JKKI: Jurnal Kedokteran dan Kesehatan Indonesia

Indonesian Journal of Medicine and Health
Journal homepage: https://journal.uii.ac.id /JKKI

J |< I< ﬂ P-ISSN 2085-4145 | E-ISSN 2527-2950 || JKKI 2025;16(2): 242-253

Cultural factors and risks: Incidence analysis of acute coronary
syndrome in young adults in Bali

Ngakan Nyoman Rai Bawa,'® Elly Nurachmah,*?® Muhamad Adam,?* Tuti Herawati,?* Sungkono3

1Post Graduate of the Department of Medical Surgical Nursing, Faculty of Nursing, University of Indonesia, Jakarta,
Indonesia

2Department of Medical Surgical Nursing, Faculty of Nursing, University of Indonesia, Jakarta, Indonesia

3Harapan Kita Hospital, Jakarta, Indonesia

Article Info: Article History:

Keywords: acute coronary syndrome; modifiable factors; Received: February 17,2025
young adults Accepted: August 6, 2025

Online: August 26, 2025
*Corresponding author:

o DOI: 10.20885/JKKI.Vol16.Iss2.art9
elly-nrm@ui.ac.id

Original Article

ABSTRACT

Background: The prevalence of acute coronary syndrome (ACS), which is the most critical ischemic heart disease and
is the main source of morbidity and mortality worldwide, increases significantly every year in Indonesia, including
Balinese young adults. Identification of modifiable risk factors, such as smoking habits, consuming alcohol, and
processed food, is culturally important for making primary prevention strategies, the occurrence of attacks, and
secondary prevention to reduce readmissions.

Objectives: This study aims to identify modifiable factors using a cultural approach associated with the incidence of
ACS in Balinese young adults.

Methods: This is a quantitative cross-sectional study. A total of 150 eligible respondents were recruited consecutively
at the Integrated Heart Service Centre of Prof. Dr. .G.N.G Ngoerah General Hospital, Bali. Data were collected using
validated questionnaires on socio-demographics, diet (SQ-FFQ), physical activity (GPAQ), alcohol use (AUDIT),
psychological status (DASS-42), and sleep quality (PSQI). Independent variables included hypertension, diabetes,
dyslipidemia, hyperuricemia, lifestyle, and psychosocial factors, with ACS incidence as the outcome. Data were analysed
with descriptive statistics, chi-square, and logistic regression (p < 0.05).

Results: Results showed a significant relationship between hypertension, high salt intake, and sleep quality.
Hypertension demonstrated the strongest statistical association with ACS among the variables included in the model
(OR = 6.785, 95% CI: 2.429 - 18.956). The Nagelkerke R? value was 0.449, indicating a moderately strong predictive
model. This shows that hypertension, risky diet, and poor sleep quality contribute to 44.9% of the explained variance
in the incidence of ACS among young adults.

Conclusion: Risk factors contribute to the high prevalence of hypertension in Bali, including a high salt and fat diet in
Balinese cuisine, poor sleep habits, and traditional activities in Bali. Recommendations for future research include
exploring cardio-social factors and culturally based prevention and control strategies for ACS in young adults in Bali.

INTRODUCTION

Acute Coronary Syndrome (ACS) is the most critical ischemic heart disease and remains a
leading cause of morbidity and mortality worldwide.! Ischemic heart disease is the leading cause
of death globally, with a prevalence of 16% of total deaths.2 The global mortality rate from heart
disease has risen substantially, increasing from just over 2 million deaths in 2000 to 8.9 million
in 2019. Projections suggest this number could reach 23.3 million by 2030. In Southeast Asia
alone, coronary heart disease caused around 3.9 million deaths, with nearly half (48%) occurring
even before patients arrived at a hospital.2 Cardiovascular disease is the leading cause of death in
Indonesia.3 The incidence of ACS in Indonesia, according to the Ministry of Health (2019) was
17.7 million out of 39.5 million of deceases. The death rate from ACS reached 680 per 100,000
people.3 The prevalence of coronary heart disease (CHD) in Bali Province diagnosed by physicians
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was 0.4%, while the prevalence based on other diagnostic methods reached 1.3%.* The highest
mortality rate in 2020 is still in low-income countries. The prevalence of ACS among adolescents
and young adults is rising, exhibiting a shifting epidemiological trend from a condition
predominantly affecting the elderly to one that is now more frequently observed in early
adulthood, often characterised by normal coronary arteries, non-obstructive disease, and high
blood vessel disease. However, in recent years, more young adults have been reported to suffer
from ACS.5

