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ARTICLE INFO ABSTRACT

Cardiovascular Disease (CVD) remains the leading cause of death
worldwide, with a greater impact on low- and middle-income
countries, particularly coastal communities that depend on fragile
ecosystems. This study explores the effects of sociodemographic,
behavioral, and metabolic factors on CVD incidence among the
coastal population of Soropia, Konawe, Southeast Sulawesi. This
research employs a quantitative approach with a cross-sectional
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IB(;}::", ?glisl:Risk- design and applies Structural Equation Modeling (SEM) using
Coastal Commu;lit ) Smart PLS software. Data collection was conducted through

. Y standardized questionnaires and physical examinations. The
Metabolic Health;

findings reveal that age significantly reduces CVD risk (p = 0.043,
Exp(B) = 0.378), while gender and occupation show no significant
impact. Among behavioral factors, a history of Non-Commu-
nicable Diseases (NCDs) significantly lowers CVD risk (p = 0.024,
Exp(B) = 0.158), whereas smoking, alcohol consumption, and
physical activity are not associated with CVD Risk. In the
metabolic group, Low-Density Lipoprotein (LDL) is the only
significant factor influencing metabolic risk (p = 0.026, Exp(B) =
0.615). Other metabolic markers, including waist circumference
and blood glucose, show weak associations. These results
highlight the critical role of addressing behavioral and metabolic
risk factors in reducing CVD burden, particularly through targeted
public health interventions tailored to the unique challenges faced
by coastal populations. The study underscores the importance of
integrating behavioral modifications and metabolic risk manage-
ment in health programs to mitigate CVD risks effectively.
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INTRODUCTION

Coastal and island nations across the Pacific
region, including Indonesia, are home to nearly
half of the global population and are marked by
their geographic and cultural diversity. These
areas often face distinct structural challenges,
such as fragile ecosystems and limited health-
care access. In recent decades, many of these
countries have experienced a surge in Non-
Communicable Diseases (NCDs), such as obesity,
hypertension, and diabetes, driven in part by
economic transitions and dietary shifts. This epi-
demiological shift has led to a growing burden of
CVD in coastal populations.12

Cardiovascular Disease (CVD) continues to be
the leading cause of death globally, responsible
for 17.9 million fatalities in 2019, accounting for
approximately 32% of all deaths. The most com-
mon causes of CVD-related mortality are heart
attacks and strokes, with more than three-
quarters of these deaths occurring in low and
middle-income countries. In the same year, CVD
was responsible for 38% of premature deaths
(under the age of 70) due to noncommunicable
diseases. These alarming statistics emphasize
the urgent need to address modifiable behav-
ioral risk factors, such as smoking, unhealthy
dietary habits, obesity, lack of physical activity,
and excessive alcohol consumption.3

Coastal and island communities face unique
health challenges because of their proximity to
the sea and reliance on fragile ecosystems. These
populations are particularly vulnerable to envi-
ronmental and social factors, including poverty,
unstable income, and limited access to health
and educational services. These factors exacer-
bate negative health behaviors and increase the
prevalence of noncommunicable diseases, in-
cluding CVD. Additionally, rising sea levels and
climate change are expected to disproportion-
ately impact small island states, intensifying the
burden of disease and complicating health inter-
ventions.+5

Several modifiable risk factors contribute to
CVD, including hypertension, dyslipidemia, dia-
betes mellitus, obesity, smoking, and inactivity.
These conditions often coexist and amplify
health risks. National data indicate that hyper-
tension affects 23.9% of adults, while over-
weight and dyslipidemia affect over one-third of
the population.6? Addressing these factors
through lifestyle interventions is essential, es-

pecially in resource-limited coastal communi-
ties.6”7

These factors, through lifestyle interventions,
are essential, especially in resource-limited
coastal communities. Based on Figure 1, the
American Heart Association emphasizes the im-
portance of maintaining “cardiovascular health,”
which includes four essential lifestyle behaviors:
quitting smoking, maintaining an optimal Body
Mass Index (BMI), engaging in regular physical
activity, and following a nutritious diet. Addi-
tionally, it includes four key clinical health indi-
cators: total cholesterol levels, blood pressure,
fasting blood glucose, and non-smoking status.
This framework offers a holistic approach to
CVD prevention by addressing both behavioral
and physiological risk factors.17.8

