
Accessed on: h�p://jkb.ub.ac.id/index.php/jkb/ar�cle/view/3946
Jurnal Kedokteran Brawijaya Vol. 34, No. 2, August 2026, pp. xx-xx

Ar�cle History: Received 23 July 2026, Accepted 31 August 2026

Original Ar�cle

Mul�domain Lifestyle Factors and a Preliminary Composite Lifestyle Score in Pa�ents with Acute 
Coronary Syndrome: A Pilot Case-Control Study

Ermin Rachmawa� 1, Riskiyah Riskiyah 2, Muhammad Ramadhani Aurino Disastranegara 3, Firdausiyatul Ulya 4, 
Ufaira Ramadhan� Majid 5, Ri�i Zidan Nugraha 6, Indra Wahyu Saputra 7, Indra Hidayah Ramadhan 8, Larasa� 

Sekar Kinasih 9

1,9Department of Biomedical Sciences, Faculty of Medicine and Health Sciences, UIN Maulana Malik Ibrahim Malang, 
Batu, East Java, Indonesia 

2Department of Public Health, Faculty of Medicine and Health Sciences, UIN Maulana Malik Ibrahim Malang, Batu, East 
Java, Indonesia 

3,4,5,6 Medical Professional Program, Faculty of Medicine and Health Sciences, UIN Maulana Malik Ibrahim Malang, 
Batu, East Java, Indonesia 

7Department of Cardiovascular, Karsa Husada Hospital, Batu, East Java, Indonesia 
8Bachelor of Medicine Program, Faculty of Medicine and Health Sciences, UIN Maulana Malik Ibrahim Malang, Batu, 

East Java, Indonesia

ABSTRACT

In recent years, the incidence of Acute Coronary Syndrome (ACS) has been increasing worldwide. Although modified risk 
factors are well established, the combined contribu�on of lifestyle factors to ACS has not been extensively studied. This 
study aimed to examine mul�domain lifestyle factors associated with ACS by developing a preliminary lifestyle 
composite. A pilot case-control study was conducted using data from 55 ACS cases and 55 healthy controls. Lifestyle 
factors were assessed using a ques�onnaire including the Pi�sburgh Sleep Quality Index (PSQI), Depression Anxiety 
Stress Scales (DASS-21), Food Habits Ques�onnaire (FHQ), Night Ea�ng Diagnos�c Ques�onnaire (NEDQ), and the Global 
Physical Ac�vity Ques�onnaire (GPAQ). The hypothesis was analyzed using a bivariate test, followed by binary logis�c 
regression. Bivariate analysis iden�fied educa�onal level (p=0.019), comorbidi�es (p<0.001), body mass index (p=0.037), 
stress level (p=0.001), sleep quality (p=0.004), night ea�ng pa�erns (p<0.001), fat consump�on, and physical ac�vity 
(p<0.000) associated with ACS incidence. A preliminary composite lifestyle score was constructed and was strongly 
associated with ACS incidence (p<0.001). Mul�variable logis�c regression further confirmed that preliminary composite 
lifestyle risk, comorbidi�es, age, and BMI independently predicted ACS occurrence, with comorbidi�es (OR=16.69; 95% 
CI:4.05-68.67) and lifestyle risk (Wald X2=17.2), followed by BMI (OR=3.15; 95% CI:1.21-8.22) and age (OR=2.82; 95% 
CI:1.46-5.45). The preliminary composite lifestyle score demonstrated a strong associa�on with ACS Status, and warrants 
valida�on in larger, prospec�ve cohorts before clinical applica�on.
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INTRODUCTION

Cardiovascular disease (CVD) is one of the major health 
problems worldwide and causes approximately 80 % of 
mortality in low- and middle-income countries (1). Acute 
Coronary Syndrome (ACS) is one of the most common 
forms of CVD and has significant morbidity, besides high-
level mortality rate (2). According to the American Heart 
Associa�on (AHA), it accounts for more than 800,000 
hospitaliza�ons each year (3). Numerous studies have 
concluded that unhealthy lifestyles are associated with 
ACS(4). This evidence is reinforced by the fact that most 
people worldwide adopt unhealthy lifestyles(5). 

