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Abstract

Background: Coronary artery disease (CAD) is a prevalent cardiovascular condition. Body mass index (BMI), a 
measure of body fat based on height and weight, has been studied as a potential risk factor for CAD.

Aim and Objective: The Aim of this study was to evaluate the association between BMI and CAD in male patients 
undergoing Coronary Angiography and in matched controls. 

Materials and Methods: This study was done at the Department of Physiology, Thanjavur Medical College Tamil 
Nadu. Participants (n = 80) were recruited from the population in and around Thanjavur. The Institute Ethical 
Committee approval was obtained for this study. Subjects who met inclusion and exclusion criteria were included 
in this study as control group: Group A (n = 40) and study group: Group B (n = 40). Informed, written consent 
was taken from both groups. BMI was measured for the 80 participants. Angiogram report was obtained from the 
cardiologist.

Results: The mean BMI of 25.5165 ±2.22366 for Group A and  the mean BMI of 26.5113 ±2.25700 for Group B. The 
P value is 0.051(>0.05) which is not significant.

Conclusion: It has been concluded that the association between the Body Mass Index and Coronary Artery Stenosis 
in male patients undergoing coronary angiography is statistically not significant compared to the control group.
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Introduction

Coronary Artery Disease has become the primary 
cause of death in the world.(1,2,3) Researchers claim 
that by 2030, death from Coronary Artery Disease will 
be more globally(2). World Health Organisation had 
estimated that 17 million persons perished of Cardio 
Vascular Disease in 2004 and there will be nearly 20 
million Cardio Vascular Deaths worldwide every 
year and 24 million deaths by 2030. Each year, there 
are about 5.8million new Coronary Artery Disease 

cases and nearly 40 million persons with established 
Coronary Artery Disease are living today.(3)

Due to the numerous health implications 
associated with obesity, it is currently estimated 
to be the second leading cause of preventable 
death.(4) Obesity is associated with increased risk 
of hypertension (HTN), diabetes mellitus type 
2 (DM), the metabolic syndrome (MetS), and 
dyslipidemia, all risk factors for coronary artery  
disease (CAD).(5,6) 
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Obese individuals that are relatively insulin 
sensitive, labelled metabolically healthy obese 
(MHO), who have a more favourable cardiovascular 
(CV) profile compared to insulin-resistant obese 
(IRO) individuals.(7-11). A number of inflammatory 
responses are found to occur with obesity including 
increased clotting factors such as fibrinogen, von 
Willebrand factor, and factors VII and VIII; and 
increasing plasminogen activator inhibitor type-I 
that are associated with decreased fibrinolysis, all 
which may lead to increasing CAD.(12,13,14) Elevated 
levels of tumor necrosis factor alpha in obesity have 
also been implicated in the development of insulin 
resistance.(15)

In obesity, elevated leptin levels have been 
associated with negative outcomes in Coronary 
Artery Disease (CAD) and are linked to in-
stent restenosis(16). Additionally, other potential 
mechanisms contributing to the increased risk of CAD 
in individuals with diabetes mellitus (DM) include 
reduced insulin-mediated vasodilation, heightened 
insulin-mediated renal sodium reabsorption, 
stimulation of the sympathetic nervous system 
by insulin, and increased vasoconstriction due to 
elevated circulating free fatty acids.(12,13) Obesity not 
only increases the risk of hypertension (HTN) and 
diabetes mellitus (DM) but also raises the risk of 
dyslipidemia, all potentially increasing the risk for 
CAD.(17,18, 19, 20)

Materials and Methods

This study was conducted at the Department 
of Physiology, Thanjavur Medical College, 
Thanjavur. The study included participants from 
the general community in and around Thanjavur. 
Ethical committee approval was obtained prior to 
conducting the study. It was a case-control study 
conducted between October 2015 and May 2016. The 
patient group consisted of 40 male patients who were 
admitted for diagnostic Coronary Angiography due 
to symptoms indicative of Coronary Artery Disease. 
Additionally, a control group of 40 individuals of the 
same age group and sex was included. The degree 
of Coronary Artery Stenosis in the patient group was 
greater than 50%. The results of the angiogram were 
reported by a Cardiologist.

Inclusion criteria:

•	 Patients who were indicated for Diagnostic 
Coronary Angiography.

•	 Degree of Coronary Artery Stenosis > 50%
•	 CRP(<5mg/l)

Exclusion criteria:

•	 Hypogonadism 
•	 Hypopituitarism
•	 Taking drugs that might affect sex hormone 

level
•	 High CRP(>5mg/l)
•	 Previous Cardiovascular Event
•	 Coronary or Periphery Atherosclerosis.
•	 Degree of Coronary Artery Stenosis  < 50%.

The presence of Coronary Artery Stenosis 
was established by Coronary Angiography. The 
angiography was performed in the catheterization 
laboratory under local anesthesia by a skilled 
Interventional Cardiologist and the outcome were 
reported by an Expert Cardiologist. Significant 
coronary stenosis and thus CAD was defined as a 
50% or more narrowing of the lumen diameter in at 
least one major coronary artery.

Body Mass Index was calculated from the 
measured height and weight by using Quetelet’s 
Index.  BMI is measured by dividing weight in 
kilogram by height in meter square.(21)

The procedure was explained to all the people 
who participated in this study. Informed written 
consent was taken from both the controls  and 
subjects.

Statistical Analysis

The continuous variables are expressed as mean 
± standard deviation (SD) and compared using 
Student’s t-test or Mann–Whitney U-test between 
Group A and Group B. Categorical variables were 
described through frequency and percentage and 
were compared amongst the above-mentioned 
groups.