The VOS viewer analysis (Figure 2) of CVD
risk factors revealed prominent clusters focus-
ing on "social determinants of health," "obesity,"
"smoking," and "biological markers," which align
with the major known risk factors of CVD, such
as hypertension, diabetes, and dyslipidemia.
However, when contextualized within the scope
of coastal and island communities, as outlined in
this study, there is a clear research gap in exam-
ining the unique interplay between socioeco-
nomic disparities, environmental stressors, and
cultural factors specific to these populations.
While global studies emphasize modifiable be-
havioral risk factors, limited attention has been
given to how these factors manifest and interact
in coastal and island populations, particularly in
low and middle-income countries such as
Indonesia. This gap highlights the need for tar-
geted research that incorporates region-specific
challenges, such as limited healthcare access, di-
etary changes, and occupational health risks
among fishermen and other coastal workers, to
inform more effective prevention and manage-
ment strategies for CVD in these vulnerable
populations.

Low and middle-income countries are under-
going an epidemiological transition with an in-
creasing burden of non-communicable diseases,
such as CVD. These nations face significant chal-
lenges, including inadequate healthcare infras-
tructure, limited resources for prevention and
management, and high poverty levels. Health
systems must prioritize screening and early de-
tection of CVD, particularly in high-risk commu-
nities such as coastal and island populations, to
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mitigate the disease’s economic and social im-
pacts.3

MATERIAL AND METHOD

This study employed a cross-sectional design
to examine the prevalence and interrela-
tionships of Cardiovascular Risk Factors (CRF)
among healthy adults residing in coastal and
island communities in North Konawe, Indonesia.
The study included various independent vari-
ables, such as sociodemographic characteristics,
lifestyle factors, physical examination results,
and laboratory data, including blood pressure
and lipid profiles. Respondents were selected
through purposive sampling, covering eight sub-
districts and 20 coastal villages, aged 20 to 70
years. Data were collected using standardized
questionnaires and physical examinations per-
formed by trained personnel. Ethical approval
for this study was obtained from the Ethics
Committee of the Ministry of Health of Kendari
Polytechnic (approval number: DP.04.03/F.
XXXVI1.15/013/2024).

To examine the relationship between individ-
ual variables and CVD, a bivariate analysis was

Smoking Behavior /

Lifestyle

Source: Own Elaborate

first conducted using logistic regression to as-
sess the association between each observed
variable and CVD outcomes. This approach pro-
vided an initial understanding of the direct ef-
fects and statistical significance.

Subsequently, a multivariate analysis was
performed (SEM) using Smart Partial Least
Squares (SmartPLS) software. This method is
particularly effective for examining the complex
interactions between latent variables and their
indicators, enabling the assessment of both
direct and indirect effects. SmartPLS was used to
explore the relationship between cardiovascular
risk factors, which were categorized into
sociodemographic, behavioral, and metabolic
components, and the occurrence of CVD. Each
latent variable was measured using multiple
observed indicators, and path coefficients were
calculated to determine the strength and
significance of these relationships. This method
ensures robust handling of data with minimal
assumptions about the distribution while
effectively managing collinearity among vari-
ables.
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Figure 1. Risk Factor of Cardiovascular Disease
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Figure 2. Research Trends Related to Cardiovascular Disease Risk Factors

RESULTS

Relationship and Prevalence of Sociode-
mographic Factors with Cardiovascular Dis-
ease (CVD)

Based on Table 1, the sociodemographic risk
of coastal residents in Soropia. Age had a
statistically significant association with CVD,
with a p-value of 0.043 (p < 0.05), an Exp(B) of
0.378, and a 95% confidence interval (CI) of
0.148-0.969. This suggests that an increased age
is associated with a reduced risk of CVD. While
this finding is counterintuitive to general epi-
demiological evidence, it may reflect a context-
specific survivor effect or protective lifestyle
patterns among older adults in coastal popu-
lations, such as higher physical activity, seafood-
based diets and sustained engagement in tradi-
tional occupations. In contrast, sex and occu-
pation were not significantly associated with
CVD, with p-values of 0.448 and 0.424, respec-
tively (p > 0.05). The Exp(B) values were 2.476
(95% CI: 0.238-25.752) for sex and 1.962 (95%
Cl: 0.376-10.244) for occupation, indicating a
trend but lacking statistical strength.