Growing evidence demonstrates that lifestyle factors 
interact with one another as risk factors for ACS. However, 
most studies only examined these factors separately.  17.8 
% of the adult popula�on in Italy experiences poor sleep 
quality, including short sleep dura�on, difficulty falling 
asleep, and staying asleep (6–8). Chronic physiological 
stress was associated with myocardial ischemia (9).  In the 
US, a study reported that 47% of adults had poor diet 
quality (10). Similar results were found in Southeast Asia, 
where two-thirds (62.6%) of adults consumed sweet 
beverages and over three-quarters consumed unhealthy/
ultra-processed foods (76.8%) (11). Dietary habits 
influence various risk factors for cardiovascular disease, 
including lipoprotein levels, blood pressure, glucose 
levels, and weight gain. Recent studies showed that food 
high in fat and meal�me preference increased the risk of 
death from ACS (12).  A report stated that the majority of 
ACS pa�ents do not engage in physical ac�vity. This is 
because a lack of physical ac�vity decreases endothelial 
func�on, which can increase the occurrence of ACS 
(13,14). In addi�on, someone who is inac�ve will 
experience increased atherosclero�c plaque and 
thrombus forma�on, which can cause ACS (15). 

These lifestyle factors o�en coexist and may interact with 
one another, rather than occurring independently. 
However, the combined or mul�domain associa�on 
between lifestyle factors and ACS is insufficiently 
understood (16). Furthermore, most studies were 
conducted in developed countries and in countries with 
strong na�onal health surveillance systems. There is 
insufficient community-level popula�on data in 
Indonesia. Although early detec�on of ACS risk should 
ideally be performed at the primary level of health 
services, there is a lack of longitudinal or even cross-
sec�onal studies based on primary services such as Pusat 
Kesehatan Masyarakat (Puskesmas)  (17). Furthermore, 
psychosocial problems and comprehensive lifestyle 
profiles are commonly neglected in primary care in 
Indonesia. The aim of the study was to inves�gate the 
associa�on between lifestyle-related factors and ACS 
status through a pilot study. Thus, this study could later be 
developed into a preliminary composite lifestyle score to 
support early screening and preven�ve interven�ons in 
primary care se�ngs, such as Puskesmas in Indonesia.

METHOD

Study Design 

This observa�onal study employed a case-control design 
to inves�gate the associa�on between mul�domain 
lifestyle and psychosocial factors and ACS.

Se�ng 

This study was conducted from May to December 2025 at 
Karsa Husada Hospital in Batu City, East Java Province, 
Indonesia.

Sample/Par�cipants

The popula�on of this study was ACS pa�ents in Karsa 
Husada Hospital. Par�cipants were recruited using non-
probability sampling with a convenience method (18). 
The inclusion criteria for the case group in this study were 
as follows: (a) ACS pa�ents confirmed from medical 
records, (b) > 18 years old, and (c) agreed to be research 
respondents. The exclusion criteria for the case group 
included: (a) dropouts during the study, (b) consump�on 
of diet pills or laxa�ves, intermi�ent fas�ng diets, (c) 
having an inherited sleep disorder, (d) physical disability, 
and (e) inability to read and write. The inclusion criteria in 
the control group were: (a) not having experienced ACS, 
(b) agreed to be respondents, (c) age > 18 years old, and 
(d) healthy status. The par�cipant number was calculated 
using the Lemeshow formula. Lifestyle-related factors 
such as physical inac�vity, poor diet, and stress have been 
consistently associated with increased risk of ACS, with 
reported odds ra�os (OR) ranging from approximately 1.3 
to 4.5, depending on the specific exposure and popula�on 
studied. Based on these findings, an OR of 2.0 was 
conserva�vely assumed in this study. The prevalence of 
exposure in the control group was set at 30%, reflec�ng 
the reported variability of lifestyle risk factors in the 
general popula�on, and ensuring a conserva�ve sample 
size es�ma�on. According to this formula, there were 100 
cases and 100 controls. However, since this was a pilot 
study, the sample size was set at 110, including 55 cases 
of ACS and 55 healthy controls, matched by sex, with a 1:1 
case-to-control ra�o.

Data Collec�on

The data were collected at Karsa Husada Hospital from 
May to December 2025, and included sociodemographic 
characteris�cs, stress level assessment, sleep quality 
assessment, physical ac�vity evalua�on, fat screener, and 
night ea�ng �me test. Sociodemographic characteris�cs, 
including age, sex, educa�onal and occupa�onal profile, 
were assessed from medical records. 