Risk factors for ACS, such as gender, age, and family history, are non-modifiable factors. On
the other hand, sedentary lifestyle, smoking, alcohol consumption, hypertension, diabetes
mellitus, obesity, hyperuricemia, and hypercholesterolemia are factors that are considered
modifiable and can be targeted for lowering the risk of ACS.6 Tourism in Bali not only has an
impact on tourist destinations but also has an impact on the globalisation of local communities,
especially the younger generation.” Lifestyles such as smoking, consuming excessive high-fat
foods, and drinking alcohol are risk factors for ACS. This lifestyle also occurs in Balinese society,
where these habits are inseparable in a series of traditional ceremonies in Bali. Based on data
from the 2023 Indonesian Health Surveys, the prevalence of heart disease in Bali Province
diagnosed by physicians was 1.00%, indicating that approximately 1 in 100 residents in Bali were
diagnosed with heart disease by a medical professional during the survey period, placing Bali
slightly above the national average.

Fatty foods accompanied by alcoholic beverages and smoking habits, especially during
traditional ceremonies, are often consumed by young adults in Bali. This habit is a high-risk factor
for ACS in young adults, as there is a relationship between diet, alcohol consumption, and smoking
to increases the incidence of coronary heart disease.® Research on the patterns of dietary habits
and lifestyle in Bali needs to be explored more deeply so that the prevention of disease risk factors
that affect community resources in Bali can be achieved. The importance of health education
without ignoring the meaning of the ritual itself is expected to increase awareness of the Balinese
young adults regarding the risk factors for ACS before the first attack occurs.

In addition to diet, psychosocial factors also affect the incidence of ACS in Balinese young
adults. Psychological disorders such as stress and anxiety are also experienced by village officers
in Bali. In a case study, it was found that stress experienced by village officers in Bali caused
hypertension, which is one of the factors of ACS. There is an activity in Bali with a heavy workload
and volunteering, namely “Ngayah”, is also a source of stress for this village officer. The
psychological dynamics experienced by traditional figures in Bali can affect health conditions,
which can lead to increased blood pressure.® This research offers an in-depth analysis of ACS risk
factors in young adults, which were inconsistent in numerous prior studies.

In the last decade, the global incidence of ACS has continued to increase every year. When
viewed from the age group, the proportion of ACS tends to increase in young adults compared to
other groups. Various efforts have been made to prevent coronary heart disease and ACS
incidence through modification of the risk factors involved and socialisation, but the incidence
has not shown a significant decrease. Additionally, a cross-sectional study analysis of ACS
recurrence in Bali's Buleleng villages showed that persistent high smoking and hypertension
rates were significantly tied to ACS recurrence within 30 days.10 Although Bali authorities have
invested in risk factor modification and community health education, epidemiological data
indicate a persistently high prevalence of key risk factors and challenges in translating awareness
of CHD into behaviour change.!! The pattern of dietary customs in Bali that has existed for
generations should be re-evaluated to determine whether it should be maintained, modified, or
changed to be more beneficial in terms of health. This study was conducted to identify modifiable
factors of cultural approach related to the incidence of Acute Coronary Syndrome (ACS) in young
adults in Bali.

METHODS
Study design
This study uses a quantitative cross-sectional research type with analytical descriptive
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studies. The cross-sectional design is collected at a certain point in time. Independent and
dependent variables by taking measurements simultaneously at one time and there is no follow-
up procedure.

