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ABSTRACT 
 

Coronary heart disease (CHD) is the foremost cause of mortality in Indonesia and is closely related to 

atherosclerosis due to increased levels of low density lipoprotein (LDL). The risk of CHD increases with age and 

is generally higher in male than in female, especially before menopause. Therefore, this study sought to assess the 

role of LDL, age, and sex as risk factors for CHD at Ngoerah Hospital. A case-control study of 34 case and 34 control 

patients (2022–2024) was conducted using consecutive sampling from medical records. To identify risk factors for 

CHD, bivariate analysis was conducted using the Chi-square test, followed by multivariate analysis using multiple 

logistic regression. Among the 68 patients analyzed, the majority (41 patients, 60.3%) had high LDL levels. The 

sample characteristics were predominantly male (44 patients, 64.7%) and of older age (42 patients, 61.8%). 

Multivariate analysis revealed that patients with high LDL levels showed a 7.4-fold greater likelihood of 

developing CHD relative to those with low LDL levels (AOR = 7.4; CI 95% : 2.22–24.75; p = 0.001). Male 

patients was also significantly associated with CHD, with approximately 5.78 times higher odds compared to 

females (AOR = 5.78; CI 95% : 1.67–19.97; p = 0.006). Age did not show a significant relationship with CHD (p 

= 0.65). 
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INTRODUCTION 

Coronary heart disease (CHD) occurs when the 

coronary arteries responsible for supplying oxygen and 

blood to the myocardium become narrowed due to the 

formation of lipid plaques and thrombi via atherosclerosis.
1
 

This process will result in a lack of oxygen as well as 

nutrients supply to myocardium, thereby causing in 

impaired myocardial function and causes a decrease in 

perfusion of vital organs and the periphery. 
2
 

In the US, the mortality prevalence from heart disease 

is approximately 610,000, representing 1 in every 4 

fatalities. Meanwhile, the number of patients experiencing 

CHD is 735,000, comprising 525,000 new CHD and 

210.000 recurrent CHD.
 3
 

CHD is a multifactorial disease primarily caused by an 

unhealthy lifestyle, including unhealthy dietary patterns, 

sedentary behavior or insufficient physical activity, 

psychosocial stress, and exposure to toxic substances such 

as cigarette smoke.
 4

 These lifestyles are known to be 

associated with many metabolic syndromes such as 

hypertension, dyslipidemia, and insulin resistance that 

increases the risk of atherosclerosis formed in the coronary 

arteries of the heart. 
5
   

Among the secondary factors that contribute to 

atherosclerosis, dyslipidemia is considered a critical initial 

trigger. Lipids accumulation within the vascular intima, 

which triggers a localized inflammatory response, is 

strongly implicated in the pathogenesis of atherosclerosis. 

Lipids are distributed throughout the whole body via the 

bloodstream by binding to a specific protein, forming a 

complex known as lipoproteins. Lipoproteins is classified 

into two general types: low-density lipoprotein (LDL) and 

high-density lipoprotein (HDL). LDL primarily functions to 

transport cholesterol from the liver to peripheral tissues, 

whereas HDL removes excess cholesterol from peripheral 

tissues and returns it to the liver for excretion. Normally, 

LDL is rapidly cleared by LDL receptors on hepatocytes. 

However, when the amount of LDL in the plasma is 

excessively high, it can be deposited in the blood vessels, 

and the cholesterol components within it contribute to 

atherosclerosis.
 6
  

In cases of hyperlipidemia, the excessive amount of 

LDL in the vascular lumen can be transported into the 

vascular intima and is oxidized to form ox-LDL. This ox-

JMU 

 
Jurnal Medika Udayana 

 

 
  Jurnal Medika Udayana  

 

 

 



 

http://ojs.unud.ac.id/index.php/eum                                                                                                             P a g e   21 
doi:10.24843.MU.2026.V15.i4.P05 

LDL then can trigger an inflammatory reaction by inducing 

inflammatory mediators that leads to plaque formation. 

