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Abstract. Background: Acute coronary syndrome represents a group of cardiac 

disorders that mainly occur due to a sudden reduction of the blood supply of the 
heart. This occurs when an atherosclerotic plaque ruptures withing the coronary 

arteries. Several risk factors are associated with the occurrence of ACS that can be 
classified as modifiable and non-modifiable risk factors. Prevention of more heart 

damage and mitigating the unfortunate consequences are crucial. Aim of Study: This 

research aims to identify the possible associations between obesity, lipid profile, and 
the risk of experiencing ACS in a specific geographic region (Al-Mosul City, Iraq). 

Methodology: This cross-sectional study was performed in Mosul City, Iraq, in 2025, 
this study provided data from 50 participants who were chosen according to s strict 

criteria including individuals experiencing obesity at any age and sex, people with a 
history of cardiovascular diseases, inherited cardiac disorders, and metabolic 

abnormality status. Data collection was adhered to under the supervision of the 

medical professional. Data included demographic data, laboratory investigation, and 
clinical measurement of the weight and height. Analysis was performed using Jamovi 

2.4.1.0.   Results: This study provided significant data about the risk factors that are 
affecting obese individuals to the possibility of having ACS, elevated BMI, and 

dyslipidemia was observed among participants, which raises the suspicion of 

experiencing ACS in the future. Conclusion: Obesity and dyslipidemia represent a 
serious healthcare problem worldwide, They are significant contributors to ACS risk. 

This study aims to identify these risk factors in Mosul City, Iraq, and to prevent 
further complications. 

 

Highlights: 

1. ACS is triggered by plaque rupture, with modifiable and non-modifiable risk 

factors. 

2. Investigate obesity, lipid profile, and ACS risk in Mosul, Iraq. 

3. Obesity and dyslipidemia significantly contribute to ACS risk, requiring 

preventive measures.. 

Keywords: Acute Coronary Syndrome, Obesity, Lipid profile, Cholesterol, 

Triglycerides, HDL, VLDL, LDL. 

Introduction 
Acute coronary syndrome represents a group of cardiac disorders mainly caused 

by a sudden reduction of the blood supply of the heart. This occurs when an 

atherosclerotic plaque ruptures within the coronary arteries [1]. Occlusion of the artery 
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may be partial or complete due to the clots formed from this exposure. ACS is identified 

by three principal variants which involve unstable angina, non-ST-elevation myocardial 

infarction (NSTEMI), and ST-elevation myocardial infarction (STEMI) [2]. These 

conditions can be distinguished by each other depending on the presenting symptoms, 

electrocardiogram (ECG) results, and the levels of biomarkers in the blood that are 

associated with heart damage. ACS patients commonly experience severe chest pain that 

may extend to the arms, neck, jaw, or back, the pain is characterized by a heaviness 

sensation in the chest. In addition, those individuals may experience associated 

symptoms including dizziness, fatigue, nausea, or dyspnea [3, 4]. 

Several risk factors are associated with the occurrence of ACS that can be classified 

as modifiable risk factors including hyperlipidemia, obesity, hypertension, diabetes, 

stress, tobacco, and lack of daily physical activity; and non-modifiable risk factors such 

as inherited predisposition to cardiovascular diseases, male sex, and age [5]. It is 

significant to proceed with a full approach that combines clinical assessment, laboratory 

investigations of biomarkers such as troponin, and checking for abnormalities in the ECG, 

encompasses ST-segment shifts or T-wave abnormalities, a full approach is necessary 

for the diagnosis of ACS [5, 6]. In addition, angiographic studies of the coronary arteries 

serve as the gold standard definitive method for detecting an obstructed artery, whereas 

echocardiograms can be useful in abnormal cardiac motion [7, 8]. 

Prevention of more heart damage and mitigating the unfortunate consequences 

are crucial, that can be managed accurately by addressing both long-term and short-

term strategies in the treatment of ACS [9]. Early management for patients with ACS 

may include nitroglycerin for chest pain, administration of oxygen, and morphine for 

severe chest discomfort [10]. Furthermore, anticoagulant medications including heparin 

and ticagrelor or clopidogrel, in addition to clot-inhibiting agents such as heparin and 

secondary antiplatelets. Surgical intervention which is mainly represented by the 

percutaneous coronary intervention (PCI) serves as a method that returns the blood flow 

to the cardiac tissue immediately within 90 minutes, which plays a significant role in 

STEMI [11, 12]. Another surgical intervention is coronary bypass grafting (CABG) which 

may be chosen according to the patient's risk assessment [13]. 