Population and sample

The study was conducted at the Integrated Heart Service Centre (Pelayanan Jantung
Terpadu) of Prof. Dr. .G.N.G Ngoerah General Hospital, Bali from February 5th, 2024 to March
30th, 2024. The subjects of this study were all patients with cardiovascular system disorders who
were outpatients at Prof. Dr. .G.N.G Ngoerah General Hospital in February - March 2024 and who
met the inclusion criteria with a total sample of 150 patients obtained using the Lemeshow
formula and 10% of drop out. The inclusion criteria in this study were: patients with Acute
Coronary Syndrome (ACS) undergoing outpatient treatment at Prof. DR I.G.N.G. Ngoerah General
Hospital, aged 18-40 years, Hindu religion, practising Balinese culture means actively engaging
in the traditions, customs, and daily practices that are part of the cultural identity of the Balinese
people (e.g., Ngayah, Megibung, and Megenjekan), and living in Bali for at least 5 years. The
exclusion criteria in this study were: patients with unstable hemodynamics also patients with
stable angina, stroke, chronic kidney disease, chronic liver disease, and pregnancy.

Data collection

The instrument in this study used a questionnaire consisting of 6 parts: Sociodemographic
Data Questionnaire (Patient Identity, Gender, Age, Education Level, Occupation, Family History of
CHD, Hypertension, Diabetes Mellitus, Dyslipidemia, Hyperuricemia, Obesity, Smoking and the
incidence of ACS in young adults), SQ-FFQ Questionnaire, Global Physical Activity Questionnaire
(GPAQ), Alcohol Use Disorder Identification Test (AUDIT) Questionnaire, Depression Anxiety
Stress Scales Questionnaire (DASS 42) (Stress, Anxiety and Depression) and Pittsburgh Sleep
Quality Index Questionnaire (PSQI).

Variable of study

The independent variables in this study are hypertension, diabetes mellitus, dyslipidemia,
hyperuricemia, diet assessed with SQ-FFQ, physical activity, obesity, smoking, alcohol
consumption, stress, anxiety, depression, and sleep quality. The dependent variable is the
incidence of ACS in young adults. Missing data were managed by ensuring completeness, clarity,
relevance, and consistency of the questionnaires during data collection. Each questionnaire was
reviewed prior data processing to minimise missing or invalid entries.

Explanation cut off in each variable is hypertension (with cut off: BP >130/80 mmHg and
use medication), diabetes mellitus (random glucose >200 mg/dL, fasting glucose >126 mg/dL, or
HbAlc >6.5%), dyslipidemia (total cholesterol >200 mg/dL), hyperuricemia with uric acid >7.0
mg/dL (men) or >6.0 mg/dL (women), diet assessed with SQ-FFQ based on Angka Kecukupan Gizi
(Indonesian RDA), physical activity measured using GPAQ; categorized by MET-min/week (low
<600, moderate 600-3000, high >3000), obesity if BMI 225 kg/m? (Asia-Pacific cut-off), smoking
(current or past smoker vs. non-smoker), alcohol consumption using AUDIT score (=8 indicates
risky use), stress, anxiety, depression measured using DASS-42 cut-off varies by domain, and
sleep quality measured using PSQI score >5 indicates poor sleep quality.

Data analysis

Data analysis in this study is univariate, bivariate, and multivariate analysis using statistical
application programs. Univariate analysis is used to provide an explanation or description of the
characteristics of each research variable. Bivariate analysis is used to describe the relationship
between each independent variable and the incidence of ACS in young adults as the dependent
variable. This bivariate analysis was carried out using the Chi-Square test with a: 0.05.
Multivariate analysis in this study aims to see the relationship between independent variables
and dependent variables at one time.!? Logistic regression was employed for multivariate
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analysis, suitable for the categorical dependent variable, to identify independent predictors and
construct the optimal model for ACS risk.

