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This paper presents an analytical study of the characteristics of participants in a health study that aimed to 
understand the relationship between several demographic and health factors. Data were collected on gender, 
age, and health conditions such as hypertension, diabetes, history of stroke, smoking, and chest infections. A 
comprehensive analytical methodology was used that included distributing participants based on these 
factors, where the results showed a difference in gender (61.8% males and 38.2% females) and a 
concentration in older age groups. Logistic regression analysis was also applied to identify factors influencing 
the likelihood of developing certain health conditions, which revealed negative effects for chest infections, 
smoking, blood pressure, and diabetes, while gender (male) had a positive effect. The paper highlights the 
importance of understanding these complex relationships, calling for further research to examine the effects 
of these factors on public health. 
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1. INTRODUCTION 

Heart attacks are one of the leading causes of death worldwide, affecting 
millions of people each year. This condition occurs when blood flow to the 
heart is interrupted, damaging the heart muscle and posing a serious 
health threat. With the increasing incidence of heart attacks, it is 
imperative to understand the factors that contribute to their increased 
risk. Recent studies seek to identify these factors by using advanced 
statistical methods, such as binary logistic regression, which is a powerful 
tool for analyzing health data (Dawber et al., 1970). This model allows 
researchers to assess the impact of a range of demographic and health 
factors on the likelihood of having a heart attack. Through this study, we 
aim to explore the factors that influence the risk of heart attacks and 
provide valuable insights that can contribute to improving prevention and 
treatment strategies. Understanding these dynamics will help guide health 
efforts towards reducing incidence rates and increasing awareness of the 
risks of this serious heart condition (Yusuf et al., 2004). 

1.1 Background on Heart Attacks and Their Health Importance 

Heart attacks, or myocardial infarction, are among the leading causes of 
death and disability worldwide. A heart attack occurs when a coronary 
artery becomes blocked, reducing blood flow to the heart and depriving it 
of the oxygen it needs for normal function. This blockage is often caused 
by the buildup of fat and cholesterol, known as atherosclerosis. Global 
estimates indicate that heart attacks account for about 16% of all deaths, 
making them one of the most common heart diseases. Age, gender, and 
family history are factors that influence the risk of developing the disease, 
in addition to lifestyle factors such as smoking, obesity, lack of physical 
activity, and high blood pressure (Hu et al., 2000; Nathan et al., 1993; 
Nathan et al., 1993). The symptoms of a heart attack are many, and may 
include chest pain, shortness of breath, and excessive sweating, which 
require urgent medical attention. Prevention of heart attacks is of utmost 
importance, as the risk can be reduced through lifestyle modifications, 
such as following a healthy diet, exercising, and reducing stress. Research 
shows that understanding the factors that influence the risk of heart 

attacks can contribute to the development of effective prevention 
strategies, which calls for careful studies such as binary logistic regression 
to better define these risks. 

1.2 Study Objectives 

This study aims to achieve the following objectives: 

I. Identify risk factors: Know the demographic and health factors 
that affect the risk of heart attacks, such as age, gender, blood 
pressure, cholesterol level, diabetes, and smoking. 

II. Analyze the relationship between variables: Use the binary 
logistic regression model to analyze the relationship between 
specific risk factors and myocardial infarction, with the aim of 
understanding how each factor affects the likelihood of 
infection. 

III. Estimate the odds of infection: Provide accurate estimates of 
the probabilities associated with the risk of heart attacks based 
on a set of independent variables. 

IV. Provide preventive recommendations: Infer recommendations 
based on the results extracted to improve heart attack 
prevention strategies in the community. 

V. Highlight the importance of the research: Raise awareness of 
the importance of studying the risks associated with heart 
attacks to guide future health policies and therapeutic 
interventions. 

By achieving these objectives, the study seeks to provide valuable insights 
that contribute to improving public health and reducing heart attack rates. 