Long-term prevention of further future episodes is highly important with ACS 

individuals, this may include the administration of hypertension therapies such as ACE 
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inhibitors or ARBs, prescribing statins for the low-density lipoprotein cholesterol 

reduction and the stabilization of atherosclerotic plaques, and for the myocardial 

workload, beta-blockers may also be given [14]. Additionally, it is crucial to focus on 

lifestyle modifications, including healthy diet control, exercise, smoking cessation, and 

maintenance of weight. Addressing those preventive methods can improve the overall 

quality of life, and enhance treatment adherence [15]. 

The prognosis of ACS may be unfortunate due to inadequate management, and 

that may lead to several complications including heart failure, arrhythmias, heart lining 

inflammation, cardiogenic shock, perforated heart wall, and other structural 

abnormalities [16]. Many factors affect the outcomes, such as the intervention timing, 

severity of cardiac muscle injury, and the presence of comorbid conditions. The exigency 

of good timely intervention is assessed by the observation that STEMI generally results 

in worse outcomes compared to NSTEMI or unstable angina [17, 18]. 

Obesity is a chronic condition characterized by excessive accumulation of fat, which 

may lead to significantly dangerous health complications including cardiovascular 

diseases, breathing problems, type 2 diabetes, certain cancers, mental health issues, 

and musculoskeletal diseases [19, 24]. Obesity is mainly measured by the body mass 

index (BMI), which represents the predominant metric for quantification; the normal 

range of BMI is 18.5vto 24.9, and a value over 30 indicates obesity; however, there are 

several alternative metrics for measuring obesity including waist-to-hip ratio and body 

fat percentage, these could provide additional insights [20, 21]. It is known that obesity 

has been linked to multiple factors which include genetic variations, psychological 

conditions such as stress and emotional eating, lack of physical activity, medical 

conditions including Cushing’s syndrome or hypothyroidism, lifestyle, and socioeconomic 

factors [22, 23].    

In 2016, it was reported by the World Health Organization (WHO) that about 13% 

of the global population was experiencing obesity, which indicates a highly significant 

increase rate of obesity worldwide, affecting high and low-income countries, especially 

among adolescents and children [21]. Having a balanced diet rich in lean proteins, 

vegetables, and whole grains is beneficial, additionally, regular exercise can significantly 

reduce the unfortunate complications of obesity [19]. 
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Researchers around the world have been putting high efforts into addressing this 

widespread growing problem by focusing on identifying genetic markers of obesity, 

understanding metabolic mechanisms, and enhancing public health strategies [25]. 

Developing methods that facilitate access to health resources and creating environments 

that promote sustainable, healthy lives are significant key objectives. It is essential to 

detect the root causes of obesity by addressing a multifaced approach composed of 

healthcare providers, social plans, and individual interventions to enhance overall 

outcomes, this is crucial due to the substantial impact of obesity on global morbidity and 

mortality [26, 27]. 

Obesity has a profound impact on hemodynamic, metabolic, and inflammatory 

processes which eventually lead to a markedly increase risk of ACS. High body fats will 

cause triglyceride levels elevation, low HDL cholesterol levels, and elevated LDL 

cholesterol levels, which lead to a disrupting lipid equilibrium [28]. Obesity may also lead 

to other complications that contribute to insulin-resistant states, hypertension, and 

chronic inflammation, all these conditions represent factors that could facilitate blood 

clot development, unstable plaques, and atherosclerosis. It elevates fibrinogen and 

plasminogen activator inhibitor-1 levels in the body [29].   

Recent research approved that high BMI, especially central obesity is significantly 

connected with the elevation of ACS risk and its complications. As long as the risk factors 

are known, these problems can be controlled through management and preventive 

strategies.   

Aim of the study 

This study aims to identify the possible association between obesity, lipid profile, 

and the risk of experiencing ACS in a specific geographic region (Al-Mosul City, Iraq). 