Thrombosis can also occur due to the rupture of the blood 

vessel endothelium, often resulting from an unstable plaque 

burden.
 7

 It is known that 40% of patients who have CHD 

have high cholesterol levels.
 8

 

Besides the levels of LDL, age and sex also play a role 

in increasing the risk of CHD. Older age contributes to 

increased exposure to toxins, and male also have lower 

estrogen levels than female, resulting in a less protective 

effect. 
 
MATERIALS AND METHOD 

A total of 68 patient recorded from the Ngoerah 

Hospital registry were analyzed for this analytical, 

observational case-control study. Data were collected over 

the 2022–2024 period using a non-probability, consecutive 

sampling technique. The case group in this study was 

patients with CHD while the control group was patients with 

diabetes mellitus who had never been diagnosed with CHD. 

The inclusion criteria for the case group were all males or 

females with a diagnosis of CHD, with complete 

information of LDL levels in the medical record. 

Participants were excluded from the case group if they had a 

history of consuming lipid-lowering drugs (statins, fibrates, 

niacin, high-dose omega-3 fatty acids, bile acid 

sequestrants, ezetimibe, PCSK9 inhibitors, bempedoic acid, 

and specialized drugs such as lomitapide or mipomersen) 

and incomplete medical records. The inclusion criteria for 

the control group were all males or females who had not 

been diagnosed with CHD, with complete information of 

LDL levels in medical records. The exclusion criteria for 

control group were patients with a history of consuming 

lipid-lowering drugs (statins, fibrates, niacin, high-dose 

omega-3 fatty acids, bile acid sequestrants, ezetimibe, 

PCSK9 inhibitors, bempedoic acid, and specialized drugs 

such as lomitapide or mipomersen) and patients with 

incomplete medical records. The study received ethical 

clearance from the Research Ethics Committee, Faculty of 

Medicine, Udayana University (Reference No: 

[1246/UN14.2.2. VII.14/LT/2025]).  

Data regarding age, sex, medical history, medication 

history, and LDL levels were retrospectively retrieved from 

electronic medical records. The LDL levels findings were 

grouped into low LDL level (LDL < 100 mg/dl) and high 

LDL level (LDL ≥ 100 mg/dl). Age was classified into two 

groups: younger age (≤ 55 years) and older age (> 55 years), 

while sex was categorized as male and female. The data then 

statistically processed with IBM SPSS® version 26. The data 

were analyzed in three stages: univariate analysis for sample 

characteristics, bivariate analysis using the Chi-square, and 

multiple logistic regression for multivariate analysis. 
 
RESULTS 

Within the 68 patients in total, the majority were male 

(64.7%) and the remainder were female (35.3%). The study 

population had a mean age of 58.5 ± 11.9 ranging from 25 

to 91 years, where the majority are aged > 55 years (61.8%) 

and the rest are aged ≤ 55 years (38.2%). Laboratory 

examinations showed that the mean LDL level of patients 

was 122.22 ± 57.27 mg/dl ranging from 15 to 248 mg/dl, 

most of whom had high LDL levels (60.3%) while the rest 

had low LDL levels (39.7%). The characteristic of all 

patients is presented in Table 1. 

 

Table 1.  Characteristics of  Study Subjects 

General Characteristics Results 

Sex 
Male n (%) 44 (64.7) 

Female n (%) 24 (35.3) 

Age (Years) Mean ± SD (range) 58.5 ± 11.9 (25-91) 

Age Category 

≤ 55 Years n (%) 26 (38.2) 

> 55 Years n (%) 42 (61.8) 

LDL Levels (mg/dl) Mean ± SD (range) 122.22 ± 57.27 (15-248) 

LDL Category 

Low n (%) 27 (39.7) 

High n (%) 41 (60.3) 
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Among the 34 CHD patients (the case group), the 

majority had high LDL levels (79.4%), were aged > 55 

years (64.7%), and were male (79.4%). The remainder had 

low LDL levels (20.6%), were aged ≤ 55 years (35.3%), and 

were female (20.6%). Conversely, the 34 diabetes mellitus 

patients (the control group) exhibited different 

characteristics. The majority of control group had low LDL 

levels (58.8%) and were aged > 55 years (58.8%), but the 

sex distribution were evenly split between male and female. 