1.3   The Importance Of Using Binary Logistic Regression In Analyzing 
Health Data 

Binary logistic regression is an effective and important statistical tool in 
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analyzing health data, and it has several benefits related to studying health 
risks, including: 

I. Analysis of binary variables: Binary logistic regression allows the 
study of variables that take only two values, such as "yes" or "no" 
regarding the occurrence of a certain health condition (such as 
heart attacks). This makes it particularly suitable for assessing 
risk factors. 

II. Identifying influential factors: Logistic regression provides the 
ability to determine the relationship between independent 
variables (such as age, gender, blood pressure) and the dependent 
variable (the occurrence of a heart attack). It can be used to 
measure the effect of each factor on the likelihood of a heart 
attack. 

III. Risk estimation: It can be used to estimate odds ratios (Odds 
Ratios), which helps in understanding the extent to which each 
risk factor affects the likelihood of infection, which facilitates 
making informed health decisions. 

IV. Dealing with multiple variables: Binary logistic regression can 
deal with several variables at the same time, allowing the analysis 
of the effect of intervening factors and interactions between them.

V. Model Evaluation: Provides tools to evaluate the model be fit, such 
as hypothesis testing and residual analysis, which helps 
determine how well the model predicts outcomes. 

VI. Broad Applications: Logistic regression is widely used in health 
research, including epidemiological studies and clinical data
analysis, making it a valuable tool for researchers in this field.

VII. Data Flexibility: It can be used with imbalanced data, as heart 
attacks can be rare compared to the number of healthy 
individuals. 

With these properties, binary logistic regression is an essential tool in 
health research, contributing to a better understanding of the factors 
influencing health risks and the development of effective prevention and 
treatment strategies. 

1.4 Literature Review: Previous Studies on Heart Attack Risk 

There are many studies that have addressed the risk of heart attacks, 
providing valuable insights into the influencing factors. In the 
Framingham Heart Study by Dawber et al. in 1970, several major risk 
factors were identified, including age, gender, and family history, showing 
that men were more likely to have heart attacks at an earlier age  (Dawber 
et al., 1970). In the INTERHEART Study by Yusuf et al. in 2004, it was 
confirmed that nine risk factors accounted for more than 90% of heart 
attacks, such as smoking, high blood pressure, and high cholesterol (Yusuf 
et al., 2004).In the Nurses' Health Study by Hu et al. in 2000, results 
showed that women who followed a healthy lifestyle significantly reduced 
their risk of heart attacks (Hu et al., 2000). While in the Diabetes Control 
and Complications Trial (DCCT), Nathan et al. in 1993 showed that good 
blood sugar control reduces the risk of heart attacks in people with 
diabetes. The American Heart Association Guidelines by (Nathan et al., 
1993). In 2010 also emphasized the importance of controlling blood 
pressure and cholesterol and stopping smoking as key strategies for 
preventing heart attacks (Lloyd-Jones et al., 2010). The EPIC Study by (Key 
et al., 2002). in 2002 showed that eating a lot of fruits and vegetables was 
associated with a lower risk of heart attacks. In The Prospective Studies 
Collaboration, (Whitlock et al., 2009). In 2009 confirmed that being 
overweight and obese was associated with an increased risk of heart 
attacks (Whooley et al., 2008). The Heart and Soul Study by (Whooley et 
al., 2008). in 2008 also found that depression was associated with an 
increased risk of heart attacks, suggesting the influence of psychological 
factors. Furthermore, the ARIC Study by (Folsom et al.,2007). In 2007 
showed that behavioral factors such as physical inactivity and smoking 
contribute significantly to the risk of heart attacks (Madjid et al., 2021). 
The Multi-Ethnic Study of Atherosclerosis (MESA) by Bild et al. in 2002, it 
was revealed that atherosclerosis is closely associated with an increased 
risk of heart attacks, with significant differences between ethnic groups. 
Recent studies on the risk of heart attacks have highlighted new and 