Methods 
Study Design 

This cross-sectional study was performed in Al-Mosul city in Iraq in 2025, it was 

designed to examine the associations between variant factors including BMI, lipid profile 

(Cholesterol, triglyceride, VLDL, LDL, and HDL), and the risk of acute coronary syndrome 

(ACS). Descriptive statistical techniques were used to identify the risk factors that led to 

ACS.   
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Participants 

Fifty individuals from Ibn Sina Teaching Hospital participated in this study, 

inclusion criteria included obese people of any age, both sexes, and a history of 

cardiovascular diseases, inherited diseases, elevated lipid profile, or other metabolic 

disorders. Exclusion criteria include patients with low body weight, a negative history of 

cardiovascular disorders, inherited diseases, elevated lipid profiles, or other metabolic 

disorders. Participants were selected by non-random sampling methods. 

Data Collection 

Data collection was conducted using a combination of medical records and clinical 

investigations and measurements. Many significant parameters were filled including age, 

sex, and lipid profile (cholesterol levels, triglycerides, VLDL, LDL, HDL, height, weight). 

These data were obtained through the medical history of participants, physical 

examination (for measuring BMI), and laboratory investigation. All this process was 

conducted by trained students and under the supervision of a medical professional. Age 

was recorded in years,  Sex was recorded as male or female, Serum cholesterol levels 

were measured in millimoles per liter (mmol/L), Triglyceride levels were measured in 

mmol/L,  low-density lipoprotein (VLDL) levels were calculated based on the triglyceride 

levels, using the formula VLDL = triglycerides/5, Low-density lipoprotein (LDL) levels 

were measured in mmol/L, High-density lipoprotein (HDL) levels were measured in 

mmol/L, and body mass index (BMI) was calculated by using the formula: Body Mass 

Index = weight (kg) / height (m)2. 

Data Analysis 

Primary outcomes were centered on identifying the clinical characteristics of 

obese individuals alongside the risk factors associated with ACS. The statistical method 

used for the descriptive analysis is jamovi 2.4.1.0 [30]. Continuous variables are 

summarized as medians and ranges, on the other hand, categorical variables are as 

frequencies and percentages. 

Ethical Considerations 

This cross-sectional study was performed by following the ethical guidelines, all 

participants were informed about every step of this process and approval was taken from 
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all participants. This study adheres to the privacy regulations, Ethical approval for this 

study was provided by Al-Hadba University, Department of Research  

Result and Discussion 
This study aimed to detect the differences comparing high-risk and normal groups 

based on several health indicators, including sex, age, cholesterol levels, triglycerides, 

VLDL, LDL, HDL, and BMI. Descriptive statistics and independent samples t-tests were 

conducted to assess the distribution and significance of these variables.  

Descriptive Statistics 

A total of fifty participants were included in the study, with 48 individuals 

categorized as high-risk and 2 individuals in the normal group. Descriptive statistics for 

each group are summarized in the following table: 

 

Variable High-Risk Group (N=48) Normal Group (N=2) 

Age (Mean ± SD) 46.54 ± 13.335 32.00 ± 11.314 

Cholesterol (Mean ± SD) 2.10 ± 0.831 1.00 ± 0.000 

Triglycerides (Mean ± SD) 2.60 ± 0.736 2.00 ± 1.414 

VLDL (Mean ± SD) 1.88 ± 0.334 1.50 ± 0.707 

LDL (Mean ± SD) 1.77 ± 0.425 1.00 ± 0.000 

HDL (Mean ± SD) 1.56 ± 0.501 2.00 ± 0.000 

BMI (Mean ± SD) 37.49 ± 4.354 38.22 ± 7.368 

 

Age  

The mean age of participants in the high-risk group was 46.54 years, with a 

relatively wide standard deviation (13.335), indicating variability in the age distribution. 

In contrast, the normal group had a much lower mean age of 32.00 years with less 

variation (SD = 11.314). 

