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ABSTRACT

Background: Acute myocardial infarction (AMI) is a leading cause of mortality from cardiovascular diseases, accounting for
over 75% of such deaths globally, predominantly in developing countries.

Objective: This study aimed to investigate the primary risk factors for initial ST-segment elevation acute myocardial infarction
in Khairpur City to inform targeted interventions.

Methods: A hospital-based case-control study was conducted, including 153 matched pairs based on age (within a 5-year range)
and sex. Participants were evaluated for various potential risk factors, including lifestyle habits, biochemical profiles, and
familial health history, to identify those significantly associated with AMI.

Results: Factors significantly associated with an increased risk of AMI included smoking (OR=3.75 for <5 cigarettes/day;
OR=2.90 for >5 cigarettes/day), elevated plasma glucose (>126 mg/dL, OR=2.65), high waist-to-hip ratio (>0.94, OR=2.30),
family history of coronary artery disease (OR=2.10), high LDL-cholesterol levels (100-120 mg/dL, OR=1.95; >120 mg/dL,
OR=1.90), and hypertension (OR=2.00). Diabetes mellitus also significantly correlated with AMI risk (OR=1.60). Conversely,
alcohol consumption displayed a protective effect, particularly at a frequency of 3—7 days per week (OR=0.65).

Conclusion: The common risk factors for AMI in Khairpur City, such as smoking, type 2 diabetes, and central obesity, align
with global trends. Effective public health policies targeting these risk factors could substantially reduce the AMI burden.

Keywords: Acute Myocardial Infarction, Cardiovascular Diseases, Diabetes Mellitus, Hypertension, LDL-Cholesterol, Obesity,
Smoking
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INTRODUCTION

In developed countries, myocardial infarction, commonly known as a heart attack, is a predominant cause of death. Annually, this
condition claims nearly a million lives in the United States alone, contributing to a global burden estimated at three million cases (1,2).
Myocardial infarction manifests primarily as either ST-segment elevation myocardial infarction (STEMI) or non-ST-segment elevation
myocardial infarction (NSTEMI), the latter sharing characteristics with unstable angina, which notably does not involve elevated cardiac
markers (2,3). The risk factors associated with myocardial infarction include age, sex, hypertension, body mass index (BMI), smoking
habits, and diabetes (4). While high-income countries show a higher incidence of myocardial infarctions, the trend is alarmingly
extending to lower-income nations, including Pakistan, where approximately 30% of the population over forty-five suffers from the
disease (6). Punjab, a densely populated and economically pivotal region of Pakistan, exemplifies this challenge, grappling not only
with the disease's prevalence but also with a notable scarcity of healthcare professionals trained to manage acute cardiac events.

The global health community recognizes that myocardial infarction can be addressed more effectively with prompt diagnosis and
treatment. Advances in healthcare delivery, alongside an increased focus on clinical trials, have paved the way for innovative therapeutic
approaches aimed at improving patient outcomes. Studies underscore the necessity of evidence-based treatments to reduce the mortality
rates associated with myocardial infarction (7). Despite these advancements, data linking cardiovascular disease risk factors to specific
regional populations in Pakistan, such as those in Nawabshah City, remain sparse. This study, therefore, seeks to fill this gap by exploring
the correlation between various risk factors and the incidence of acute myocardial infarction in Nawabshah City. The objective is to
enhance our understanding of the regional disparities in myocardial infarction risk factors and to develop targeted interventions that
could mitigate the impact of this severe health issue.

METHODS

This case-control study was conducted from October 2023 to May 2024 in Khairpur, focusing on community members to assess the
relationship between traditional risk factors and the first episode of ST-segment elevated acute myocardial infarction (AMI). Four
hospitals participated in this prospective study. Medical ward physicians and nurses familiar with the project administered an extensive
questionnaire to patients admitted to the hospital for treatment. Participants classified as "cases" were enrolled in the study within one
day following their initial ST-segment elevated AMI. Eligibility required meeting at least two of the three World Health Organization
criteria for AMI: enduring typical chest pain for a minimum of 20 minutes, displaying an electrocardiogram with ST-segment elevation
of at least 2 mm in two or more contiguous leads, and exhibiting significant enzyme changes—specifically, total creatine kinase and its
MB fraction at least double the upper normal limit. The inclusion criteria were strictly adhered to minimize the probability of false-
positive results, excluding individuals with previous myocardial infarctions, non-coronary heart diseases, chronic wasting diseases, or
any conditions that could complicate the analysis.

The control group comprised individuals without a history of cardiac conditions, as confirmed by normal electrocardiograms. Controls
were selected among patients who visited the hospital for routine check-ups, scheduled appointments, or other non-cardiac-related
hospitalizations, ensuring they were free of cardiovascular diseases. All participants provided informed consent via a standardized form
approved by the ethics committees of the involved hospitals. The study protocol was also approved by the institutional board of Shah
Abdul Latif University. The research incorporated a balanced representation of genders and included participants within a 5-year age
range of each other.