important factors. In a 2021 study by Madjid et al. on the impact of COVID-
19 on heart health, the results showed that people with the virus have an 
increased risk of heart attacks, suggesting the importance of monitoring 
heart health during the pandemic. While a 2022, study by Li et al. 
confirmed that lifestyle changes, such as eating a healthy diet and 
increasing physical activity, could significantly reduce the risk of heart 
attacks (Li et al., 2022). In a 2020 study by Roest et al., anxiety and 
depression were found to be associated with an increased risk of heart 
attacks, reinforcing the importance of mental health in preventing heart 
disease (Roest, et al., 2020). A 2019 study by Nelson et al. also reviewed 
the role of genetic factors in determining the risk of heart attacks, showing 
that some genes are associated with increased risk (Nelson et al., 2019). 
Finally, a 2021 study by (Liu et al., 2021). Confirmed that poor sleep 
quality is associated with an increased risk of heart attacks, suggesting the 
importance of good sleep in maintaining heart health. These studies 
contribute to expanding our understanding of the risk factors associated 
with heart attacks and developing more effective preventive strategies. 
These studies contribute to a comprehensive understanding of the risk 
factors associated with heart attacks, which helps in developing effective 
prevention and treatment strategies. 

2. RESEARCH METHODS

This study was designed as a cross-sectional study aiming to assess the 
risk factors associated with heart attacks. The design involves collecting 
data from a group of participants at a specific point in time, allowing for 
analysis of the relationships between different factors and heart attacks. 

2.1 Population and Sample 

The sample includes participants from different age groups, with 
approximately 500 individuals aged between 30 and 80 years old being 
targeted. Participants were recruited from local hospitals and health 
centers, with an emphasis on diversity in gender, age, and medical 
history. The population consisted of 60% males and 40% females, 
reflecting the general population distribution. 

2.2 Data Collection 

Data was collected using specially designed questionnaires, which 
included questions about medical history, behavioral factors such as 
smoking and diet, as well as demographic information. In addition, 
participants’ medical records were used to obtain accurate information 
about current health conditions, such as blood pressure and cholesterol 
levels. Variables, Independent variables were identified that included 
risk factors such as: 

- Age 

- Gender 

- Blood pressure 

- Cholesterol levels 

- Diabetes history 

- Smoking habits 

- Weight 

The dependent variable in the study was heart attack, which was 
determined based on the previous medical diagnosis or medical history 
of the participants. 

2.3 Statistical Analysis 

Binary logistic regression was used to analyze the data, through which 
the effect of independent variables on the likelihood of heart attack can 
be assessed. The model fit was assessed using statistical tests such as the 
proportion and likelihood test, in addition to determining odds ratios 
(Odds Ratios) for each risk factor. Advanced statistical software such as 
SPSS or R was used to analyze the data, which helps in obtaining reliable 
and accurate results. 

3. RESULTS AND DISCUSSIONS

Table (1): Gender Distribution of Participants 

N % 

Female 97 38.2% 

Male 157 61.8% 
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Figure (1): Gender Distribution of Participants 

The table shows a gender imbalance, with males constituting 61.8% and females 38.2% of participants.  

Table (2): Age Distribution of Study Participants 

N % 

less than or  equal 40 9 3.5 

41-50 44 17.3 

51-60 55 21.7 

61-70 66 26.0 

71-80 62 24.4 

more than 80 18 7.1 

Figure (2): Age Distribution of Study Participants 

The table presents the age distribution of study participants, with the 
mean age being 63.15 years and a standard deviation of 13.00. The 
majority of participants fall within the age groups 61-70 years (26.0%) 
and 71-80 years (24.4%), indicating a concentration of participants in 
older age categories. 

Fewer participants are observed in the youngest age group (≤40 years, 
3.5%) and those over 80 years (7.1%). This distribution highlights that the 
sample is predominantly composed of middle-aged and elderly 
individuals.  