Cholesterol 

Participants in the high-risk group had a mean cholesterol level of 2.10 (SD = 

0.831). The normal group had a significantly lower mean cholesterol level of 1.00 (SD = 

0.000), reflecting the lack of variability in this small sample. 
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Triglycerides 

The high-risk group had a mean triglyceride level of 2.60 (SD = 0.736), indicating 

elevated triglycerides across most participants. In the normal group, triglycerides were 

significantly lower, with a mean of 2.00 (SD = 1.414), though the normal group’s SD 

suggests more variability due to the small sample size. 

VLDL  

The high-risk group had a mean VLDL of 1.88 (SD = 0.334), while the normal 

group had a lower mean of 1.50 (SD = 0.707). 

LDL 

LDL levels were significantly elevated in the high-risk group (mean = 1.77, SD = 

0.425) compared to the normal group (mean = 1.00, SD = 0.000), further supporting 

the distinction between these groups in terms of lipid profile. 

HDL  

The mean HDL in the high-risk group was 1.56 (SD = 0.501), significantly lower 

than the normal group, which had a mean of 2.00 (SD = 0.000). 

BMI 

The mean BMI for the high-risk group was 37.49 (SD = 4.354), indicating a higher 

average BMI, which is typical for individuals at high risk. The normal group had a slightly 

higher mean BMI of 38.22 (SD = 7.368), though the variability was greater in this small 

sample. 

Frequency Distributions 

The distribution of participants based on health indicators is summarized as 

follows: 

Of the 50 participants, 54% were female, and 46% were male. The distribution 

of age categories was as follows:16% were classified as elderly (old age), 58% were 

middle-aged, 22% were young adults, and 4% were children. 38% of participants had 

high cholesterol, 30% had borderline cholesterol, and 32% had normal cholesterol levels. 

74% of participants had high triglycerides, 10% had borderline levels, and 16% had 

normal triglyceride levels. 86% of participants had high VLDL levels, and 14% had 

normal VLDL levels. 74% of participants had high LDL levels, and 26% had normal LDL 

levels. 42% of participants had low HDL levels, and 58% had normal HDL levels. 
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According to the Atherogenic Index Ratio, 96% of participants were categorized as high-

risk, and 4% were categorized as normal. 

Independent Samples t-Test 

An independent samples t-test was conducted to compare health indicators 

between the high-risk and normal groups. The results are as follows: There was no 

significant difference in sex between the groups (t(48) = 0.114, p = 0.910). Age did not 

significantly differ between the high-risk and normal groups (t(48) = 0.709, p = 0.481). 

There was a marginal difference in cholesterol levels between the groups (t(48) 

= 1.860, p = 0.069), indicating a near-significant trend towards higher cholesterol in the 

high-risk group. The difference in triglyceride levels was not statistically significant (t(48) 

= 1.106, p = 0.274). No significant difference in VLDL levels was found (t(48) = 1.501, 

p = 0.140). LDL levels were significantly higher in the high-risk group (t(48) = 2.541, p 

= 0.014), suggesting an important distinction between groups. HDL levels did not show 

a significant difference (t(48) = -1.222, p = 0.228). BMI differences between the groups 

were not significant (t(48) = -0.227, p = 0.821). 

Levene’s Test for Equal Variances 

Levene’s test for equality of variances indicated significant violations for several 

variables, including cholesterol, LDL, and HDL (p < 0.05). This suggests that variances 

between groups are unequal, and results may require further examination with adjusted 

methods for unequal variances. 

Summary of Findings 

The high-risk group generally exhibited worse health indicators than the normal 

group, with higher LDL, triglycerides, and BMI levels. Cholesterol and VLDL did not show 

significant group differences, though the high-risk group displayed a marginally higher 

cholesterol mean. Significant differences were observed in LDL levels, emphasizing the 

relevance of this lipid marker for distinguishing between high-risk and normal groups. 