Ethical statement

This research has fulfilled the research permits and ethical feasibility test. Research permit
number: DP. 04.03/D.XVII.2.2.2/3976/2024 and research ethical clearance number:
0102/UN14.2.2VIL.14/LT/2024.

RESULTS

Table 1 presents the characteristics of the respondents, showing a mean age of 31 years,
most were male (89 patients, 59.3%), most had high school education (87 patients, 58%), with
the majority worked as private employees (40.7%), In addition, most respondents reported no
family history of CHD (107 patients, 71.3%).

Table 1. Socio-demographics characteristic (n=150)

No Variable n (%)
1 Age (Years) 30.6 £ 7.4; 31 (18-40)

2 Gender
Female 61 (40.7)
Male 89 (59.3)

3  Education Level
Not in school 1(0,7)
Elementary 3(2)
Junior High School 4(2.7)
Senior High School 87 (58)
College 55 (36.7)

4  Occupation
Civil servant/Police 14 (9.3)
Non-government 61 (40.7)
Farmer 2(1.3)
Entrepreneur 44 (29.3)
Housewives 29 (19.3)

5  Family history of CHD
No 107 (71.3)
Yes 43 (28.7)

Table 2. Bivariate Analysis of the relationship between variables

Variable Incident of ACS In
Independent Bali Young Adults Total Odds Ratio
No p-value
and No Yes n (%) (95% CI)
Categories n (%) n (%)
1 Hypertension
No 21 (55.3) 19 (17) 40 (26.7) 1 0.001*
Yes 17 (44.7) 93 (83) 110 (73.3) 6.046 (2.696 - 13.561)
2 Diabetes
Mellitus
No 32(84.2) 71(63.4) 103 (68.7) 1 0.029*
Yes 6 (15.8) 41 (36.6) 47 (31.3) 3.080 (1.188-7.987)
3 Dyslipidemia
No 29 (76.3) 62(55.4) 91 (60.7) 1 0.036*
Yes 9 (23.7) 50 (44.6) 59 (39.3) 2.599 (1.127 -5.992)
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Variable Incident of ACS In
Independent Bali Young Adults Total 0dds Ratio
No p-value
and No Yes n (%) (95% CI)
Categories n (%) n (%)
4 Hyperuricemia
No 32(84.2) 73(65.2) 105 (70) 1 0.045*
Yes 6 (15.8) 39 (34.8) 45 (30) 2.849 (1.097 - 7.402)
5 Diet
Diet No 28(73.7) 40(357) 68 (45.3) 1 0.001*
Risk/Normal
Dietwithrisk 10 (26.3) 72 (64.3) 82 (54.7) 5.040 (2.222-11.432)
6 Physical
Activity
Severe 13 (34.2) 16(14.3) 29 (19.3) 1 0.028*
Moderate 20 (52.6) 71(63.4) 91 (60.7) 2.884 (1.191 - 6.983)**
Mild 5(13.2) 25(22.3) 30 (20) 4.062 (1.215-13.587)**
7 Obesity
No 19 (50) 26 (23.2) 45 (30) 1 0.004*
Yes 19 (50) 86 (76.8) 105 (70) 3.308 (1.528 - 7.162)
8 Smoking
No 32(84.2) 66(58.9) 98 (65.3) 1 0.008*
Yes 6 (15.8) 46 (41.1) 52 (34.7) 3.717 (1.438 - 9.609)
9 Alcohol Intake
Mild Risk 23(60.5) 38(33.9) 61 (40.7) 1 0.016*
Moderate Risk 14 (36.8) 63 (56.3) 77 (51.3) 2.724 (1.253-5.923)**
Severe Risk 1(2.6) 11 (9.8) 12 (8) 6.658 (0.806-55.003)**
10  Stress
Normal 16 (42.1) 74 (66.1) 90 (60) 1 0.027*
Mild 15(39.5) 22(19.6) 37 (24.7) 0.317 (0.136 - 0.742)
Moderate 7 (18.4) 16 (14.3) 23 (15.3) 0.494 (0.175 - 1.398)
11 Anxiety
Normal 18 (47.4) 35(31.3) 53 (35.3) 1 0.124
Mild 1.440 (0.574 -
10 (26.3) 28(25.0) 38 (25.3) 3.6%0)**
Moderate 10 (26.3) 49 (43.8) 59 (39.3) 2.520 (1.039-6.115)**
12 Depression
Normal 5(13.2) 28 (25) 33 (22) 1 0.195
Mild 33 (86.8) 84 (75) 117 (78) 0.455 (0.162 - 1.277)
13 Sleep Quality
Good 21(55.3) 35(31.3) 56 (37.3) 1 0.014*
Poor 17 (44.7) 77 (68.8) 94 (62.7) 2.718 (1.279 - 5.776)

