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ABSTRACT

Objective: The aim of this study was to determine the prevalence of risk factors which influence the increased rate of myocardial infarction in a 
tertiary care hospital.

Methods: Data for this 6 months prospective observational study were collected from 227 patients admitted to a tertiary care hospital with acute 
myocardial infarction, through patient interviews and case reports and were analyzed.

Results: A total of 227 cases were taken for this study. Out of 227 patients, 168 (74.19%) were males and 59 (25.81%) were females. This study 
reveals some major risk factors which contribute the increased rate of myocardial infarction and were smoking, chronic alcoholism, obesity, sedentary 
lifestyle, male sex, physical inactivity, comorbid diseases, sleep disorders as well as age group between 41 and 60 years. No association between oil 
consumption coffee intake and a positive association between tea intake was observed. Out of 105 patients diagnosed with ST elevated MI, 55 (52.23%) 
were treated with fibrinolytic therapy and 50 (47.77%) were excluded from this therapy mainly due to delayed admission. All the patients were found 
to be benefited by beta-blocker therapy.

Conclusion: Results suggested that awareness regarding moderate physical activity, cessation of cigarette smoking, increased daily consumption of 
fruits and vegetables may reduce the increased myocardial infarction risk.
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INTRODUCTION

Cardiovascular disease (CVD) is the leading cause of death and 
disability-adjusted life years worldwide, with increasing incidence 
and prevalence in low- and middle-income countries (LMICs) [1]. 
The burden is greater in LMICs because of their larger population 
sizes and widespread exposure to increasing levels of risk factors 
such as unhealthy diet, obesity, physical inactivity, chronic alcoholism, 
diabetes, tobacco use, hypertension, and abnormal blood lipid profile. 
It has been shown that risk factors for CVD are largely similar in high-
income countries as in LMICs. The consequences of globalization and 
urbanization are also contributory factors [2]. By 2020, more than 80% 
of global CV incidents will be in these countries, with the largest burden 
occurring in the two Asian countries, China and India, as they rapidly 
urbanize [3]. In India among adults over 20 years of age, the estimated 
prevalence of heart disease is around 3-4% in rural areas and 8-10% in 
urban areas, representing a 3-fold rise in rural areas and a 6-fold rise in 
urban areas between the years 1960 and 2000 [3]. Several factors such 
as genetic, metabolic, conventional, and non-conventional risk factors 
were suspected to cause high CV morbidity and mortality rates among 
the Indian population [2].

Myocardial infarction can be defined from a number of different 
perspectives related to clinical, electrocardiographic (ECG), 
biochemical, and pathologic characteristics. It is accepted that the term 
myocardial infarction reflects death of cardiac myocytes caused by 
prolonged ischemia [4].

Coronary artery disease (CAD) is a leading cause of death throughout 
the world [5].The incidence of CAD has been halved in the west in 
past 3 years, but it has been doubled in the subcontinent. Moreover, 
people in our part of the world suffer from CAD at relatively younger 
age, i.e., about half of MI occurs under the age of 50 years [6]. The 
only way to get away with this problem is to evaluate the risk factors 

and try to modify them. The presence of major risk factors leads to 
advanced CAD in 2% of 15-19 years old men and 0% in women. This 
figure increases to 20% and 8%, respectively, in the presence of these 
risk factors in 30-34 years of age. These facts clearly show that early 
atherosclerosis is influenced by the risk factors for clinical CAD, so long-
term prevention must begin in early adulthood [7].Very limited data 
are available regarding the prevalence of various risk factors for MI in 
our population. Keeping in view these facts, a study of risk factors in 
patients diagnosed with acute MI was planned, and the objective of this 
study was to determine the prevalence of risk factors which influence 
the increased rate of myocardial infarction in a tertiary care hospital, 
and this study helped to determine the recent trends in MI and the 
evolving risk factors for MI.

METHODS

We performed this prospective observational study with a sample 
size of 227. Data for this 6 months study were collected from patients 
admitted to a tertiary care hospital with myocardial infarction through 
patient interviews and case records. The inclusion criterion was any 
adult patient 60 years or older, of either sex, who was diagnosed with 
myocardial infarction. The variables collected in this study were age, 
sex, occupation, educational status, sleeping pattern, residential area, 
social habits including smoking alcoholism and physical activity, food 
habits, dairy and oil consumption, body mass index (BMI), family 
history, comorbid diseases, and drugs prescribed during hospital stay. 
Serial electrocardiograms and cardiac enzymes were also obtained in 
all patients. MI was defined by detection of rise in cardiac biomarkers 
of necrosis (cTn) with at least 1 value above the 99th percentile upper 
reference limit, together with evidence of myocardial ischemia with 
at least 1 of the following: ECG changes indicative of new ischemia 
(new ST-T changes or new left bundle branch block), new pathological 
Q waves in at least 2 contiguous leads, imaging evidence of new loss 
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of viable myocardium, or new wall motion abnormality. BMI was 
calculated as weight (kg) divided by the square of height (m2) and a 
patient with a value above 30 was categorized as obese. A data-base 
created in Microsoft Excel 2010 and the information was exported 
and analyzed. The protocol was approved by the institution ethical 
committee and the respective hospital authorities.