Although the majority of health parameters showed no significant differences, the 

findings underline the importance of considering multiple health indicators in assessing 

risk factors for cardiovascular disease and other related conditions. These results 

contribute to the growing understanding of lipid profiles and other metabolic markers in 

distinguishing between high-risk and normal populations. 
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Group Descriptives 

  Group N Mean Median SD SE 

Sex  High risk  48  1.54  2.00  0.504  0.0727  

  Normal  2  1.50  1.50  0.707  0.500  

Age  High risk  48  46.54  48.00  13.335  1.9248  

  Normal  2  32.00  32.00  11.314  8.000  

Cholesterol  High risk  48  2.10  2.00  0.831  0.1200  

  Normal  2  1.00  1.00  0.000  0.000  

Triglycerides  High risk  48  2.60  3.00  0.736  0.1063  

  Normal  2  2.00  2.00  1.414  1.000  

VLDL  High risk  48  1.88  2.00  0.334  0.0482  

  Normal  2  1.50  1.50  0.707  0.500  

LDL  High risk  48  1.77  2.00  0.425  0.0613  

  Normal  2  1.00  1.00  0.000  0.000  

HDL  High risk  48  1.56  2.00  0.501  0.0724  

  Normal  2  2.00  2.00  0.000  0.000  

BMI  High risk  48  37.49  37.22  4.354  0.6284  

  Normal  2  38.22  38.22  7.368  5.210  
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Descriptives 

  Sex Age BMI 
Cholest

erol 

Triglycer

ides 

VLD

L 
LDL HDL 

Atherog

enic 

index 

ratio 

N  50  50  50  50  50  50  50  50  50  

Missin

g 
 0  0  0  0  0  0  0  0  0  

Mean  
1.5

4 
 

46.

0 
 

37.

5 
 2.06  2.58  

1.8

6 
 

1.7

4 
 

1.5

8 
 1.04  

Media

n 
 

2.0

0 
 

48.

0 
 

37.

2 
 2.00  3.00  

2.0

0 
 

2.0

0 
 

2.0

0 
 1.00  

Stand

ard 

deviati

on 

 
0.5

03 
 

13.

5 
 

4.3

9 
 0.843  0.758  

0.3

51 
 

0.4

43 
 

0.4

99 
 0.198  

Range  1  63  
25.

3 
 2  2  1  1  1  1  

Minim

um 
 1  12  

22.

3 
 1  1  1  1  1  1  

Maxim

um 
 2  75  

47.

6 
 3  3  2  2  2  2  
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Frequencies of Sex 

Sex Counts % of Total Cumulative % 

Female  27  54.0 %  54.0 %  

Male  23  46.0 %  100.0 %  

 

Frequencies of Age 

Age Counts % of Total Cumulative % 

Old age  8  16.0 %  16.0 %  

Middle age  29  58.0 %  74.0 %  

Young  11  22.0 %  96.0 %  

Child  2  4.0 %  100.0 %  

 

  

Frequencies of Cholesterol 

Cholesterol Counts % of Total Cumulative % 

High  19  38.0 %  38.0 %  

Borderline  15  30.0 %  68.0 %  

Normal  16  32.0 %  100.0 %  
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Frequencies of Triglycerides 

Triglycerides Counts % of Total Cumulative % 

High  37  74.0 %  74.0 %  

Borderline  5  10.0 %  84.0 %  

Normal  8  16.0 %  100.0 %  

 

  

Frequencies of VLDL 

VLDL Counts % of Total Cumulative % 

High  43  86.0 %  86.0 %  

Normal  7  14.0 %  100.0 %  

 

  

Frequencies of LDL 

LDL Counts % of Total Cumulative % 

High  37  74.0 %  74.0 %  

Normal  13  26.0 %  100.0 %  
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Frequencies of HDL 

HDL Counts % of Total Cumulative % 

Low  21  42.0 %  42.0 %  

Normal  29  58.0 %  100.0 %  

 

  

Frequencies of Atherogenic index ratio 

Atherogenic index ratio Counts % of Total Cumulative % 

High risk  48  96.0 %  96.0 %  

Normal  2  4.0 %  100.0 %  

  

Independent Samples T-Test 

    Statistic df p 
Mean 

difference 

SE 

difference 

Sex  
Student's 

t 
 0.114  48.0  0.910  0.0417  0.367  

Age  
Student's 

t 
 0.709  48.0  0.481  0.3750  0.529  

Cholesterol  
Student's 

t 
 1.860 ᵃ 48.0  0.069  1.1042  0.594  

Triglycerides  
Student's 

t 
 1.106  48.0  0.274  0.6042  0.546  
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Independent Samples T-Test 