* Significance level at a < 0.05

**0R and 95%CI values were obtained from the results of simple logistic regression analysis

Table 2 explained that of 112 respondents who experienced ACS, 93 respondents (83%)
had hypertension. This indicates that the proportion of ACS in young adults with hypertension is
higher. The results of statistical tests showed a significant relationship between hypertension and

ACS in young adults in Bali (p: 0.001; o = 0.05). Seeing from the OR value, it can be concluded that
respondents with hypertension tend to have ACS 6 times greater than respondents without

hypertension (OR 6,046; CI 95% 2,696 - 13,561).
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Furthermore, of 112 respondents who experienced ACS, 72 respondents (64.3%) had a
risky diet. This indicates that the proportion of ACS in young adults who have a risky diet is higher.
The statistical tests showed a significant relationship between diet and ACS incidence in young
adults in Bali (p = 0.001; a = 0.05). From the OR value, it can be concluded that respondents with
a risky diet tend to experience ACS 5 times greater than respondents with a non-risky diet (OR
5,040; C1 95% 2,222 - 11,432).

In addition, of the 112 respondents who experienced ACS, 77 respondents (68.8%) had
poor sleep quality. This indicates that the proportion of ACS in young adults who have poor sleep
quality is higher. The statistical tests showed a significant relationship between sleep quality and
ACS in young adults in Bali (p = 0.014; a = 0.05). From the OR value, it can be concluded that
respondents who have poor sleep quality tend to experience ACS 3 times greater than
respondents with good sleep quality (OR 2.718; C1 95% 1.279 - 5.776).

The next stage after bivariate selection is multivariate analysis, conducted using multiple
logistic regression tests with the "Enter” method. This method considers the substantive aspect.!3
The process is carried out in stages by retaining variables that have a p-value <0.05 and
sequentially removing variables with a p-value > 0.05, starting from the largest p-value. If the
removal of a variable causes a change in the Odds Ratio (OR) value of more than 10%, the variable
must be re-entered, and the process is stopped. The variable most related to the dependent
variable is determined by a p-value <0.05 and the highest B exp value. The results of the
multivariate analysis are used to create a probability prediction equation, for example, for the
incidence of ACS in young adults in Bali. The calibration model was tested using the Hosmer and
Lameshow Test, with a significant value > 0.05 indicating a good calibration.

Table 3. Final Model Multivariate Analysis

95% CI

Variabel B p-value OR R2
Lower Upper

Hypertension 1.915 0.000* 6.785 2429 18956 0.449
Diet 1.907 0.000* 6.734 2,449 18.516

Sleep Quality 1.142 0.023* 3.134 1.174  8.364
Depression 0.646 0.343 1.908 0.501 7.257
Hyperuricemia 0.697 0.227 2.007 0.648 6.217
ﬁ‘jﬁ’i‘iff 0999  0.091 2715 0852  8.652
Anxiety 1.043 0.053 2.839 0.985 8.184