Table (3): Distribution of Participants Based on Hypertension Status 

Hypertension Status N % 

NO 145 57.1% 

YES 109 42.9% 

Figure  (3) : Distribution of Participants Based on Hypertension Status 
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The table shows the distribution of participants based on hypertension 
status. The results indicate that the majority, 57.1%, do not have 
hypertension, while 42.9% do. This distribution highlights a significant 

 proportion of individuals with hypertension, which may have 
implications for the study.  

Table (4): Distribution of Participants Based on Diabetes Status 

Diabetes Status N % 

NO 140 55.1% 

YES 114 44.9% 

Figur   (4) : Distribution of Participants Based on Diabetes Status 

The table shows the distribution of participants based on diabetes status. 
The results indicate that 55.1% participants do not have diabetes, while 
44.9% are diagnosed with the condition This near-balanced distribution  

suggests that diabetes is a relevant factor in the study population. Its 
potential impact on the study's findings should be carefully analyzed 

Table (5): Distribution of Participants Based on History of Blood Clot (Thrombosis) 

Thrombosis N % 

NO 102 40.2% 

YES 152 59.8% 

Figure  (5) : Distribution of Participants Based on History of Blood Clot (Thrombosis) 

the table shows the distribution of participants based on their history of 
blood clot (thrombosis). The results indicate that 59.8% of participants 
have experienced a blood clot, while 40.2% have not. This suggests that  

more than half of the participants have encountered thrombosis, making 
it a significant factor to consider when analyzing the results. 

Table (6): Distribution of Participants Based on Smoking Status 

Smoking Status N % 

NO 183 72.0% 

YES 71 28.0% 

Figure  (6) : Distribution of Participants Based on Smoking Status 
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The table shows the distribution of participants based on smoking status. 
The results indicate that 72.0% of participants do not smoke, while 28.0% 

are smokers. This suggests that the majority of participants are non-
smokers, 

Table (7): Distribution of Participants Based on Chest Inflammation Status 

Chest Inflammation Status N % 

NO 154 60.6% 

YES 100 39.4% 

Figure  (7) : Distribution of Participants Based on Chest Inflammation Status 

The table shows the distribution of participants based on chest 
inflammation The results indicate that 60.6% of participants do not have 
chest inflammation, while 39.4% have experienced it.This suggests that a 
significant portion of the participants has had chest inflammation, 

3.1 Omnibus Tests of Model Coefficients for Blood Clot Prediction 

Step Chi-square 
Degrees of 

Freedom (df) 
p-value 

(Sig.) 

Step 1 89.800 6 < 0.001 

Block 89.800 6 < 0.001 

Model 89.800 6 < 0.001 

The Chi-square statistic of 89.800 (for all steps: Step, Block, and Model) 
with 6 degrees of freedom indicates that the overall model is statistically 
significant. Furthermore, the p-value (< 0.001) for all tests is below the 
conventional significance level of 0.05, demonstrating that the model, 
along with each step and block, significantly contributes to predicting 
blood clot occurrence. Therefore, the predictors included in the model 
(chest inflammation, smoking, diabetes, hypertension, gender, and age) 
provide a statistically significant explanation of the variation in blood clot 
occurrences. 

3.2 Model Summary for Blood Clot Prediction 

Step 
-2 Log 

Likelihood 
Cox & Snell 

R Square 
Nagelkerke R 

Square 

1 252.412 0.298 0.402 

The model summary indicates that the -2 Log Likelihood value of 252.412 
reflects the model's fit, with lower values generally indicating a better fit. 
The Cox & Snell R Square value of 0.298 suggests that the model explains 
approximately 29.8% of the variation in the dependent variable (blood 
clot occurrence), while the Nagelkerke R Square, a more adjusted measure, 
indicates that about 40.2% of the variance in blood clot occurrences is 
accounted for by the predictors.  

