group of 85 hypertensive subjects,
et, al a Model Predictors S- the average value of HBM was 99.85 + 39.41
(2026) of Medication secti and the average level of adherence to
Adherence Among onal medication was 6.35 £ 1.25. The correlation
Patients With stud between overall HBM and adherence to
Hypertension: A y medication was highly significant (r = 0.527,
Cross-Sectional p < 0.001). All HBM constructs were
Study positively  correlated with  medication

adherence, with the strongest correlation for
vulnerability (r = 0.559) and severity (r =
0.553), then threat (r = 0.527), benefits (r =
0.5)

Results:

This narrative review synthesized findings from 25 studies published between 2021 and 2026
examining medication adherence, cardiovascular health behaviors, and Health Belief Model (HBM)
constructs among adults with cardiovascular diseases, hypertension, and related chronic conditions.
The studies were conducted across diverse geographical regions. Iran contributed the largest single-
country cluster of HBM-based intervention studies (n = 3), followed by China, South Korea, and the
United States (n = 3 each), and Ghana (n = 2). Only one study originated from Pakistan (Arshed et al.,
2024) and one from Bangladesh (Islam et al., 2026). Study designs were predominantly cross-sectional
(n=11), followed by quasi-experimental pre—post studies (n = 3), randomized controlled trials (RCTs;
n = 2), systematic reviews and meta-analyses (n = 3), narrative reviews (n = 2), and one study each
using theoretical review, longitudinal pilot, longitudinal qualitative, and instrument-validation designs.

Medication Adherence Rates Across Contexts

Reported medication adherence rates varied considerably across study settings and populations.
(Subih et al., 2023) found that 88% of Jordanian cardiovascular patients demonstrated low adherence,
with a mean score of 2.56 + 1.89 on an 8-point adherence scale. In contrast, (Amadu et al., 2025)
reported high adherence among 64.4% of rural Ghanaian adults with hypertension, while Ryabinina
et al. (2026) reported an adherence rate of 67.8% among patients attending a Ghanaian teaching
hospital.
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Arshed et al., 2024 reported a substantial difference between the intervention and comparison
groups in Pakistan. At six months, only 0.9% of participants receiving standard care were adherent
according to pill-count assessment, compared with 37.2% of participants receiving the HBM-based
Multi-Aid-Package mHealth intervention. Direct comparison of adherence rates across studies should,
however, be interpreted cautiously because different measurement instruments were used, including
Morisky-type scales, SEAMS, composite adherence indices, and pill-count methods.

Health Belief Model Constructs and Their Association with Adherence

Across the included studies, perceived benefits were generally among the highest-rated HBM
constructs, reaching 92.2% in (Wang et al., 2022). In the same study, perceived barriers were reported
at 55.5%, while perceived barriers and self-efficacy demonstrated the strongest direct associations with
preventive behavior (f = 0.416 and [ = 0.435, respectively). Together, the model explained
approximately 51.0% of the variance in preventive behavior.

Self-efficacy was consistently associated with medication adherence and health behavior across
several studies. Oh et al. in 2024 identified self-efficacy as a significant direct predictor of adherence,
while (Bakhshi et al., 2023) reported substantial improvements in self-efficacy following an HBM-
based educational intervention. Hidayat et al. in 2026 also reported significant correlations between
medication adherence and self-efficacy (r = 0.326), perceived susceptibility (r = 0.559), and perceived
severity (r = 0.553).

Perceived barriers showed notable changes following HBM-based educational interventions.
Naeemi et al. (2022) reported a reduction in perceived-barrier scores from 63.0 to 24.9, while
Nematzad et al. (2023) reported a decrease from 22.4 to 15.6 following the intervention.

A difference between health knowledge or beliefs and reported health behavior was observed in
Aljadani et al. (2026). Although 85.1% of participants recognized excessive salt consumption as a risk
factor for hypertension, only 31.8% consistently reported attempting to reduce their salt intake.