Stress -0.962 0.063 0.382 0.139 1.055
Constant -2.137 0.001

* Significant level at a < 0.05

Based on the final model of the multivariate analysis in Table 3 above, it turns out that the
variables that are significantly related to the incidence of ACS in young adults in Bali are
hypertension, diet, and sleep quality. Meanwhile, depression, hyperuricemia, diabetes mellitus,
anxiety, and stress were included as control variables. The results of the analysis obtained the
Odds ratio (OR) of the hypertension variable is 6.785 (95% CI: 2.429-18.956), means that young
adults with hypertension are at risk of experiencing ACS 7 times higher than those without
hypertension after controlling for the variables diet, sleep quality, depression, hyperuricemia,
diabetes mellitus, anxiety, and stress. The same can be interpreted for other variables. The
variable that is most related to the incidence of ACS in young adults in Bali is hypertension. The
Nagelkerke coefficient (R?) is 44.9%, which means that the three independent variables
consisting of hypertension, risky diet, and poor sleep quality contribute to the incidence of ACS
in young adults by 44.9%, while the remainder, about 55.1% is explained by other factors that
are not included in this logistic regression model.
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DISCUSSION

There is a significant correlation between hypertension and the incidence of ACS in young
adults in Bali. This finding is consistent with a prior coronary artery study in young adults aged
<35 years, which showed that ACS is more commonly found in males.1 Based on global studies,
risk factors for coronary heart disease can develop at a young age and can differ in each region
depending on the lifestyle of the local population. Identifying high-risk occupational groups can
help design targeted interventions. It is necessary to strengthen education and health promotion
efforts, especially in groups with lower levels of education for health knowledge and awareness.
Another study indicated that acute coronary syndrome predominantly occurs in individuals aged
18 to 44 years, particularly among those with multiple risk factors.15

Hypertension is a major risk factor for ACS.1617.18 There is also a relationship between age
factors and lack of physical activity with the occurrence of hypertension in adulthood.1® A study
on the incidence of ACS patients for a decade in Germany (2005 - 2015) found that most patients
were diagnosed with hypertension, dyslipidemia, and diabetes. The study also showed an
increase in coronary management procedures and a decrease in mortality in the past decade.20

Hypertension was found to be the second largest risk factor for ACS in young adults (<40
years) after smoking. As many as 29.7% of patients experienced hypertension in young
adulthood. The delay in the onset of acute coronary syndrome, especially among young patients,
is still common, so the mortality rate also increases in this population group.1” A cross-sectional
study from 2017 to 2019 that observed the diversity of dietary patterns on risk factors for
atherosclerosis found that consuming sweet drinks, eating midnight snacks, smoking, consuming
alcohol, and having a history of hypertension were the main risk factors for carotid
atherosclerosis, which causes narrowing and occlusion of the arteries, forming the basis for
cardiovascular disease.!8

Hypertension is defined as BP greater than 140/90 mmHg or the use of antihypertensive
medication. High-normal blood pressure, classified as BP ranging from 130-139/85-89 mmHg,
also poses potential cardiovascular risk. In the regression analysis, individuals with high-normal
hypertension demonstrated an elevated association with acute coronary syndrome (ACS),
although the result was not statistically significant (hazard ratio [HR]: 1.20; 95% confidence
interval [CI]: 0.81-1.77). In this study, the majority of patients were classified as having
hypertension. Both elevated and high-normal BP levels were observed as contributing risk factors
for the incidence of ACS.16 A well-controlled long-term blood pressure, ideally starting before the
patient is discharged, is needed to reduce subsequent events. Systolic blood pressure on hospital
admission of more than 110 mm Hg and diastolic blood pressure not <70 mm Hg before discharge
was associated with a better long-term prognosis in ACS patients.?!