Relationship and Prevalence of Behavioral
Factors with CVD

Table 2 indicates that, among the behavioral
factors, only a history of Non-Communicable
Diseases (NCDs) had a significant as-sociation
with CVD risk, with a p-value of 0.024 (p < 0.05),
an Exp(B) of 0.158, and a 95% CI of 0.031-0.809.
Interestingly, individuals with a history of NCDs
had a lower likelihood of developing CVD. This
may be explained by increased health aware-
ness, regular health monitoring, and lifestyle
modifications adopted after diagnosis. Other
behavioral variables, such as smoking, alcohol
consumption, and physical activity, were not
significantly associated with CVD (p = 0.926,
0.528, and 0.618, respectively). The Exp(B) for
alcohol consumption was 2.765 (95% CI: 0.115-
66.186), and for physical activity, it was 1.514
(95% CI: 0.305-7.507), suggesting non-signifi-
cant trends.

Table 3 shows that among the metabolic
variables, only Low-Density Lipoprotein (LDL)
had a significant association with CVD, with p =
0.026,Exp (B) = 0.615, and 95% CI of 0.404-
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0.935. This implies that higher LDL levels are
moderately associated with the risk of CVD.
Other metabolic variables, such as abdominal
circumference, BMI, blood glucose, triglycerides,
and HDL, were not statistically significant
predictors (p>0.05). Their Exp(B) values and
wide confidence intervals further support the
lack of strong association.

The Relationship of Cardiovascular Factor
Risk (CFR) with The Incidence of CVD

This study shows (Figure 3) that the
occurrence of CVD in the coastal populations of
Konawe, Southeast Sulawesi, is influenced by
three primary risk factor groups: sociode-
mographic, behavioral, and metabolic. So-
ciodemographic variables, including age, sex,
and occupation, had a minimal impact on CVD
incidence, with a coefficient of 0.036. In contrast,
behavioral factors such as smok-ing, alcohol
consumption, physical activity, medical history,
and waist circumference had the most substan-
tial effect, with a coefficient of 4.690, high-
lighting that unhealthy behaviors are the
predominant contributors to increased risk of

CVD. Metabolic factors, including blood glucose
levels, HDL cholesterol, LDL cholesterol,
triglycerides, and body mass index, also played a
significant role, with a coefficient of 2.135. These
findings underscore the necessity of public
health initiatives that prioritize behavioral
modifications and metabolic condition man-
agement to lower the risk of CVD among coastal
populations.

DISCUSSION

This study found a significant correlation
between age and CVD risk in the coastal
population of Soropia (p = 0.043; p < 0.05;
Exp(B) = 0.378). Unexpectedly, older indi-
viduals showed a lower likelihood of CVD,
contrary to the common view that aging in-
creases the risk. This trend may reflect pro-
tective lifestyle or sociocultural factors, such as
heart-healthy dietary habits and higher physical
activity linked to local occupations and the
environment.9-11

Table 1. Relationship and Prevalence of Sociodemographic Factors with CVD in Coastal
Residents in Konawe, Southeast Sulawesi

Soropian Coastal Communities

Risk Factor Group Logistic Regression Variables in the Equation
Sig (2-sided) Exp (B) Lower Bound Lower Bound
Sociodemographic Group Risk Factors:
Age 0.043 0.378 0.148 0.969
Gender 0.448 2476 0.238 25.752
Work 0.424 1.962 0.376 10.244

Source: Primary Data, 2024

Table 2. Relationship and Prevalence of Behavioral Factors with CVD in Coastal Residents in
Konawe, Southeast Sulawesi

Soropian Coastal Communities

Risk Factor Group Logistic Regression Variables in the Equation
Sig (2-sided) Exp (B) Lower Bound Lower Bound

Risk Factor Behavior Group:
History of PTM 0.024 0.158 0.032 0.782
Smoking Habits 0.926 0.913 0.134 6.206
Alcohol 0.528 2.765 0.118 64.914
Consumption
Physical 0.618 1,514 0.297 7.723
Activity

Source: Primary Data, 2024
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In contrast, sex and occupation showed no
significant associations with CVD risk (p= 0.448
and p=0.424; p>0.05), despite the Exp(B) values
suggesting a non-significant tendency toward
increased risk (2.476 and 1.962, respectively).
The lack of statistical strength may result from
homogeneity in work types and gender-related

behaviors within this community.12-15 These
findings support previous evidence that broader
determinants, such as socioeconomic status,
cultural norms, and environmental conditions,
can overshadow individual factors, including
gender and occupation in shaping cardiovas-
cular health.16-20