    Statistic df p 
Mean 

difference 

SE 

difference 

VLDL  
Student's 

t 
 1.501  48.0  0.140  0.3750  0.250  

LDL  
Student's 

t 
 2.541 ᵃ 48.0  0.014  0.7708  0.303  

HDL  
Student's 

t 
 -1.222 ᵃ 48.0  0.228  -0.4375  0.358  

BMI  
Student's 

t 
 -0.227  48.0  0.821  -0.7269  3.203  

Note. Hₐ μ High risk ≠ μ Normal 

ᵃ Levene's test is significant (p < .05), suggesting a violation of the assumption of 

equal variances 

 

Disscusion  

This study explored metabolic health disparities between individuals categorized 

as high-risk versus normal, with particular emphasis on lipid profiles and cardiovascular 

indicators. The research framework sought to elucidate the distinctive characteristics 

between these populations through comprehensive biomarker analysis. 

Population Characteristics and Metabolic Indicators 

The demographic analysis revealed that subjects in the elevated risk category 

presented a mean age of 46.54 years, exceeding that of the comparison group (32.00 

years). However, the age differential failed to achieve statistical significance (p = 0.481), 

suggesting age may not serve as a definitive discriminator between these populations. 

This observation aligns with the contemporary understanding of metabolic health 

determinants, which encompass multiple factors beyond chronological age. 
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The biochemical analysis yielded notable findings regarding lipoprotein 

distributions. Low-density lipoprotein (LDL) concentrations demonstrated marked 

elevation in the high-risk cohort (mean = 1.77) relative to the comparison group (mean 

= 1.00), achieving statistical significance (p = 0.014). This observation reinforces the 

established role of LDL as a crucial cardiovascular risk indicator. Total cholesterol 

measurements, while elevated in the high-risk population, did not achieve statistical 

significance (p = 0.069), highlighting the potential limitations of using isolated 

cholesterol measurements as risk predictors. 

Analysis of triglyceride and very low-density lipoprotein (VLDL) concentrations 

revealed elevated trends in the high-risk population, though these differences did not 

achieve statistical significance (p = 0.274, p = 0.140 respectively). These findings 

contribute to the ongoing discourse regarding the predictive value of these markers in 

cardiovascular risk assessment. 

High-density lipoprotein (HDL) analysis revealed lower concentrations in the high-

risk population (mean = 1.56) compared to the reference group (mean = 2.00), though 

this difference lacked statistical significance (p = 0.228). This observation contributes to 

the evolving understanding of HDL's role in cardiovascular protection. 

Body mass index (BMI) analysis yielded comparable measurements between 

populations (p = 0.821), with the high-risk group presenting a mean of 37.49 versus 

38.22 in the comparison group. This finding suggests potential limitations in utilizing BMI 

as an isolated risk predictor. 

Methodological Considerations and Research Implications 

The investigation's findings suggest differential utility among various metabolic 

markers in distinguishing risk categories. While LDL demonstrated significant 

discriminatory value, other parameters including triglycerides, total cholesterol, and HDL 

warrant further investigation regarding their classificatory potential. 

Statistical considerations, particularly regarding variance homogeneity violations 

in several parameters, suggest opportunities for methodological refinement in future 

investigations. The limited sample size in the comparison group (N = 2) represents a 

significant methodological constraint that should inform the interpretation of these 

findings. 
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Future Research Directions 

Subsequent investigations would benefit from: 

1. Enhanced sample sizes with balanced group distributions 

2. Longitudinal assessment of metabolic parameters 

3. Integration of additional cardiovascular risk indicators 

4. Refined statistical methodologies accounting for variance heterogeneity 

Conclusion 
According to the data resulting from this study, it can be concluded that both 

dyslipidemia and obesity serve a significant role in increasing the incidence of ACS in 

individuals from Mosul, Iraq. High levels of LDL along with elevated BMI and other lipid 

abnormalities were clearly associated with a higher incidence rate of ACS. In addition, 

variables including triglycerides and HDL have not shown statistically significant 

differences between high-risk and normal groups. The data have confirmed the need to 

provide a multifaceted approach when assessing cardiovascular risks. This study has 

shown the crucial need to provide public health strategies for high-risk individuals who 

experience obesity and dyslipidemia, these strategies are of high importance in 

preventing ACS 
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