Overall, the included studies identified self-efficacy, perceived barriers, perceived susceptibility,
and perceived severity as HBM constructs associated with medication adherence and preventive health
behaviors.

Effectiveness of HBM-Based Interventions

Evidence from quasi-experimental studies, randomized controlled trials, and review studies
generally reported favorable outcomes following HBM-based interventions. Reported outcomes
included changes in HBM constructs, medication adherence, cardiovascular risk indicators, and blood
pressure.

Koma¢ and Duru (2024) reported that HBM-based education combined with motivational
interviewing was associated with significantly greater reductions in 10-year Framingham
cardiovascular risk scores at three- and six-month follow-up.

Arshed et al. (2024) conducted a six-month RCT involving 439 participants, with a retention rate
of 96.4%. The proportion of adherent patients increased from 0.9% to 37.2% in the intervention group.
The intervention was also associated with an approximately 7 mmHg between-group reduction in
systolic blood pressure and achieved 94.8% patient acceptability.

At the review level, Kam and Lee (2024) reported beneficial effects of HBM-based educational
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interventions across at least 13 health contexts, including hypertension, diabetes, and medication

adherence. Broader reviews by Ogungbe et al. in 2021 and similarly Nelson et al. in 2024 reported

favorable outcomes for multi-component and technology-supported adherence interventions.
Non-HBM Predictors of Adherence

Several studies identified factors outside the traditional HBM constructs that were associated with
medication adherence. Al-Noumani et al. (2023) found that the patient—physician relationship was the
strongest positive predictor of adherence in their model (p = 0.242), whereas health literacy was not a
significant predictor (f = 0.065, p = 0.289). Higher educational level was negatively associated with
adherence (f = —0.147), and the overall model explained 22.5% of the variance in adherence.

Oh et al. (2024) reported that social support influenced medication adherence indirectly through
self-efficacy, with the combined model explaining 64.4% of the variance. Subih et al. (2023) identified
smoking as the only significant independent predictor of adherence in their analysis.

Ruksakulpiwat et al. (2024), in a synthesis of 13 studies, identified the number of medications,
financial status, sex, age, disease duration, and comorbidities as frequently reported factors associated
with medication adherence. Culturally and contextually specific barriers were also reported. Amadu
et al. (2025) found distrust of medication (81.6%) and preference for herbal remedies (74.4%) among
rural Ghanaian participants, whereas Ryabinina et al. (2026) reported forgetfulness (84.6%) and
financial constraints (62.6%) as commonly reported barriers among patients attending a Ghanaian
teaching hospital.

Collectively, the reviewed evidence demonstrated substantial variation in medication adherence
across populations and settings, with both HBM-related constructs and non-HBM social, behavioral,
and contextual factors associated with adherence outcomes.

Discussion:
A Critical Analysis: The Explanatory Power and Limits of the Health Belief Model

Overall, there is evidence that the HBM is an informative but weak explanatory theory of
medication adherence and its contribution is conditional on the specific behavioral outcomes being
studied. The predictors of HBM explained a large percentage of variance in the preventive intentions
and behaviors related to lifestyle (51.0% in Wang et al., 2022), but only a small part of the variance in
the medication adherence (22.5% in Al-Noumani et al., 2023). Such a gap is theoretically possible
because the HBM was originally created for explaining preventive behaviors and not adherence, as the
latter is a complex process that is affected by multiple social and practical factors, while not necessarily
linked to health perceptions of the patients. Therefore, forgetfulness, costs, complexity of the regimen,
access to medication, and patient-provider relationships can affect the adherence regardless of any
health beliefs.