Table 3. Relationship and Prevalence of Metabolic Risk Factors with CVD in Coastal Residents
in Konawe, Southeast Sulawesi

Soropian Coastal Communities

Risk Factor Group Logistic Regression Variables in the Equation
Sig (2-sided) Exp (B) Lower Bound Lower Bound
Metabolic Risk Factor Group:
Ab Dominal 0.342a 0.460 0.082 2.293
Circumference
Body Mass Index 0.344a 0.885 0.260 3.105
(BMI) 0.260
3.105
Blood Sugar 5.899a 0.054 0.947 3.192
0.947
3.192
Triglycerides 0.546a 0.149 0.688 344.712
HDL 2.385a 0.174 0.097 11.769
LDL 0.026a 0.615 0.147 1.525
Source: Primary Data, 2024
Age
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Sex 41079 ] .
2 1.099 ~ 5
job Sociodemogra S
phic
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Alcohol Con R ~.
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Figure 3. The Relationship of Cardiovascular Factor Risk (CFR) with The Incidence of
Cardiovascular Disease (CVD)
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Future research should further investigate
how cultural practices and environmental fac-
tors interact with traditional risk determinants
to influence CVD in coastal populations.21.22
Identifying protective factors associated with
aging can inform targeted prevention strategies
and community-specific interventions to
strengthen cardiovascular health.23.24

The findings from the study on the coastal
population of Soropia revealed a significant
association between a history of NCDs and CVD
risk. Specifically, the analysis showed a p-value
of 0.024 (p < 0.05) and an Exp(B) of 0.158,
indicating that individuals with a history of
NCDs were less likely to develop CVD in this
context. This inverse relationship may seem
counterintuitive; however, it could be explained
by increased health awareness and proactive
management of cardiovascular risk factors
among patients with prior NCD diagnoses. Such
individuals may engage in more frequent
healthcare visits, adopt healthier lifestyles, or
adhere to medical recommendations, which
collectively mitigate the risk of developing
CVD.25.26

In contrast, behavioral risk factors such as
smoking, alcohol consumption, and physical
activity did not show statistically significant
correlations with CVD risk, with p-values of
0.926, 0.528, and 0.618, respectively (p> 0.05).
Although the Exp(B) values for alcohol
consumption (2.765) and physical activity
(1.514) indicated possible trends toward
increased risk, these associations were not
statistically significant. This lack of significance
may be attributed to the distinctive characteris-
tics of the study population, where cultural or
environmental influences might mitigate the
effects of these behaviors on cardiovascular
health. For instance, lower consumption levels,
traditional lifestyles, and dietary practices may
dilute the measurable effects of these risk
behaviors.27.28 The absence of significant asso-
ciations for smoking and physical activity fur-
ther emphasizes the complexity of behavioral
influences on CVD and highlights the necessity
for further exploration of how these factors
interact with sociodemographic and environ-
mental variables in coastal communities.1.29.30

The study on the coastal population of Soropia
highlights the significant role of Low-Density
Lipoprotein (LDL) in metabolic risk, with a p-
value of 0.026 (p < 0.05) and an Exp(B) of 0.615.

These findings align with the existing literature,
which links LDL to metabolic syndrome and
cardiovascular diseases through mechanisms
such as atherogenesis and lipid imbalance.26:31

Dietary patterns in coastal communities,
particularly seafood consumption rich in choles-
terol, may elevate LDL levels and influence
metabolic risk profiles.32 In contrast, traditional
markers such as waist circumference, BMI, blood
glucose, triglycerides, and HDL showed no sig-
nificant associations (p > 0.05), suggesting that
their effects may be modulated by environ-
mental or sociodemographic factors unique to
coastal populations.3334¢ The absence of sig-
nificant correlations between BMI and waist
circumference, which are usually strong pre-
dictors of metabolic risk, further indicates the
possible role of protective cultural or dietary
practices that merit deeper investigation.35

The weak association between HDL and
metabolic risk challenges its presumed pro-
tective role, indicating the need to reassess its
relevance in specific populations.3136 The limited
significance of markers beyond LDL suggests
that genetic, environmental, and sociodemo-
graphic factors may play a greater role in shap-
ing metabolic risk.3738 Future studies should
explore these interactions to inform the devel-
opment of tailored interventions, including
dietary education and lipid-lowering strategies,
to address the unique metabolic challenges
faced by coastal populations.36:39