The remainder had high LDL levels (41.2%) and were aged 

≤ 55 years (41.2%). The distributions of LDL levels, age, 

and sex on each group is provided in Table 2.  

 

Table 2.  Distribution of LDL Levels, Age, and Sex Each on Case and Control Group 

Variables Control Group (DM) Case Group (CHD) Total n (%) 

Low LDL 20 (58.8) 7 (20.6) 27 (39.7) 

High LDL 14 (41.2) 27 (79.4) 41 (60.3) 

Age ≤ 55 Years 14 (41.2) 12 (35.3) 26 (38.2) 

Age > 55 Years 20 (58.8) 22 (64.7) 42 (61.8) 

Male 17 (50) 27 (79.4) 44 (64.7) 

Female 17 (50) 7 (20.6) 24 (35.3) 

 

The relationships between each independent variable 

(LDL levels, age, and sex) and the dependent variable (CHD 

incidence) were examined using bivariate analysis. It was 

found that significant relationship between elevated LDL 

levels and CHD incidence was observed (OR = 5.51; 95% 

CI : 1.88–16.16; p = 0.001). A significant relationship was 

also found between male sex and the incidence of CHD (OR 

= 3.86; 95% CI : 1.32–11.24; p = 0.011). Conversely, there 

was no significant relationship found between age and the 

incidence of CHD, with a p-value of 0.62 (>0.05). A 

multivariate analysis then conducted using multiple logistic 

regression analysis to determine the joint relationship 

between LDL levels, age, and sex as risk factors for CHD, it 

was found that high LDL levels were significantly 

associated with the incidence of CHD. Patients with high 

LDL had 7.4 times higher odds to experiencing CHD than 

patients with low LDL (AOR = 7.4; 95% CI : 2.22-24.75; p 

= 0.001). Male patients was also significant, with 

approximately 5.78 times higher likelihood of experiencing 

CHD than females (AOR = 5.78; 95% CI : 1.67-19.97; p = 

0.006). Meanwhile, age did not show a significant 

association with the incidence of CHD (p = 0.65). The 

results of bivariate and multivariate analysis is presented in 

Table 3.  

The Hosmer–Lemeshow test results showed a p-value 

of 0.35 (> 0.05), indicating that the data were suitable for 

analysis. The Nagelkerke R² value of 0.33 indicated that 

LDL levels, sex, and age explained the 33.3% of the 

variation in CHD incidence, while the remainder was 

explained by other factors that were not examine in this 

study. The logistic regression model feasibility test is 

summarized in Table 4.  

 

Table 4.  Logistic Regression Model Feasibility Test 

Feasibility est Results P-value 

Hosmer-Lemeshow 5.61 0.35 

Nagelkerke R² 0.33 - 
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DISCUSSION 

This study provides strong empirical evidence 

regarding the relationship between LDL and CHD incidence 

at Ngoerah Hospital. Multiple logistic regression analysis 

also found that high LDL levels were 7.4 times more likely 

to develop CHD than patients with low LDL (AOR = 7.4; 

95% CI : 2.22-24.75; p = 0.001). The findings of this study 

confirm that high LDL levels play a significant role in the 

pathogenesis of CHD in the local clinical setting. 

