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Abstract 

Background: Cardiovascular disease is a major cause of mortality and morbidity in Pakistan. According to global health 
forecasts, it is expected to maintain its position as the primary cause of mortality worldwide in 2030. Myocardial infarction 
(MI) is the leading cause of illness and death on a global scale. Knowledge regarding any disease is an important pre-
requisite for implementation of preventive and control measures.  
Objectives: This study aimed to evaluate modifiable risk factors of cardiovascular diseases in acute myocardial infarction 
(MI) patients. 
Methods: It was a hospital based cross sectional observational analytical study carried out in Cardiac Care Unit of Saidu 
Group of Teaching Hospitals, Swat, Pakistan. Data was collected from 236 patients hospitalized with acute myocardial 
infarction (MI). A standardized questionnaire was employed, evaluating the modifiable risk factors associated with heart 
disease, including topics such as the consumption of fatty foods, smoking, hypertension, physical activity level, diabetes 
etc. 
Results: Among 236 patients (mean age 54.7 ± 9.3 years; 60% male) 79% had NSTEMI and 55% a positive family history. 
Hypertension (60%) and diabetes (47%) were common; both remained significantly associated with acute MI after correction 
(p < 0.001), whereas smoking and obesity showed border line significant association. 
Conclusion: In our study, hypertension and diabetes emerged as the dominant, statistically significant risk factors of acute 
myocardial infarction, while NSTEMI predominated across all age and gender. The high prevalence of modifiable risk factor 
coupled with early disease onset highlight an urgent need for population-level prevention and rapid laboratory-enabled 
diagnosis. 
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Introduction 

ardiovascular diseases includes a large group of 
heart and blood vessels disorders including 

blood vessels disorders, coronary artery diseases, 
structural and functional heart diseases. it is one of 
the most common cause of morbidity and mortality 
all over the word. The global burden of cardio-vasc-
ular diseases increased significantly over the last 
decade.1 Acute myocardial infarction is typically 
caused by sudden blocked of a coronary-vessels that 
leads can leads to the myocardial ischemia and 
ultimately necrosis of heart muscles fibers. Globally 
it’s one of the leading cause of mortality and accor-
ding to the World Health Organization report, 
around 1.98 million people died from CVDs in 2022; 
comprising 32% of all deaths.2 The demographic 
prevalence of CVDs varies and depends upon differ-
rent factors. Risk factor for CVDs is broadly sub- 

 
 

divided into the modifiable and non-modifiable risk 
factors. Existing literature describes the major 
modifiable risk factors and divides them it into five 
main domains: smoking, hypertention, dyslipidamia, 
un-control diabetes and Obesity.3 Over the last two 
decades, tobacco use has increased in both western 
pacific and south-east Asian region (940 million male 
smokers). In Pakistan, 19% of adults regularly 
consume tobacco, which can double the risk of ST 
elevated Myocardial infarction.4,5 Hypertension is 
one of the most common public health concerns 
globally. It’s among the most prevalent disease in 
Eastern Europe and Center Asia accounting for 40% 
prevalence in that region. In Pakistan, different 
studies had reported around 25-30% prevalence of 
hypertension in adult population. Every 20 mm of 
Hg rise in systolic blood pressure could increase 
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three times the risk of myocardial infarction.6 Diab-
etic mellitus is one of the most prevalent disease in 
Pakistan, affecting around 26% of the population 
including both prediabetic and diabetic individuals.7 
An Hba1c level grater then 6.5% can increase the risk 
of acute cardiac event by two-folds.8 A Deranged 
lipid profile is also one of the most common modi-
fiable risk factor for developing of acute myocardial 
infarction. Dyslipidaemia is highly prevalent in the 
central and Eastern Europe region and a Pakistani 
population also shows a higher prevalence of Dysli-
pidaemias. It can increase the risk of acute myocar-
dial infarction by 25% with every 30mg/dl rise above 
the normal limit.9 Obesity is highly prevalent in latin 
America and the Caribbean; more the 50% Pakistani 
womens have truncal obesity. Obesity is one of the 
modifiable risk factor that could lead to acute 
myocardial infarction.10,11 In literature, studied didn’t 
classify the population attributed modifiable risk 
factors among the acute myocardial infarction pati-
ents admitted to the hospital in our region. The study 
aims to find out major modifiable risk factors of acute 
myocardial infarction patients admitted to tertiary 
care hospital With AMI increase at a significant rate 
in Khyber-Pakhtunkhwa. This study will help to find 
out policy-graded data for concerns health authority 
in the region to prioritise people health and provide 
awareness about major modifiable risk factors of 
acute MI. All these will help in better patient outcome 
and can reduce financial burden on health care 
system. 
 