The results showed that the age of respondents was around 31 years old, the majority were
male, most respondents had a senior high school education level, the majority worked as private
employees, and most had no family history of CHD in the family. Based on global studies, risk
factors for coronary heart disease can develop at a young age and can differ in each region
depending on the lifestyle of the local population. Identifying high-risk occupational groups can
help design targeted interventions. It is necessary to strengthen education and health promotion
efforts, especially in groups with lower levels of education for health knowledge and awareness.
Another study indicated that acute coronary syndrome predominantly occurs in individuals aged
18 to 44 years, particularly among those with multiple risk factors.15

Some activities that have the potential to increase the risk of hypertension are "Megibung"
activities. "Megibung" is an activity of communal meal often including fatty and salty dishes such
as komoh and lawar, which is part of cultural practices that significantly correlate with
hypertension incidence.?2 The study found that diets rich in saturated fats and high salt content,
commonly consumed during "Megibung" gatherings, could increase the risk of hypertension
incidence if consumed excessively.23

The findings of several studies above are in line with the results of this study. It is important
to increase public knowledge and awareness of hypertension, which can later increase the risk
factors for premature coronary artery blockage by recognising symptoms, risk factors, and
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prevention.

In this study, there was a significant relationship between diet and the incidence of ACS in
young adults in Bali. This is in line with a study of 1,242 ACS patients aged < 45 years, which found
that one-third of patients experienced dyslipidemia caused by poor eating habits and lack of
activity, which led to a high prevalence of overweight and obesity in ACS patients.2é Consumption
of red meat and processed meat was associated with increased mortality from cardiovascular
disease associated with red meat. Combined intake of red meat and processed meat was
associated with all-cause mortality, while low intake of red meat and processed meat was
significantly associated with cardiovascular disease compared with no meat consumption.2? Poor
dietary habits and physical inactivity are associated with an increased risk of ACS in young
adults.28

Balinese culture has a rich culinary tradition, but some traditional dietary patterns may
increase the risk of ACS. The traditional Balinese diet is rich in vegetables, fruits, fish, and spices,
which is beneficial for health, but modernisation and Western cultural influences have
encouraged the consumption of unhealthy processed and fast foods.29 White rice, the staple food
of the Balinese people, is low in fibre and has a high glycemic index.3° Popular dishes such as
suckling pig, a meat roasted with spices, high in animal fat; “lawar” is a mix of coconut, meat (often
pork), and sometimes blood, rich in fat; satay is made from minced pork, fish, or chicken mixed
with grated coconut and coconut milk; and coconut milk dishes, often served at traditional events,
are high in saturated fat and cholesterol.3! Involving community and religious leaders in culture-
based health campaigns can effectively promote healthy eating while respecting Balinese culinary
traditions.

International guidelines recommend a diet that emphasises the intake of fruits and
vegetables, whole grains, fish, and legumes, and minimises the intake of processed meat and fats
to reduce CHD risk factors. Consumption of a high-protein diet has shown potential for CHD risk
prevention with increased fish intake and decreased red /processed meat intake. Meanwhile, data
on legume intake are still inconsistent with CHD risk.28 A systematic review and meta-analysis
found that a high-carbohydrate diet may increase the risk of CHD, especially in Asian populations.
This is due to the high consumption of carbohydrates and genetic variations found in Asia. The
meta-analysis found that patients with the highest carbohydrate intake had a 1.15-fold increased
risk of CHD compared to those with the lowest intake. The relationship between carbohydrate
intake and cardiovascular disease was found to be more than 60% of total energy derived from
carbohydrates.32 Unhealthy dietary habits, such as excessive saturated fat intake, are the main
factors causing obesity and metabolic syndrome. Saturated fat intake combined with excessive
carbohydrate consumption increases the risk of cardiometabolic disease by 1.28 times.33