The results of this study are consistent with several 

previous studies. A meta-analysis of 20 cohort studies with 

1.2 million samples showed that patients with LDL levels of 

130–159 mg/dL (RR = 1.26; 95% CI : 1.08–1.47) and those 

with LDL levels of  ≥ 160 mg/dl (RR = 1.70; 95% CI : 

1.35–2.14) had a high risk of developing CHD, in contrast 

to patients with LDL levels of 70–129 mg/dL, which were 

not associated with CHD events. 
9  

The same study further 

noted that patients with LDL ≥ 160 mg/dl were associated 

with a significantly higher CHD-related mortality (RR = 

2.03; 95%CI : 1.36–3.03) compared to patients with LDL 

levels of 70-129 mg/dl and 130-159 mg/dl.
 9

 Further 

supporting findings from a large cohort study in Denmark, 

reported that at all ages, partciulary in older patients (aged 

70-100 years), the risk of CHD increased for every 1 mmol/l 

increase in LDL (HR 1.16, 95% CI : 1.12–1.21).
 10

 In 

Indonesia, a study conducted at Pertamedika Ummi Rosnati 

Hospital in Aceh also found a significant relationship 

between high LDL levels and CHD based on the chi-square 

test (p = 0.022).
 11

 A descriptive study at Dr. Kariadi 

General Hospital Semarang also stated that 74% of CHD 

patients registered at the hospital in the 2016-2017 period 

had LDL levels  > 100 mg/dl with an average of 126 mg/dl.
 

12
 The consistency of the findings from various populations, 

both global and local, strengthens the external validity of the 

Ngoerah Hospital study. 

Pathologically, the increased risk of coronary heart 

disease due to high LDL levels can be explained by LDL's 

role in initiating the formation of atherosclerotic plaque in 

the coronary arteries. Endothelial dysfunctions of coronary 

arteries triggered by physical stress, chemical substances, or 

oxidative stress enabling the transport of LDL from lumen 

space into intimal space of vessels.
13

 LDL subsequently 

trapped within the intimal space of blood vessels and binds 

to the extracellular matrix and is oxidized to ox-LDL. Ox-

LDL can then release inflammatory mediators that facilitate 

monocyte adhesion to the intimal space, where these 

monocytes can differentiate into macrophages. The 

phagocytosis of ox-LDL by macrophages then occurs, 

resulting in the formation of foam cells. To maintain blood 

vessel integrity, foam cells promote smooth muscle 

proliferation in the intimal space and form a fibrous cap 

with the production of a collagen-rich extracellular matrix. 

This ongoing process leads to plaque formation that narrows 

the arterial lumen and, if ruptured, can trigger acute 

thrombosis that manifests as a myocardial infarction.
1,14,15

 

This molecular process is the culmination of a pathogenesis 

cascade observed in 79.4% of CHD patients with high LDL 

levels. To assess the contribution of control factors other 

than LDL to CHD, multiple logistic regression analysis was 

also performed on the variables of sex and age. 

An increased risk was observed in male patients based 

on multiple regression analysis, approximately 5.78 times 

higher risk of developing CHD compared to female (AOR = 

5.78; 95% CI : 1.67-19.97; p = 0.006). 

Table 3. Bivariate and Multivariate Analysis Results 

 

Variables OR (CI 95%) 
Bivariate  

p-value  
AOR (CI 95%) 

Multivariate 

p-value  

High LDL 5.51 (1.88−16.16) 0.001 7.40 (2.22−24.75) 0.001 

Male Sex 3.86 (1.32−11.24) 0.011 5.78 (1.67−19.97) 0.006 

Age (> 55 years) 1.28 (0.48−3.42) 0.062 1.30 (0.41−4.14) 0.065 

 

The findings regarding sex as a risk factor for CHD are 

in line with epidemiological studies that reveal that 75% of 

CHD patients are found in male aged over 45 years, while 

the incidence in female only increases after the age of 50 

years, when female experiencing menopause. This is 

primarily associated with the decreased estrogen levels in 

menopausal women, which is believed to reduce the level of 

CD8+ T cells that constitute a key factor in human 

immunity against chronic diseases. This is also explained by 

another theory that estrogen represent an important 

determinant in the production of antioxidants in the female 

body, especially NADPH oxidase (nicotinamide adenine 

dinucleotide phosphate-oxidase), specifically the p47 

subunit and the level of Nox, as well as angiotensin II.
 16,17

 