RESULTS

Data originating from 227 patients with a confirmed diagnosis of 
myocardial infarction were collected over 6-month period. The 
demographic characteristics of these patients are presented in Table 1.

Out of 227 patients, 184 patients (80.64%) were not taking any exercise 
or physical activity, and 165 patients were presented with elevated 
lipid profile. Most of the patients were admitted with ST-elevation 
myocardial infarction (STEMI), and in that, only 55 patients were 
treated with fibrinolytics. Beta blockers are the most frequently used 
antihypertensive agents in myocardial infarction. Beta blockers reduce 
mortality during both acute and long-term management of myocardial 
infarction, and all the 227 patients were treated with beta blockers.

DISCUSSION

CAD remains a leading cause of death and exerts a heavy social 
and economical toll. Although mortality rates of CAD are declining 
overall in the affluent world, these rates have declined less for our 
population.

According to the results of this study, male sex is an important risk factor 
for MI. The predominant rate in men may relate to major risk factors 
such as smoking and sedentary lifestyle [8,9]. The lesser rate in women 
may also relate to the cardioprotective effect of estrogen. Estrogen 
receptors such as ER α, ER β, and GPR 30 confer cardioprotective effect 
against various stresses by preventing myocardial cell apoptosis and 
cardiac hypertrophy [10].

Patients above 20 years of age were included in this study. Most of the 
patients (58.06%) were under the age group of 41-60 years (Table 2). 
The increased prevalence of CVD-related risk factors has been reported 
in this age group is due to lifestyle changes, work routines, culture 
influences, etc. [11].

Remaining 32.25% of patients were comes under the age group of 
61-80 years. According to Shraddha et al., the increased prevalence in 
this age group can be collated to the demographic transition in India 
with a sharp decline in the death rate as well as the birth rate. The life 
expectancy of an average Indian male is 67.3 years and that of females 
is 69.6 years. This transition has brought a larger number of people to 
the age group where the CVD manifest [11].

Majority of hospital admissions with MI was from rural area, and 
the prevalence of MI in this population may be due to higher rates 
of smoking and diabetes. This population may also at higher risk of 
developing complications such as HF and cardiogenic shock [12].

Most of the patients admitted with MI were overweight and obese 
(approximately 75%). So, obesity and overweight may contribute to 
the incidence of MI. Overweight and obesity increase the risk of AMI 
compared with normal individuals. The metabolic syndrome including 
abdominal obesity increased 2-fold in cardiovascular outcomes and 
1.5-fold in all-cause mortality. The increased mortality may due to 
impaired endothelium-dependent vasodilation through increased 
oxidative stress, leading to the reduced bioavailability of nitric oxide 
(NO). Endothelial dysfunction is an early finding in the arteriosclerosis 
and increases the incidence of CAD [13].

High-risk behaviors contributing to CVD are more common in 
individuals with low levels of education. We found that patient who 
did not attend school were at higher risk of acute myocardial infarction 
than those who did. Psychosocial behaviors associated with lack of 
education are likely to be responsible for this relation [14].

A total of 65 patients with sleep disorder, more women (60%) than men 
(40%) were reported difficulties in initiating and in maintaining sleep. 
A modestly positive association between short sleep duration as well 
as difficulty maintaining sleep and incident MI in women but not men 
was observed in many studies. Sleep may exert effects on the autonomic 
nervous system, systemic hemodynamics, cardiac function, endothelial 
function, and coagulation. Sleep disorders are associated with an increase 
in sympathetic activity, increases in blood pressure, or a decrease in 
glucose tolerance. Furthermore, recent research has demonstrated that 
sleep loss is accompanied by an elevation of inflammatory markers 
which could enhance the development of atherosclerosis [15].