Self-Efficacy and Perceived Barriers: Consistent but Evolving HBM Constructs

Among other factors, self-efficacy proved to be a quite consistent predictor of adherence in the
studied literature, as well as the Iranian quasi-experimental research, Oh et al. (2024), and Hidayat et
al. (2026). Even though self-efficacy is not an original construct of the HBM, which initially included
only four other components, it was added to the model as it underwent development. The consistent
predictive function of the factor indicates that patients' confidence in their own capabilities may be
more important for adherence than their perceptions of susceptibility and severity of the disease.
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Perceived barriers were also found to be significant and constitute one of the potentially most
modifiable components of the model. While perception of susceptibility and severity of the problem is
influenced mainly by information on diseases, barriers are potentially more easily influenced. It means
that they can be addressed by simplifying regimens of medication, reducing its costs, using reminders,
increasing medicine availability, and enhancing skills-based counseling. Therefore, the results of the
literature review show that efficient adherence strategies should go beyond increasing perceptions of
risk and enhance self-efficacy and address barriers.

The Belief-Behavior Gap

Furthermore, the reviewed evidence shows another significant discrepancy between health beliefs
or knowledge and health behavior. Aljadani et al. (2026), for example, found high risk awareness
(85.1%) among their respondents while only 31.8% of them engaged in salt-reducing behavior.
Likewise, Su et al. (2024) found out through a longitudinal and qualitative analysis that post-PCl
behaviors were driven not so much by health beliefs but by fear of relapse, family support, and culture-
related beliefs.

These findings mean that positive health beliefs do not guarantee adherence and lifestyle changes.
This has significant implications for the use of the HBM in cardiovascular studies. Indeed, the HBM
has been traditionally used in cardiovascular studies as a cross-sectional approach which includes the
measurement of beliefs at one point in time. However, medication adherence behavior can be quite
dynamic and depends on many factors, such as treatment experience, symptoms, family issues, costs,
and interaction with physicians. Thus, longitudinal approaches would be more helpful in this case.

Cultural and Contextual Variability in Barrier Profiles

Despite the fact that HBM construct names are common in research, the meaning and presentation
of perceived barriers can be quite different depending on the population and setting. Perceived barriers
to treatment in rural Ghana included suspicion toward prescribed medication and the tendency to rely
on herbal medication (Amadu et al., 2025), but in a teaching hospital in Ghana, forgetfulness and the
lack of finances were major factors (Ryabinina et al., 2026). In Jordan, smoking was an indicator that
was better than some HBM barriers (Subih et al., 2023), whereas in Oman, high levels of education
were negatively correlated with adherence (Al-Noumani et al., 2023).

Such findings indicate that the relationship between HBM constructs and adherence is strongly
influenced by cultural, socioeconomic, and healthcare-system contexts. Therefore, applying a generic
HBM-based barrier scale across different populations without cultural adaptation may overlook
important locally specific determinants of medication-taking behavior. Linares Canovas et al. (2025)
provide a relevant example through the development and validation of an HBM-based
pharmacological-adherence scale for Cuban patients with hypertension, in which nine poorly
performing items were removed during the validation process. This supports the need for culturally
appropriate instrument development and validation rather than assuming that HBM measures have
equivalent meaning across populations.

Intervention Evidence: Promising but Methodologically Constrained

The intervention evidence provides encouraging support for HBM-informed approaches, but its

interpretation is constrained by several methodological limitations. Many intervention studies were
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conducted in relatively small, single-center samples with short follow-up periods. For example,
Bakhshi et al. (2023) included 45 participants and Nematzad et al. (2023) included 106 participants,
with both studies using three-month follow-up periods.

The large-scale, well-designed studies examined in this paper include a six-month single-blind
randomized control trial from Turkey (Koma¢ & Duru, 2024) and a six-month randomized control trial
with 439 participants from Pakistan, in which retention was 96.4% (Arshed et al., 2024). Crucially,
both the interventions used were not just health education, but included further behavior change
strategies, such as motivational interviewing and multimodal mHealth. It means that the improvement
noted could not have been solely due to HBM-based strategies.