However, unlike sex factor, multiple logistic regression 

analysis found no significant association between older age 

and the incidence of coronary heart disease at Ngoerah 

Hospital. This finding is inconsistent with a cohort study 

conducted in China with 39,259 subjects, which found that 

older age was associated with an increased likelihood of 
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developing coronary heart disease (OR =1.06; 95% CI : 

1.05–1.06).
 18

 The reason of this inconsistency finding is 

because the majority of patients in this study are patients of 

older age, limiting the analysis's ability to detect the risk 

gradient based on age. This relatively uniform age 

distribution subsequently rendered the analysis results 

insignificant. 

The results of this study provide several clinical 

implications that can be applied locally, particularly at 

Ngoerah Hospital, regarding the  diagnosis and treatment of 

CHD patients. As a first step, early screening of LDL lipid 

profiles is  mandatory for patients at high risk of CHD. 

Patients with high LDL levels are required to  achieve LDL 

levels of < 70–100 mg/dl according to international 

guidelines, with an absolute  

 

reduction of  ≥ 50% for very high levels. LDL  levels can be 

reduced through pharmacological interventions and lifestyle 

changes. Pharmacological therapy that can be given 

includes lipid-lowering drugs such as statin group 

(simvastatin, atorvastatin, rosuvastatin) which inhibits 

cholesterol production, where it has been proven that by 

reducing LDL level, the risk of CHD can be reduced. Not 

only is lipid-lowering medication administered, high-risk 

CHD patients must also be given education on medication 

adherence. This is an important finding to note, as the local 

setting itself demonstrated that 56% of CHD patients at 

Ngoerah Hospital during the period of January–June 2018 

had high LDL levels (>100 mg/dL). 
19 

Other risk factors 

also need to be considered, such as the need for adequate 

blood pressure control, given that most CHD patients at 

Ngoerah Hospital have hypertension as a comorbidity.
 20

 

Although pharmacological therapy is the mainstay of 

dyslipidemia management, it is important to emphasize that 

holistic lifestyle modifications encompassing a healthy 

dietary pattern, regular physical activity, and cessation of 

smoking as the primary steps in implementing the 

prevention of CHD.  

 

CONCLUSION AND RECOMMENDATION 

Based on study conducted at Ngoerah Hospital, it was 

found that high LDL levels and male patients have a higher 

risk of developing CHD compared to patients with low LDL 

levels and female sex, whereas age did not have a 

relationship with CHD incidence. Through multiple logistic 

regression analysis, it was found that patients with high 

LDL were 7.4 times more likely to experience CHD than 

patients with low LDL (AOR = 7.4; 95% CI : 2.22-24.75; p 

= 0.001). Male patients was also significant, with 

approximately 5.78 times higher likelihood of experiencing 

CHD than females (AOR = 5.78; 95% CI : 1.67-19.97; p = 

0.006). Meanwhile, age did not show a significant 

association with CHD incidence (p=0.65). The relationship 

between LDL and gender variables on CHD incidence is in 

line with previous research, in contrast to the age variable 

which is not in line with previous descriptive research. The 

results of this study can be applied clinically at Ngoerah 

Hospital by implementing mandatory LDL screening rules 

for high-risk CHD patients and increasing education 

regarding compliance with LDL level control. 

Subsequent research is recommended to involve a 

larger number of participants across a wider age spectrum to 

more clearly depict the risk distribution by age group. The 

analysis should also include other variables that play a 

significant role in CHD incidence, such as high blood 

pressure, DM, obesity, smoking habits, physical activity, 

and family history. This way, future research can provide a 

more comprehensive picture of CHD risk factors and 

support more effective prevention and management 

strategies. 
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