Table 1: Demographic characteristic of study population

Parameter Category Number of patients (n=227) Percentage of patients (%)
Gender-wise distribution Male 168 74.19

Female 59 25.81
Age-wise distribution 21-40 10 04.30

41-60 132 58.06
61-80 73 32.25
Above 80 12 05.39

Residential area-wise distribution Urban 68 30.10
Rural 129 56.98
Mixed 30 12.92

BMI characteristics Underweight 0 0
Normal 59 25.80
Overweight 129 56.98
Obese 39 17.20

Educational status Illiterate 58 25.80
Primary 66 29.03
Secondary 46 20.43
Higher secondary 34 15.05
Degree 23 09.67

Occupational status Government worker 25 11.01
Business 39 17.18
Private workers 42 18.50
Farmer 32 14.09
Manual workers 41 18.06
Domestic 30 13.21
Nil 18 07.92
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In this study population, the majority of them taking both vegetarian 
and non-vegetarian diet. According to Rao et al., non-vegetarian diet 
(Table 3) was associated with higher incidence of AMI, with a higher 
number of cases being meat eaters. Furthermore, the protective 
effect for vegetarians may be due to the fact that their diet is low in 
saturated fat and relatively high in unsaturated fats. Atherogenesis 
and thrombogenesis are also believed to be lower in vegetarians as 
their platelet phospholipids linoleate, and antioxidant concentrations 
are higher, which is likely to lead reduced oxidation of low-density 
lipoproteins (LDL) [16].

There is no association for coffee and tea consumption with the risk 
of myocardial infarction, and there is an inverse association between 
tea and coronary heart disease death. The two possible explanations 
for the inverse association between tea and the reduced risk of 
myocardial infarction is that flavonoids in black tea may reduce 
myocardial infarction by inhibiting low-density lipoprotein cholesterol 
oxidation, reducing platelet aggregation, or reducing ischemic damage 
and increased tea consumption has been associated with little or no 
improvement in lipid profiles [17]. There is no relationship between 
dairy consumption and risk of myocardial infarction or change in serum 
lipid level [18].

Both dietary and adipose levels of α-linolenic acid (which is present in 
all oils of plant origin like sunflower oil) were associated with a large 
and significant reduction in the risk of non-fatal acute MI. α-Linolenic 
acid could exert direct protective anti-inflammatory effects. It has 
been shown that α-linolenic acid decreases the nuclear transcription 
factor KB, a major transcription factor that is involved in the regulation 
of inflammatory genes. Furthermore, α-linolenic acid inhibits 
the production of NO and downregulates inducible NO synthase, 
cyclooxygenase-2, and tumor necrosis factor-R gene expression in 
macrophages [19].

According to National Heart, Lung, and Blood Institute (NHLBI) Family 
Heart Study, individuals who reported ∼ 0.6 g/d higher linolenic 
acid intake had lower blood pressure, lower plasma triglycerides 
concentration, fewer calcified atherosclerosis plaques, and less carotid 

atherosclerosis. Coconut oil cannot cause atherosclerosis and CVD, 
because according to the universally accepted lipid-heart theory, high 
saturated fats cause hypercholesterolemia and CVD, coconut oil consists 
predominantly of 65% medium-chain fatty acids (MCFAs), and MCFAs 
are metabolized rapidly in the liver to energy and do not participate in 
the biosynthesis and transport of harmful cholesterol. Coconut oil, in 
fact, tends to raise the high-density lipoprotein (HDL) and lower the 
LDL: HDL ratio. Coconut oil is not deposited in adipose tissues, and 
therefore, does not lead to obesity. It is primarily an energy supplier 
and as fast a supplier of energy as sugar [20]. So, the consumption of 
sunflower or coconut oil has no effect on increased incidence of MI.

Saturated fat intake has been related to acute myocardial infarction in 
adults. Ghee contains cholesterol oxides that are thought to be related 
to atherosclerosis. In adipose tissue of patients who use ghee for 
cooking compared with other types of non-hydrogenated oils, a higher 
percentage of trans fatty acids, known to increase the risk of CVD. 
Although previous studies in South Asian populations indicate a high 
consumption of ghee in India, data for an independent relation between 
ghee and CVD in the same population are conflicting. Our findings 
suggest that ghee consumption is a potential target for preventive 
strategies [14].

Exercise or physical activity can reduce or prevent CVD, and physical 
inactivity may contribute to CVD. In this study, most of the patients 
were not taking any exercise or physical activity. This study is similar 
to the study of Thompson et al. and it states that physical activity both 
prevents and helps treat many established atherosclerotic risk factors, 
including elevated blood pressure, elevated triglyceride concentrations, 
low HDL cholesterol (HDL-C) concentrations, insulin resistance and 
glucose intolerance, and obesity. Exercise in combination with weight 
loss can decrease LDL cholesterol (LDL-C) concentrations and limit 
the reduction in HDL-C that often occurs with a reduction in dietary 
saturated fat [21].

In our study, most of the patients were beedi smokers than cigarette 
smokers and beedis (unfiltered cigarettes) which deliver a higher 
content of CO and nicotine than conventional Indian cigarettes 
(Table 4). AMI was almost 4-fold higher for current smokers compared 
to non-smokers. Smoking acts synergistically with other risk factors 
substantially increasing the risk of CVD. Smoking is associated with 
endothelial dysfunction and can precipitate coronary spasm which may 
lead to CAD. Hanartty et al. also made the same results as like this study 
[8,22,23].