Assessment of Stress Level: Stress level was assessed 
using the DASS-21 ques�onnaire, a self-report 4-point 
Likert-type measure of three dimensions of mental 
health: depression, anxiety, and stress. The DASS-21 has 
excellent psychometric proper�es in older adults. 
Individuals with a DASS-21 stress score of 15 or higher 
were categorized as being under high stress (19). 

Assessment of Sleep Quality: Sleep quality and 
disturbances were assessed using the PSQI ques�onnaire, 
comprising 19 individual items designed to assess seven 
components of sleep quality, including subjec�ve sleep 
quality, sleep latency, sleep dura�on, habitual sleep 
efficiency, sleep disturbances, use of sleeping medica�on, 
and day�me dysfunc�on. The score for each component 
is equally weighted on a 0–3 scale, with a higher score 
indica�ng poorer sleep quality. The total score of the PSQI 
ranges from 0 to 21, and poor sleep quality was defined as 
a score >5 (20). 

Physical Ac�vity Evalua�on: Physical ac�vity was 
measured using the Global Physical Ac�vity 
Ques�onnaire (GPAQ). Physical ac�vity is undertaken in 
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None
HT
DMT2
Hyperlipidemia
HT+DMT2
HT+Hyperlipidemia
HT+Hyperuricemia
DMT2+CKD
HT+DMT2+Hypercholest
erolemia

14
16

7
1
6
6
1
2
2

25.5
29.1
12.7

1.8
10.9
10.9

1.8
3.6
3.6

46
3
1
1
2
1
0
0
1

83.6
5.5
1.8
1.8
3.6
1.8
0.0
0.0
1.8

Variable
Participant

ACS Case (n=55) Control (n=55)
n % n %

Lifestyle Parameter

Lifestyle Parameter

ACS

ACS

P-value

P-value

Case

Case

Control

Control

Gender
Female
Male

30
25

26
29

0.448

Age
<36
36–45
46–55
56–65
>65

0
1

25
20

9

10
16
18

8
3

0.000**

Occupa�on

Occupa�on

Civil Servant
Private Employee
Entrepreneur
Farmer
Laborer
Unemployed

6
9
9

11
3

17

15
7
7

13
4
9

0.211

Educa�on
Basic
Intermediate
Higher

21
28

6

11
27
17

0.019*

Smoking History
Smoking
No Smoking

16
39

12
43

0.512

Comorbidi�es
Yes
No

41
14

9
46

0.000**

BMI
Obesity
Overweight
Normal

11
23
21

5
16
34

0.037*

Stress Level
Not Stress
Mild
Moderate
Severe
Extreme

30
2
6

11
6

49
2
2
1
1

0.001**

Sleep Quality
Good
Poor

31
29

46
14

0.004*

NEDQ
Non-Night Eater
Mild Night Eater
Moderate Night Eater
Full Night Eater

11
17
16
11

47
5
1
2

0.000**

FHQ
Small Fat
Consump�on
Medium Fat
Consump�on
Large Fat
Consump�on

1
8

46

6
40

9

0.000**

PA
Low PA
Moderate PA
High PA

47
3
5

12
32
11

0.000**

Educa�onal Background
Basic (Elementary-Junior
High School)
Intermediate (Senior
High School)
Higher

21
28

6

38.2
50.9
10.9

11
27
17

20
49.1
30.9
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Table 4. Demographic and clinical profile of the par�cipant 
(n=110)

Note: *, P<0.05; **P<0.001, ACS = Acute Coronary Syndrome

Goodness of Fit (GFI) was used to assess how well the 
sta�s�cal model explained the data. Because the value 
was far below 1 (0.108), this indicated under dispersion 
(data variance was smaller than predicted by the model), 
but the model was generally s�ll usable. The Omnibus 
Test was the most crucial in determining whether the 
overall model was meaningful. Since the p-value is 0.000 
(p < 0.05), the model was sta�s�cally significant. This 
means that the combina�on of independent variables 
(age, BMI, and comorbidi�es) together had a significant 
effect on the dependent variable (ACS status). This model 
was significantly be�er than a model that uses no 
predictors. 

Tests of Model Effects indicated whether a variable has a 
significant independent effect on the model. All variables 
in the model (lifestyle, age, combined BMI, and 
comorbidi�es) were significant (p < 0.05). This meant that 
the four variables individually had a significant effect on 
the risk or occurrence of an ACS incident. Based on the 
Parameter Es�mates table, the composite lifestyle factor 
variable showed a significant effect on ACS status (p < 

0.05) a�er controlling for the covariate variables (age, 
BMI, and comorbidi�es) in the regression model.