Methods 

It was a cross-sectional study. The study was our 
MBBS mandatory research project; it was conducted 
at department of Cardiology Saidu Group of Teach-
ing Hospital Swat in collaboration with our parent 
institute i.e. Swat Medical College Swat for a period 
of One year. Sample size was calculated using open 
Epi.com software; using population a standard one 
million, design effect equal to 1, margin of error = 1 
and anticipated frequency equal to 18.9%; taken from 
the study conducted by Sammad Z et.al12. for 95% 
confidence level the optimal sample size were 236 
and for 80% confidence level, it was 101. For better 
accuracy of the study we had taken 236 participants. 
Data was collected using non-probability sampling 
technique using a pre-formed proforma. For the 
purpose of the study; Acute Myocardial infarction is 

defined as any patient admitied to the hospital or in 
emergency unit within the last 48hours having 2 or 
more any of the following characteristics i.e.  

o Ischemic chest pain for more than 20 mins 
o ECG abnormalities including ST-segment 

elevation or new LBBB on first ECG 
o Serum troponin- I level greater then 1ng/ml 
o New pathological Q wave  
o Abnormal Echocardiogram   
o Intracoronary thrombus seen on angiography  

Risk factors in general is define as any behavioural, 
biochemical, demographic, genetic or environmental 
variable that are statistically related to developing of 
acute MI and recorded before or at the time of 
admission of patients to the hospital. And modifiable 
risk factors are any risk factor that are potentially 
changeable within 12 months through individual-
population intervention including smoking, 
hypertention, dyslipidamia, diabetes and Obesity. 
In order to control cofounder and bias in the study, 
proper inclusion and exclusion criteria were design 
before data collection. Our study included  

o All those patents age 18-70 who are willing to 
give a written informed consent.  

o Patients admitted to emergency or Critical 
care unit in last 28 hours. 

o Patients fulfilling the operational definition of 
acute myocardial infarction. 

While the following patients were excluded from the 
study  

o All those patients having type – 2 MI 
secondary to arrhythmia, anemia, sepsis or 
trauma. 

o Past history of cardiac surgery, coronary 
artery interventions within last one year. 

o Patients have terminal illness including 
malignancy, Chronic Kidney disease or 
patients on dialysis. 

o Pregnant patients  
o All those patients having psychiatric or 

cognitive disorders.  

All the collected data were transferred to the pass 
word coded computer and further analysed using 
IBM SPSS 25. Descriptive statistics were first find out 
for all variables. Frequency and percentage were find 
out for categorical variable. Mean and standard devi-
ation were computed for the continuous variable. 
Inferential statistics including chai-square tests and 
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Fisher exact test were used for finding any 
association between the modifiable risk factors and 
acute myocardial infarction. P value ≤ 0.05 were 
considered significant. All data were regularly cheek 
for quality assurance and missing variables. 

Results  

The study included 236 patients, presented to the 
cardiology unit of Saidu group of Teaching Hospitals 
Swat. Among them n=142 (60.16%) were male and 
n=94 (39.83%) were female with mean age of 54.7 ± 
9.3 years. All patients were subdivided into three age 
group i.e. n=54 (22.88%) were in aged between 20 to 
40 years, n=96 (40.67%) were in aged between 41-60 
years and n=86 (36.44%) were aged above 60 years. 
Moreover, n=132 (55.93%) belong from urban areas 
and n=104 (44.6%) belong from rural areas. MI 
phenotype distribution was 78.81% (n=186) NSTEMI 
and 21.18% (n=50) STEMI. A positive family history 
of Acute MI was present in 55.08% (n=130). 
Moreover, Blood pressure is categorized into Hyper-
tensive (n=142 {60.16%}), pre-hypertensive (n=31 
{13.13%}) and normal (n=63 {26.69%}). P=0.089 with 
MI Phenotype (NSTEMI vs STEMI) and P=0.000041 
(with any acute MI). Additionally, n=110 (46.61%) 
were diabetic, n=23 (9.7%) were pre-diabetic and 
n=103 (43.64%) were normoglycemic (p=0.144 with 
MI phenotype and p= 0.00007 with any acute MI). 
Moreover, n= 109 (46.19%) have current smoking 
history, n=68 (28.9%) have past history of smoking 
for at-least one year and n=59 (25.0 %) patients didn’t 
smoke in his/her life; P=0.080 with MI Phenotype 
(NSTEMI vs STEMI) and P=0.056 (with any acute 
MI). BMI categories were n= 92 (39.0%) normal, n=81 
(34.3%) overweight, n=45 (19.1%) under-weight and 
n=18 (7.62%) were obese; P=0.72 with MI Phenotype 
(NSTEMI vs STEMI) and P=0.074 (with any acute 
MI). All data are described in following tables and 
graphs. 