3.3 Classification Table for Blood Clot Prediction Model 

Observed 

Predicted NO 
(No Blood 

Clot) 

Predicted 
YES (Blood 

Clot) 

Percentage 
Correct 

NO (No Blood 
Clot) 

68 34 66.7% 

YES (Blood 
Clot) 

27 125 82.2% 

Overall 
Percentage 

76.0% 

The model demonstrates better performance in predicting the presence of 
blood clots ("YES") compared to their absence ("NO"). It accurately 

identified 125 individuals with blood clots, achieving a true positive 
accuracy of 82.2%, while correctly predicting 68 cases as not having blood 
clots, with a true negative accuracy of 66.7%. However, 34 cases without 
clots were misclassified as having clots, indicating room for improvement 
in identifying individuals without clots. The overall accuracy of the model 
is 76.0%, reflecting a reasonable level of effectiveness in prediction. 

3.4 Logistic Regression Results for Health Condition Prediction 

Variable B 

Standa
rd 

Error 
(S.E.) 

Wald 
Statist

ic 
(Wald

) 

Degree
s of 

Freedo
m (df) 

p-
valu

e 
(Sig.) 

Exp(
B) 

Chest 
Inflammati

on (1) 

-
2.21

9 
0.329 45.396 1 

<0.00
1 

0.109 

Smoking 
(1) 

-
1.48

5 
0.390 14.491 1 

<0.00
1 

0.227 

Diabetes 
(1) 

-
0.64

2 
0.315 4.164 1 0.041 0.526 

Hypertensi
on (1) 

-
1.03

3 
0.319 10.471 1 0.001 0.356 

Gender (1) 
1.02

2 
0.357 8.198 1 0.004 2.778 

Age 
0.00

6 
0.012 0.250 1 0.617 1.006 

Constant 
1.57

5 
0.869 3.281 1 0.070 4.828 

The logistic regression analysis identified significant factors influencing 
the likelihood of developing a specific health condition. Chest 
inflammation showed a strong negative association with the condition (B 
= -2.219, Exp(B) = 0.109), indicating that individuals with chest 
inflammation are only 10.9% as likely to develop the condition compared 
to those without it, with a highly significant p-value (p < 0.001). Similarly, 
smoking had a significant negative effect (B = -1.485, Exp(B) = 0.227), 
reducing the odds of developing the condition to 22.7% for smokers 
compared to non-smokers (p < 0.001). Diabetes also had a negative impact 
(B = -0.642, Exp(B) = 0.526), suggesting that individuals with diabetes are 
52.6% as likely to develop the condition as non-diabetics, with statistical 
significance (p = 0.041). 

Hypertension was another significant factor negatively associated with 
the condition (B = -1.033, Exp(B) = 0.356), showing that individuals with 
hypertension are 35.6% as likely to develop the condition compared to 
those without hypertension (p = 0.001). 

60.60%
39.40%

NO YES
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On the other hand, gender (male) was positively associated with the 
condition. Males were approximately 2.8 times more likely to develop the 
condition than females (B = 1.022, Exp(B) = 2.778), with a significant p-
value (p = 0.004). Age, however, showed no statistically significant effect 
(B = 0.006, Exp(B) = 1.006, p = 0.617), suggesting that it does not 
substantially influence the likelihood of developing the condition. 

The logistic regression equation used to predict the probability of 
developing the condition is as follows: 

Where: 

𝑃𝑃𝑃 =  1 / (1 +  𝑒𝑥𝑝(−(1.575 −  2.219 ∗ 𝐶ℎ𝑒𝑠𝑡 𝐼𝑛𝑓𝑙𝑎𝑚𝑚𝑎𝑡𝑖𝑜𝑛 
−  1.485 ∗ 𝑆𝑚𝑜𝑘𝑖𝑛𝑔 −  0.642 ∗ 𝐷𝑖𝑎𝑏𝑒𝑡𝑒𝑠 −  1.033
∗ 𝐻𝑦𝑝𝑒𝑟𝑡𝑒𝑛𝑠𝑖𝑜𝑛 +  1.022 ∗ 𝐺𝑒𝑛𝑑𝑒𝑟 +  0.006
∗ 𝐴𝑔𝑒))) 

o PPP represents the predicted probability of developing the condition.