Based on the Wald Chi-Square values, lifestyle variables 
(17.2) and comorbidi�es (15.15) had the largest 
contribu�on compared to other variables. All 
confounding variables had posi�ve B coefficients, 
indica�ng a unidirec�onal rela�onship. Each one-unit 
increase in age would increase the ACS score by 2.8 (B = 
0.110, p = 0.000). Each 1 unit increase in BMI would 
increase the ACS score by 3.15. This indicated that higher 
body weight was associated with a higher risk (B = 0.097, 
p = 0.023). The presence or increase in comorbid 
condi�ons had the greatest impact among other 
con�nuous variables, namely increasing the ACS 
Incidence score by 16 �mes (B = 0.351, p = 0.000): there 
was a clear risk gradient related to lifestyle. Individuals 
with a severely bad lifestyle had a significantly higher risk 
of ACS compared to those with a moderate or good 
lifestyle. These findings remained consistent even a�er 
accoun�ng for confounding variables such as age, BMI, 
and comorbidi�es in the sta�s�cal model.  

DISCUSSION

Based on the findings, physical ac�vity is the strongest 
parameter associated with ACS status.  According to 
Franklin and Jae, engaging in regular physical exercise 
improves cardiorespiratory fitness, which is associated 
with the risk of CVD, including hypertension and ACS 
(23,24). Addi�onally, regular exercise can lower systemic 
vascular resistance, which in turn may lower blood 
pressure, increase nitric oxide release, a vasodilator, and 
improve endothelial func�on, thereby inhibi�ng plaque 

Table 5. Parameters Es�mate

Parameter B Std. Error

95% Wald Confidence
Interval Hypothesis Test

Exp(B)

95% Wald Confidence
Interval for Exp(B)

Lower Upper Wald Chi-
Square df Sig. Lower Upper

(Intercept) -7.94 1.91 -11.69 -4.19 17.2 1 .000 .000 8.351E-6 .015
Low-Risk Lifestyle -22.27 39982.05 -78385.65 78341.1 .000 1 1.000 2.121E-10 .000 .a

Medium-Risk
Lifestyle -3.53 .871 -5.24 -1.825 16.439 1 .000 .029 .005 .161

High-Risk Lifestyle 0b . . . . . . 1 . .
Comorbid 2.815 .7232 1.397 4.232 15.150 1 .000 16.690 4.045 68.870

Age 1.035 .3370 .375 1.696 9.439 1 .002 2.816 1.455 5.451
BMI 1.148 .4889 .190 2.107 5.516 1 .019 3.153 1.209 8.220

Note: *, P<0.05; **P<0.001, B = B coefficient, df = degrees of freedom, Sig = significance, Exp(B) = exponen�ated logis�c regression coefficient

Preliminary Composite
Lifestyle Score

ACS status
Total P-value

Yes No
High Risk 3 0 3

0.000**Medium Risk 33 4 37
Low Risk 19 51 70
Total 55 55 110

Table 3. Preliminary Composite Lifestyle Factor

Preliminary Composite
Lifestyle Score

Score

Stress Not + Mild (3,4) Moderate (2) Severe + Extreme (1)

Sleep Good (2) Poor (1) Poor (0)

NEDQ Non-Night Eater (3) Mild Night Eater (2) Moderate-Full (1), Night Eater (0)

FHQ Small Fat (2) Medium Fat (1) Large Fat (0)

PA High (2) Moderate (1) Low (0)

Note: NEDQ = Night Ea�ng Diagnos�c Ques�onnaire, FHQ = Food Habits Ques�onnaire, PA = Physical Activity, High Risk ≤2, Medium Risk ≤7, Low
Risk > 7
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forma�on, all of which are associated with lower ACS 
status (25).  Moreover, physical ac�vity is also associated 
with a decreased risk of cardiovascular events in pa�ents 
diagnosed with ACS  (26). Another report showed that the 
level of physical ac�vity determines the risk of developing 
major adverse cardiovascular events (MACE) in ACS.  This 
study confirms that changes in dietary habits play an 
important role in the incidence of ACS. Ea�ng habits were 
measured using the FHQ, focusing on four behaviors: 
avoiding high-fat ingredients and cooking methods, 
choosing low-fat specialized products, replacing high-fat 
foods with low-fat alterna�ves, and modifying fa�y foods. 
A diet high in saturated fats, cholesterol, sugar, and salt, 
along with processed and fast foods, correlates with 
increased inflamma�on and an increased risk of heart 
disease. Another study showed that unhealthy ea�ng 
habits, such as skipping breakfast, were associated with 
elevated lipid levels, atherosclerosis, and an increased risk 
of ACS (27,28). Stress and sleep are also associated with 
ACS. The sleep dura�on and sleep quality show a dose-
dependent rela�onship with coronary events (8). Mental 
stress is an emerging risk and prognos�c factor for 
coronary artery disease and stroke and is associated with 
an increased incidence of cardiovascular events (29–31).