Indeed, such an assumption can be supported by general narrative evidence that suggests the use
of multicomponent or technology-supported interventions may be more effective compared to education
as a singular component (Nelson et al., 2024; Ogungbe et al., 2021). Thus, future trials should consider
the contribution of HBM as a theory separately from the other strategies.

A Persistent Evidence Gap for Pakistan and South Asia

One key observation from this review is the lack of studies related to Pakistan or South Asia. Of the
total 25 articles, one was conducted specifically in Pakistan (Arshed et al., 2024) and one in
Bangladesh (Islam et al., 2026), but the latter article did not present any information on HBM
constructs.

The significant variability in context between studies makes the generalization of findings from
other regions quite challenging. The identified barriers in Iran, China, Ghana, or other countries may
not be enough to describe the challenges faced by Pakistani patients because issues such as drug
affordability, out-of-pocket expenditures, healthcare accessibility, health literacy, family influence, and
the usage of complementary medicine can influence patients' adherence to treatment in Pakistan and
South Asia. Thus, the local evidence is needed to determine whether the constructs that are described
in the HBM theory are sufficient enough for describing the barriers to medication adherence among
Pakistani and South Asian populations.

Recommendations for Research and Practice

Based on the findings of this review, several priorities emerge:

e Expand research in Pakistan and South Asia through adequately powered studies addressing
medication adherence in the context of cardiovascular disease.

e Conduct rigorous randomized and longitudinal studies with longer follow-up and both self-
reported and objective measures of medication adherence.

e Develop culturally tailored, HBM-based interventions addressing all key constructs, including
perceived susceptibility, severity, benefits, barriers, cues to action, and self-efficacy.

e Examine context-specific determinants of medication adherence, including medication beliefs,
traditional medicine use, financial constraints, family influences, and healthcare-access difficulties

e Strengthen the role of nurses and other healthcare professionals in integrating HBM-informed
principles into clinical practice through patient education, individualized counseling, assessment
of health beliefs and medication-adherence challenges, and ongoing follow-up within primary and
community care.

Limitations
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The current review has a number of limitations that should be taken into account while considering
its findings. First of all, only articles written in English were used for the analysis, hence some relevant
data published in other languages might have been missed. Second, no formal quality appraisal or risk-
of-bias assessment was performed; hence it was impossible to compare the methodological quality and
the risk of bias of the studies under analysis. Third, although an attempt to include only relevant and
representative evidence was made, the search and selection procedures were narrative, thus the
influence of researcher biases on study selection cannot be ruled out. Finally, most of the available
literature is cross-sectional, which makes it difficult to identify any cause-and-effect relationships
between the elements of HBM and adherence to medications.

Conclusion

The HBM theory represents a useful tool that allows one to study psychological determinants of
medication adherence among adults suffering from cardiovascular diseases. Self-efficacy and
perceived barriers are among the most frequently identified predictors of medication adherence among
cardiovascular patients. In addition, HBM-based interventions can be helpful in improving the
adherence of patients to therapy, their health beliefs, and clinical outcomes like blood pressure. Still,
the results of studies suggest that HBM has an insufficient explanatory power. The percentage of
variance explained by constructs of HBM differs in regard to outcomes and groups of patients. In
addition, a number of factors not included in HBM (financial issues, social support, relationship
between the patient and the provider, access to health care, and cultural practices, for example) can
have a substantial impact on medication adherence.

Another conclusion which could be drawn is that there is the presence of the belief-behavior gap
in the studied population. In other words, increased knowledge or perceived risks cannot serve as
predictors of medication taking behavior. Taking medication is a dynamic process, the outcome of
which depends on interplay between the person's beliefs and social, economic, cultural, and health
care system.

Therefore, future studies ought to go beyond the use of the HBM in isolation and rather pursue an
integrative approach that considers factors such as psychological constructs along with structural,
relational, and behavioral determinants of adherence. This means there is a need for research done in
Pakistan and among South Asians in order to understand the influence of HBM constructs in their
specific health care, socio-economic, and cultural context.
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