The variables in the equation are: 

o Chest Inflammation: 1 if the person has chest inflammation, 0 if not.

o Smoking: 1 if the person is a smoker, 0 if not.

o Diabetes: 1 if the person has diabetes, 0 if not.

o Hypertension: 1 if the person has high blood pressure, 0 if not.

o Gender: 1 if the person is male, 0 if female.

o Age: The actual age of the individual.

3.5 Spearman's Rho Correlation Matrix for Thrombosis 

Variable Spearman's rho Sig. (2-tailed) 

Thrombosis 1.000 - 

Age 0.042 0.503 

Gender 0.133* 0.034 

Blood Pressure -0.231** 0.000 

Diabetes -0.197** 0.002 

Smoking -0.152* 0.015 

Chest Inflammation -0.458** 0.000 

The table presents the Spearman's rank correlation results for thrombosis 
with various variables. The correlation between thrombosis and age is 
very weak (r = 0.042) and not statistically significant. There is a modest 
positive correlation with gender (r = 0.133*), indicating that males may 
have a slightly higher likelihood of thrombosis compared to females. 
Conversely, there are negative and statistically significant correlations 
with blood pressure (r = -0.231**), diabetes (r = -0.197**), smoking (r = -
0.152*), and chest inflammation (r = -0.458**), suggesting that these 
factors may reduce the likelihood of thrombosis. These results highlight 
the complex interplay between health conditions and thrombosis risk. 

The study results indicate a significant disparity in the distribution of 
participants by gender, age, and health conditions. Males (61.8%) 
outnumber females (38.2%), which may affect the understanding of the 
results and reflect different health needs between the sexes. The older age 
groups, with 26.0% of participants in the 61-70 category and 24.4% in the 
71-80 category, highlight the importance of focusing on health trends 
related to the elderly. In addition, the results show that 42.9% of 
participants suffer from hypertension and 44.9% from diabetes, indicating 
the presence of major risk factors affecting general health. It is worth 
noting that 59.8% of participants have a history of stroke, making this 
element an important focus in the health analysis. The data also indicate 
that 72.0% of participants do not smoke and 60.6% do not suffer from 
chest infections, reflecting a healthy lifestyle that may reduce health risks. 
Logistic regression analysis shows that chest infections, smoking, blood 
pressure, and diabetes have negative effects on the likelihood of 
developing the condition studied, while gender (male) is a positive factor 
in increasing the likelihood. Overall, these results reflect the complexity of 
the relationship between demographic and health factors, which calls for 
further studies to understand these dynamics and their effects on 
individuals’ health. 

4. CONCLUSIONS 

The successful implementation of telehealth, guided by effective project 
The results of this study show that there is a group of factors that are 
significantly associated with an increased risk of heart attacks. Age, 
gender, high blood pressure, cholesterol levels, and a history of diabetes 

were identified as major risk factors. In addition, the results showed that 
behaviors such as smoking and lack of physical activity play a crucial role 
in increasing the likelihood of occurrence. Binary logistic regression 
analysis showed that these factors interact in a complex manner, 
emphasizing the importance of considering the group of factors as a whole 
when assessing risk. 

Emphasizing the importance of the results in the context of public 
health 

The results suggest the need to focus on preventing heart attacks through 
public health strategies that address the specific factors. Improving 
lifestyle, including a healthy diet, increasing physical activity, and 
managing psychological stress, can contribute significantly to reducing 
risk. The results also call for increased awareness of the importance of 
regular screening and the need for early detection of cardiac risk factors. 

Recommendations for future studies 

This study recommends conducting future studies that address the impact 
of psychological and social factors on the risk of heart attacks, focusing on 
different population groups. It is also suggested to explore the relationship 
between environmental factors, lifestyle changes, and their impact on 
heart health. Future studies should also include the design of randomized 
trials to verify the effectiveness of the proposed preventive interventions. 
By enhancing the understanding of the factors influencing heart attacks, 
these findings may contribute to the development of effective preventive 
strategies and improve public health in general. 
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