Overall, the findings provide ini�al evidence that a 
mul�domain lifestyle approach is associated with ACS 
more strongly than a single-domain approach. These 
findings are consistent with evidence from a large 
popula�on-based prospec�ve cohort study showing that 
adherence to a favorable lifestyle, characterized by non-
smoking, absence of obesity, regular physical ac�vity, and 
a healthy diet, was associated with a 44% lower risk of 
ACS compared with an unfavorable lifestyle (32).  
Similarly, an evalua�on of a combined lifestyle score in a 
US popula�on by Guasch-Ferré et al. (2022) found that 
having six versus zero low-risk factors on a healthy 
lifestyle score (including sleep dura�on) was associated 
with a hazard ra�o of 0.17 for CVD and 0.14 for coronary 
heart disease (CHD), with approximately 66–67% of CVD 
and CHD cases a�ributable to non-adherence to the 
combined healthy lifestyle (7). The consistency of findings 
across these studies reinforces the biological and 
epidemiological plausibility of the current results: the 
protec�ve effect of lifestyle on acute coronary events 
appears to be clearly graded according to the cumula�ve 
number of risk domains, rather than opera�ng via a single 
threshold

However, this study has certain limita�ons. Since the 
composite lifestyle risk score was constructed using 
unweighted, instrument-derived ordinal categories rather 
than empirically weighted coefficients, the rela�ve 
contribu�on of each domain to overall risk should 
therefore be interpreted with cau�on.  The cut-off points 
for composite lifestyle risk categories were predefined 
based on the theore�cal range of the validated scoring 
instrument rather than empirically validated thresholds, 
such as ROC analysis. The composite is face-valid, not 
sta�s�cally valid. Future studies with larger samples 
should establish empirically derived, and ideally ROC-
op�mized, cut-off values for this composite lifestyle risk 
score, prior to use in primary care health services for 
screening. Addi�onally, there was recall bias due to the 

retrospec�ve nature of the data, as the parameters were 
based on par�cipants’ past habits. Technical issues 
occurred in the logis�c regression results due to perfect 
predic�on, were observed based on the significance 
value. This means that it is highly likely that none of the 
respondents with a good lifestyle experienced ACS. This is 
a pilot study with limited par�cipant recruitment; 
therefore, the findings cannot be generalized beyond this 
study.  

In conclusion, lifestyle factors cannot be considered in 
isola�on; they interact with one another. Together, 
comorbidi�es, age, BMI, and the composite lifestyle 
factor score, including physical ac�vity, dietary pa�ern, 
stress, and sleep, are associated with the ACS status. The 
composite lifestyle risk score developed in this study is a 
preliminary instrument; its scoring scheme and risk 
categoriza�ons (High, Medium, Low) were established 
based on standard categories from validated instruments 
and theore�cal score ranges, rather than on empirical 
weigh�ng or external valida�on methods such as ROC 
analysis. Consequently, while these findings offer ini�al 
evidence suppor�ng a mul�domain approach to assessing 
lifestyle-related ACS risk, the composite score cannot yet 
be recommended as a ready-to-use clinical screening tool 
in primary care se�ngs. It requires further valida�on 
using larger, representa�ve samples—including reliability 
tes�ng, empirical data-based weigh�ng, and cut-off 
valida�on via ROC analysis or cross-valida�on 
approaches. Further studies employing a prospec�ve 
design and larger sample sizes are needed to confirm 
these findings and to refine the composite lifestyle risk 
score into an empirically validated screening tool. This 
would enable its reliable applica�on in the early detec�on 
and preven�on of ACS within primary healthcare 
facili�es, such as Community Health Centers (Puskesmas) 
in Indonesia.
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