Bali's diverse culinary traditions, especially foods containing saturated fat and cholesterol.
Dishes such as suckling pig, “lawar”, coconut milk-based foods, and traditional cakes rich in sugar
and oil are often an integral part of traditional and religious events. In terms of beverages, Bali
also has traditional alcohol, namely “Arak Bali”. The use of alcohol as an offering and sometimes
consumed by Balinese people is found in several religious events and traditional ceremonies in
Bali. "Arak Bali", which is a traditional alcoholic drink, can increase the risk of hypertension and
ACS if consumed excessively. At certain moments, Balinese people, especially men from
adolescence to adulthood, gather and chat while drinking palm wine and Balinese arak, while
“metuakan” or “mearakan” people will chat and play music namely “megenjekan”. Among young
adults in Bali, the ease of access and the social pressure to participate in the celebration of certain
events have increased alcohol consumption.22

Another activity is "Ngayah", in addition to providing a positive social impact, it is also a
source of stress that contributes to hypertension if the burden of "Ngayah" is excessive. “Ngayah”
refers to a culturally rich tradition of voluntary community service and is part of religious
ceremony activities at the temple or traditional ceremonies at local residents' homes, such as
wedding ceremonies, funerals, tooth filing, welcoming birthdays, and so on.2¢ When these duties
are excessive or emotionally taxing, they can impose considerable psychosocial stress. Excessive
psychosocial stress associated with communal obligations and societal burdens is significantly
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correlated with elevated blood pressure and hypertension in several Indonesian populations.25

Balinese people are required to be able to balance customary activities and economic
livelihoods to meet household needs and social life in the community, so it is common for young
adults in Bali to experience a lack of time for heavy physical activities such as regular exercise.3435

This study shows a significant relationship between sleep quality and the incidence of ACS
in young adults. Lack of sleep with poor quality (less than 6 hours) increases the risk of heart
disease by 63%. Sleep patterns that are too long can also increase the risk of heart disease.3¢ This
is in line with a study stating that sleep patterns that are too short or too long can increase the
risk of ACS. Late bedtime (224:00), short sleep duration (<6 hours), and early waking (>07:00)
are associated with increased acute myocardial infarction risk, while nighttime exposure to bright
light further elevates this risk. Regular daytime naps may offer a protective effect, particularly in
young and middle-aged adults.3” Patients with sleep durations of less than 5 hours were found to
have a higher prevalence of acute coronary syndrome (ACS) compared to those who slept more
than 9 hours. Sleep disturbances, especially lack of or reduced sleep time, can be a risk factor for
CHD.38

Balinese culture, which is rich in rituals and social activities, can affect people's sleep
patterns, especially the younger generation. Some religious activities and traditional ceremonies
are often carried out at night or early morning, which can affect sleep quality and have an impact
on general health. One example of the "Megebagan" activity is carried out at night until early
morning at the deceased's house to show a sense of togetherness and support for the bereaved
family. This is also a form of respect and honour for the deceased. Risk factors that cause high
cases of ACS in Bali include a diet high in salt and fat in Balinese cuisine, lack of activity in urban
areas and tourist destinations,3° stress due to life pressures and rapid tourism development,
hypertension factors are inherited from families, excessive alcohol consumption in celebrating
traditional activities* in Bali, such as wedding ceremonies, increasing smoking habits, lack of
awareness of the importance of routine health checks and because access to services in some
places in Bali is limited to do health checks.*!

This study is limited by its single-centre design and the focus on a specific population, which
may restrict the generalisability of findings to Indonesia’s diverse regions. Cultural and
sociodemographic factors, including marital status, were not comprehensively assessed.
Additionally, the exclusion of multicentre and comparative data, as well as the absence of both
hospital and community-based samples, limits the applicability of the results to broader ACS
prevention strategies.

CONCLUSION

The factors most associated with the incidence of young adult ACS in Bali were
hypertension, diet, and sleep quality. There was a significant correlation between hypertension,
diabetes mellitus, dyslipidemia, hyperuricemia, diet, physical activity, obesity, smoking, alcohol
consumption, stress, and sleep quality. Future research should adopt multicentre, comparative
designs across diverse Indonesian regions, integrating cultural and sociodemographic factors
such as marital status, and encompassing both hospital and community-based populations to
strengthen culturally tailored national ACS prevention strategies.
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