P-value was derived from data analysis using 
statistical package SPSS version.16 and statistical 
analysis was performed by Student’s “t”-test. If P ≥ 
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0.05, it is not statistically significant. If P < 0.05, it is 
considered as statistically significant.

Results

The continuous variables are expressed as mean 
± standard deviation (SD) and compared using 
student’s t test between CAD and non-CAD groups. 
Categorical variables were described through 
frequency and percentage and were compared 
among the above mentioned groups.

P value < 0.05 was considered to be statistically 
significant.

      Eighty male subjects(n=80) were participated  
in this case control study, which were divided 
into two groups, A (n=40) and B (n=40). Group A   
includes forty control subjects and Group B  includes 
forty CAD subjects who were referred for diagnostic 

Coronary Angiography.

Figure 1

Figure 1 shows the Frequency and percentage of 
the subjects in this study. Group A has the frequency 
of n=40 and percentage of 50%. Group B has the 
frequency of n=40 and percentage of 50%.

Descriptive Statistics:

Mean Value For Both The Groups

Table 1

PARAMETERS All group (n=80)
Minimum Maximum Mean Standard 

Deviation
BMI 19.33 30.96 26.0139 2.28173

Table 1 shows Mean and the Standard Deviation 
for  BMI for both the groups. BMI shows the mean 

value of 26.0139 ± 2.28173 for both the groups.

T-Test  for Group A and Group B:

Table 2

Group Mean S.D T DF P Value
BMI
A (n=40) 25.5165 2.22366 -1.986 78 .051>0.05 

Not Significant B (n=40) 26.5113 2.25700

Table 2 shows t test for the parameter BMI for 
Group A and Group B. The mean BMI of 25.5165 
±2.22366 for Group A and  the mean BMI of 26.5113 
±2.25700 for Group B. The T = -1.986 with 78 degrees 
of freedom. The P value is 0.051(>0.05) which is not 
significant.

Figure 2
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Figure 2 shows Mean and the Standard Deviation 
for  BMI for Group A and Group B. The mean BMI 
of 25.5165 ±2.22366 for Group A and  the mean 
BMI of 26.5113 ±2.25700 for Group B. The P value is 
0.051(>0.05) which is not significant.

Discussion

Coronary Artery Disease is the leading cause of 
mortality and morbidity worldwide. Men tend to 
develop Coronary Artery Disease at an earlier age 
compared to women. (2). 

The study compared the Body Mass Index (BMI) 
results between patients with Coronary Artery 
Disease and healthy individuals of the same age and 
sex.

Our study reveals that BMI of Coronary 
Artery Disease patients are higher than the Healthy 
Individuals, but statistically insignificant.

Our study aligns with previous research that 
suggests there is no significant association between 
obesity and Coronary Artery Disease:

•	 Our study findings are consistent with the 
research conducted by A. Alkamel et al (22) 
In their study, they compared the Body Mass 
Index (BMI) of normal coronary subjects 
(25.82 ± 3.86) with CAD patients (26.30 ± 
3.60) and found that the difference was not 
statistically significant (p-value = 0.3)

•	 Our study findings are consistent with the 
research conducted by GMC Rosano et al(23). 
In their study, they compared the BMI of 
CAD patients (26.2) with normal subjects 
(25.3) and found that the difference was not 
statistically significant.

•	 Our study findings align with the research 
conducted by Malkin et al(24). In their study, 
they matched the BMI of individuals with 
normal coronaries (27.7) with those with 
Coronary Disease (28.0) and concluded that 
the difference was not statistically significant 
(p-value = 0.36).

Our study contradicts previous research suggesting 
that obesity increases the risk of Coronary Artery 
Disease:

Our study results contradict the findings of 
the Hypogonadism in Males study(25). According 

to that study, which compared hypogonadal men 
(mean BMI of 31.5) with normal men (mean BMI of 
28.5), the odds ratio for having hypogonadism was 
significantly higher in obese men. The study did not 
find a statistically significant relationship between 
total testosterone levels and BMI.

Limitations

In our study, obesity was measured solely 
using BMI, and we acknowledge that additional 
measurements such as waist-to-hip ratio and 
estimated visceral adipose tissue were not included. 
These additional measurements can provide more 
specific information about fat distribution and 
visceral adiposity, which may be relevant factors in 
assessing the relationship between obesity and health 
outcomes.

Conclusion

In this study involving 40 subjects and 40 patients, 
no significant association was found between body 
mass index (BMI) and coronary artery disease (CAD). 
These findings challenge the widely accepted notion 
of obesity as a major risk factor for CAD and highlight 
the complexity of the relationship between BMI and 
cardiovascular health.

While previous research has often reported a 
positive correlation between high BMI and CAD, 
the results of this study suggest that BMI may not 
be a reliable predictor of CAD risk in this specific 
sample. However, it is important to acknowledge the 
limitations of the study, including the small sample 
size, which may have limited the ability to detect a 
significant association.

Future research with larger sample sizes and 
diverse populations is warranted to further explore the 
relationship between BMI and CAD. It is also essential 
to consider other potential confounding factors such 
as genetics, lifestyle factors, and comorbidities that 
may influence the BMI-CAD relationship.

Understanding the underlying mechanisms 
and identifying reliable predictors of CAD risk are 
crucial for developing targeted interventions and 
effective management strategies. Further research 
in this area will help refine risk assessment models 
and contribute to improved CAD prevention and 
treatment approaches.
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