Discussion 

Acute Myocardial Infarction is one of the leading 
cause of mortality and morbidity all over the world 
with an estimate of more than seven million causes of 
AMI reported annually13.In South Asia, there is 
increased incidence of acute myocardial ischemia 
cases because of multiple factors including rapidly 

 

Table 1: Demographic Data 
GENDER DISTRIBUTION 

Gender Frequency Percentage 

Male n=142 60.16% 

Female n=94 39.83% 

AGE GROUP 

(mean age of 54.7 ± 9.3 years) 

Age-Group Frequency Percentage 

20 to 40 years n=54 22.88% 

41-60 years n=96 40.67% 

above 60 
years 

n=86 36.44% 

HYPERTENTION 

Sub-Group Frequency/Percenta
ge 

level of Significance 

 Hyperte
nsive 

n=142 {60.16%} P=0.089 with MI 
Phenotype) and 

P=0.000041 (with any 
acute MI) 

Pre-
hypertensive 

n=31 {13.13%} 

Normal  n=63 {26.69%} 

HPERGLYCEMIA 

Sub-Group Frequency/Percenta
ge 

level of Significance 

Diabetic  n= 110 (46.61%) p=0.144 with MI 
phenotype and p= 

0.00007 with any acute 
MI 

Pre-diabetic n=23 (9.7%) 

Normal  n=103 (43.64%) 

SMOKING HISTROY 

Sub-Group Frequency/Percenta
ge 

level of Significance 

Current  n= 109 (46.19%) P=0.080 with MI 
Phenotype and P=0.056 

with any acute MI 
Past history n=68 (28.9%) 

No Smoking  n=59 (25.0%) 

OBESITY 

Sub-Group Frequency/Percenta
ge 

level of Significance 

Normal n= 92 (39.0%) P=0.72 with MI 
Phenotype and P=0.074 

(with any acute MI 
Over-weight n=81 (34.3%) 

Under-weight n=45 (19.1%) 

Obese n=18 (7.62%) 
 

 
 

Figure 1: Comparing Different type of MI 
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urbanization, increase in sedentary life style and 
clustering of conventional risk factors including diab-
etics, hypertension and obesity. The present study 
therefore aims to explore these risks factors and its 
possible association with developing of acute myo-
cardial infarction; targeting the northern population 
of Pakistan. In our study the mean age of patents 
presented with acute MI were mean age of 54.7 ± 9.3 
years with 60% of male dominance. A recent study 
conducted by A Adhikari et.al (mean age = 51 years 
with 70% male dominance); do support our study 
findings and the concept of premature cardio-
vascular disease in young age15. Moreover, the distri-
bution of AMI -phenotype in our study is consistent 
with multiple other studies in literature16. NSTEMI is 
more prevalent in our study population reflecting 
wider use of Troponin-I (High Sensitive) and earlier 
detection. The history of hypertension is commonly 
associated with acute Myocardial infarction. In our 
Study findings, the prevalence of Hypertension in 
patients presented with acute MI were around 60%. 
The observed prevalence lie in between 76% 
prevalence recorded in Korean studies and around 
46% cases reported in US studies17. In our study, we 
didn’t find any significant association between the 
AMI Phenotype (NSTEMI vs STEMI) and Hyper-
tension (p=0.089); once Holm-Bonferroni correction 
was applied (P=0.000041). Moreover, prevalence of 
Diabetic mallitis in patients with AMI was 47%. Our 
findings are higher than those reported in Gulf 
(68.7%%) and India (54%)18,19. Just like Hypertension, 
we didn’t find any significant association between 
the AMI Phenotype (NSTEMI vs STEMI) and 
diabetics (p=0.14); once Holm-Bonferroni correction 
was applied (P=0.00007). Globally, smoking in one of 
the major public health concern, exposing the body 
to harmful chemical substances. According to exis-
ting literature, It can increase significantly increase 
the risk of acute MI20. We had reported 46% patients 
had a current history of smoking and 29% did smok-
ing cessation in patients presented with acute myo-
cardial infarction. Our findings showed resemblance 
with the study conducted in Karachi; reported 44% 
patients with acute MI have smoking history21. The 
borderline association (p=0.089 & 0.056), favour the 
well documented association of smoking with 
coronary artery occlusion and thrombotic events22.  
The lower prevalence (7.62%) of obesity in our study 
reflecting the community survey from the mount-

ainous regions of Pakistan.  The Strength of this study 
include consecutive patient recruitment from a single 
demographic background, ensuring representation 
of both rural and urban populations with in the 
region. We applied Holm-Bonferroni correction, 
which provide precise control of type 1 error, a 
methodology appro-ach not commonly used in 
similar studies. The limitation of this study included, 
it’s a single centre study and have relative small 
sample size, which may have limit the precise 
association between risk factors and acute 
myocardial infarction. Further study should employ 
multicentre data collection across diverse region of 
the country. 

Conclusion  
In our study, hypertension and diabetes emerged as 
the dominant, statistically significant risk factors of 
acute myocardial infarction, while NSTEMI predo-
minated across all age and gender. The high 
prevalence of modifiable risk factor coupled with 
early disease onset highlight an urgent need for 
population-level prevention and rapid laboratory-
enabled diagnosis. 
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