Heavy drinking (taken as more than 180 ml/day) to be a salient risk 
factor in the incidence of AMI and moderate drinkers were found to be 
the lowest risk category. This can be explained by a polymorphism in the 
gene for alcohol dehydrogenase type 3 (ADH3) alters the rate of alcohol 
metabolism, and hence, moderate drinkers who are homozygous for 
the slow-oxidizing ADH3 allele have higher HDL levels and substantially 
decreased the risk of MI [24].

Maria et al. studied the relationship between family history and AMI, 
and they found that family history of acute myocardial infarction was 
a strong and independent risk factor for myocardial infarction. This 
study was also made the same results. The antecedent of ≥1 first-degree 
relative with acute myocardial infarction increased the risk about 2-fold 
in men and nearly 3-fold in woman, with a significant trend in risk in the 
number of relative’s affected [25].

Diabetes is an independent risk factor for MI; it is considered to 
be equivalent to CAD. In this study, 73% of patients had diabetes 
(Table 5). Cardiac autonomic neuropathy may be present in nearly 
50% of the diabetic population with CAD and can cause both diastolic 
and systolic dysfunction. The relation between MI and Hypertension 
is closely correlated with salt intake, alcohol intake, and obesity. The 
mean salt intake among Indians is 8.5 g/day, which is higher than the 
recommended level. Dyslipidemia in association with one or other 

Table 2: Sleeping status of study population

Parameter Category Number of patients 
(n=227)

Percentage 
(%)

Sleeping status Normal 162 71.36
Sleep disorder 65 28.64

Table 3: Food habits of study population

Parameter Category Number of 
patients (n=227)

Percentage 
(%)

Diet pattern Non-vegetarian 27 11.82
Vegetarian 22 09.67
Mixed 178 78.51

Dairy consumption Milk 66 29.04
Coffee and tea 161 70.96

Oil consumption Coconut oil 66 29.03
Sun flower oil 132 58.06
Ground nut oil 07 03.22
Palm oil 22 09.69

Table 4: Social habits of study population

Parameter Category Number of patients 
(n=227)

Percentage (%)

Social habits Smokers 149 65.63
Alcoholics 144 63.43
Betel nut users 142 62.28
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risk factors contributed significantly to MI. Hypertension and diabetes 
together result in more cardiac fibrosis than when either occurs 
alone. Endothelial dysfunction may impair coronary perfusion at the 
microvascular level, resulting in ischemia [26].

The drugs were prescribed according to 2014 ACCF/AHA Guideline 
for the management of STEMI and standard treatment guideline for 
myocardial infarction by Government of Tamil Nadu. Out of 105 patients, 
55 were treated with fibrinolytic therapy. 50 patients were excluded 
from this therapy (Table 6). The exclusion may due to:
• Any previous history of hemorrhagic stroke
• History of stroke, dementia, or central nervous system damage within 

1 year
• Head trauma or brain surgery within 6 months
• Known intracranial neoplasm
• Suspected aortic dissection
• Internal bleeding within 6 weeks
• Active bleeding or known bleeding disorder
• Major surgery, trauma, or bleeding within, 6 weeks
• Traumatic cardiopulmonary resuscitation within 3 weeks

• Or may due to delayed admission to hospital [27].

Beta blockers are the most frequently used antihypertensive agents in 
myocardial infarction. Beta blockers reduce mortality during both acute 
and long-term management of myocardial infarction. Administration of 
intravenous beta blockers within 12-24 hrs of infarction, followed by 
oral therapy, has been found to reduce the mortality rate approximately 
13% within the first week of infarction. This study indicated that 
the most marked reduction (25%) occurs in the first 2 days after 
infarction [28].

CONCLUSION

Myocardial infarction is the fatal cause of death more common in 
late middle-aged males and smoking is the major risk factor. Fasting 
hyperglycemia, hypertension, central obesity, higher socioeconomic 
status, increased levels of triglycerides, and current smoking are 
major risk factors for the first episode of AMI in our population. 
Smoking is responsible for a higher proportion of acute myocardial 
infarction cases in young men, while the lack of regular leisure-time 
physical activity practice has a higher impact among the older. The 
clustering of risk factors particularly three or more risk factors in 
an individual predispose to MI at relatively younger age. If a young 
male who is a smoker or a young female who is diabetic, presents 
in the emergency room with chest pain, always suspect CAD. Other 
conventional risk factors are also prevalent in our population, but oil 
consumption and dairy consumption are not a major health problem 
for us. Beta blockers should be administered to all post-MI patients 
without a contraindication and should be continued indefinitely, as 
recommended in the recent 2014 AHA/ACC guidelines. To increase 
awareness regarding moderate physical activity, cessation of cigarette 
smoking, increased daily consumption of fruits and vegetables, and also 
identification of new and less known factors to tackle the problem and 
reduce the prevalence of AMI.
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