The findings of this study revealed that CVD
among coastal populations in Konawe,
Southeast Sulawesi, is influenced by three main
groups of risk factors: sociodemographic, behav-
ioral, and metabolic. Sociode-mographic factors,
including age, sex, and occupation, exhibited a
relatively small in-fluence on the occurrence of
CVD, with a coefficient of 0.036. This suggests
that while sociodemographic characteristics
contribute to CVD risk, their impact is less
significant than that of other factors, as sup-
ported by previous research indicating that
socioeconomic status and demographic factors
have a limited effect on cardiovascular health
outcomes. 4041

Among the examined factors, behavioral as-
pects such as smoking, alcohol consumption,
physical activity, medical history, and waist
circumference exerted the greatest impact, with
a coefficient of 4.690. This finding underscores
the crucial role of unhealthy lifestyle choices in
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elevating CVD risk. The significant influence of
these behavioral factors highlights the impor-
tance of addressing modifiable lifestyle habits to
mitigate CVD risk in this population. Previous
studies have consistently demon-strated that
dietary patterns and physical activity play vital
roles in preventing cardiovascular diseases.4243
Furthermore, smoking and obesity are well-
established risk factors for CVD, reinforcing the
need for targeted public health initiatives aimed
at promoting healthier behaviors.44

Metabolic factors, such as blood glucose, HDL,
LDL, triglycerides, and BMI, significantly con-
tributed to CVD risk, with a coefficient of 2.135.
These findings emphasize the importance of
managing metabolic conditions, such as dyslipi-
demia and diabetes, as a comprehensive pre-
ventive strategy against CVD.%5 Existing litera-
ture shows that dyslipidemia and diabetes
markedly increase cardiovascular risk, under-
scoring the need for systematic monitoring of
metabolic markers.4647 Overall, the findings
highlight the importance of public health
interventions focused on behavior modification
and metabolic risk management to reduce CVD
risk in coastal communities in Konawe.

This study emphasizes the multifactorial
nature of CVD risk and the need for integrated
strategies that combine behavioral modifica-
tions and metabolic health management to
improve outcomes in vulnerable coastal popu-
lations. Public health initiatives should focus on
education, early screening, and lifestyle adjust-
ments to effectively reduce CVD prevalence in
these communities.4849.50

CONCLUSION AND RECOMMENDATION

This study revealed that the incidence of CVD
among coastal communities in Soropia, Konawe,
Southeast Sulawesi, is influenced by sociodemo-
graphic, behavioral, and metabolic risk factors.
Age was significantly associated with a reduced
risk of CVD, whereas sex and occupation showed
no notable influence. Among the behavioral
factors, a history of NCDs was associated with a
lower risk, whereas smoking, alcohol consump-
tion, and physical activity did not exhibit signifi-
cant associations. Within the metabolic category,
LDL was the sole factor significantly contribut-
ing to metabolic risk, whereas other variables,
including waist circumference, body mass index,

blood glucose, triglycerides, and HDL, showed
no substantial effects.

These findings emphasize the need to
implement community-based interventions tai-
lored to resource-limited coastal settings. Public
health programs should integrate screening and
early detection with practical measures, such as
nutrition education, smoking cessation, and the
promotion of physical activity, aligned with local
lively-hoods. Strengthening primary healthcare
with culturally appropriate health promotion is
essential for reducing cardiovascular risk and
ensuring the sustainability of interventions in
vulnerable populations.

In practical terms, this study highlights the
importance of translating research findings into
actionable health policies and culturally sensi-
tive strategies, such as encouraging seafood-
based balanced diets, promoting physical activi-
ty through traditional occupations, and expand-
ing accessible lipid and blood pressure moni-
toring services in coastal communities.

Nevertheless, this study had certain limi-
tations. The cross-sectional design restricts
causal inference, and the self-reported be-
havioral data may be subject to recall bias.
Moreover, the findings are based on a specific
coastal population, which may limit their gen-
eralizability to other regions. Future research
should consider longitudinal designs to better
establish causal relationships, explore genetic
and environmental interactions, and evaluate
the effectiveness of culturally adapted lifestyle
modifications and community-based screening
programs in resource constrained coastal
settings.
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