Data collection covered demographics, medical history, and lifestyle factors including age, gender, income, family and personal history
of coronary artery disease (excluding acute myocardial infarction), hypertension, diabetes, smoking status, alcohol consumption,
exercise habits, body measurements, and, for female participants, menstrual history and hormone replacement therapy usage. These
variables were systematically categorized for analysis. Participants were initially matched with controls based on age and gender at each
center, with a subsequent matching round to balance variations in case and control numbers across participating centers. Statistical
analysis involved determining medians and interquartile ranges for continuous variables, while categorical variables were analyzed
using the 2 test to calculate odds ratios (OR) with 95% confidence intervals.

The analysis proceeded with a multivariate comparison using conditional logistic regression for variables showing significance (P <
0.05) in univariate analysis. A correlation matrix helped identify highly correlated variables (correlation coefficient > 0.5), which were
included in the multivariable model. This model employed stepwise logistic regression to pinpoint independent predictors of AMI.
Furthermore, a non-conditional logistic regression, adjusted for sex and age, was conducted on the entire study population. Statistical
procedures were executed using the Statistical Package for the Social Sciences (SPSS) version 26. The methodology was crafted to
ensure rigorous assessment of the relationship between AMI and its risk factors, aiming to provide actionable insights for healthcare
interventions.
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RESULTS

In this case-control study, the analysis involved 153 matched pairs, examining the association between risk factors and acute myocardial
infarction (AMI). The median age of cases was higher compared to controls, revealing a significant difference in education levels with
cases generally having a lower education status, a disparity found to be highly significant (P <0.00001). Despite this, no notable
differences were observed in family income between the two groups. Retired individuals emerged with a higher risk of AMI compared
to their non-retired counterparts (P 0.004), highlighting the impact of post-retirement lifestyle changes on heart health.

Table: Demographic characteristics of the study population

Variable Cases n (%) 153 Controls n (%) 153 OR 95% CI P value
Age (y)

Median (IQ range) 56 (48-65) 53 (44-63)

Gender

Female 61 (39.9) 61 (39.9)

Residence

Rural 58 (37.9) 50 (32.7) 1.27 1.08-1.50 0.33857
Urban 95 (62.1) 103 (67.3) 0.82 0.67-1.00

Marital Status

Single 14 (9.2) 17 (11.1) 1 0.918931
Married/joined 105 (68.6) 104 (68.0) 1.30 1.00-1.68

Widow 28 (18.3) 25(16.3) 1.45 1.05-1.99

Divorced 11 (7.2) 10 (6.5) 1.50 1.02-2.19

Education

Basic 95 (62.1) 58 (37.9) 1 <0.00001
High-school 36 (23.5) 40 (26.1) 0.81 0.67-0.98

College 22 (14.4) 55 (35.9) 0.67 0.54-0.83

Pakistani Income

< PKR 20,000 62 (40.5) 58 (37.9) 1 0.895094
PKR 20,001-40,000 38 (24.8) 32 (20.9) 1.10 0.90-1.36

> PKR 40,000 53 (34.7) 63 (41.2) 0.79 0.66-0.94

A detailed examination of residential status showed that urban residents had a lower risk of AMI compared to their rural counterparts,
although the difference was not statistically significant. Marital status revealed variations in risk; widowed and divorced individuals
faced a higher risk of AMI compared to single and married participants, with the risk incrementally higher for divorced individuals (P
< 0.05). The univariate analysis underscored several critical risk factors. Smoking more than five cigarettes per day was strongly
associated with AMI, as were elevated blood pressure and high blood sugar levels. These conditions demonstrated a significant
correlation with increased AMI incidence (P < 0.0001). Conversely, regular physical activity and moderate alcohol consumption (up to
two days per week) appeared protective, reducing the risk of AMI.

Table: Risk factors univariate analysis of study population

Risk Factor Cases n (%) Controls n (%) OR 95% CI P
Family history of CAD 77 (50.3) 49 (32.0) 2.20 1.80-2.70 <0.0001
Previous personal CAD 35(22.9) 0 (0.0) - - <0.0001
Hypertension 83 (54.2) 50 (32.7) 2.40 1.90-3.00 <0.0001
Diabetes mellitus 33 (21.6) 12 (7.8) 3.10 2.30-4.20 <0.0001
Smoking

Never 66 (43.1) 93 (60.8) 1 <0.0001
Withdrawn <6 months 40 (26.1) 36 (23.5) 1.20 0.80-1.80 0.400
<5 cigarettes/day 10 (6.5) 8(5.2) 1.30 0.60-2.80 0.500
>5 cigarettes/day 37 (24.2) 16 (10.5) 2.90 1.70-4.90 <0.0001
Alcohol intake

Never 88 (57.5) 74 (48.4) 1 0.001
Up to 2 days/week 45 (29.4) 57 (37.3) 0.70 0.50-0.98 0.040
3-7 Days/week 20 (13.1) 22 (14.4) 0.90 0.50-1.60 0.700
Physical activity 46 (30.1) 62 (40.5) 0.60 0.40-0.90 <0.0001
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The multivariate analysis further refined these findings. Smoking less than five cigarettes per day remarkably increased the risk (OR
3.75, P <0.001), and similarly high risks were noted for elevated plasma glucose levels and a higher waist-to-hip ratio. A family history
of coronary artery disease (CAD) and elevated low-density lipoprotein (LDL) cholesterol levels were also significant predictors of AMI.
Intriguingly, alcohol consumption three to seven days per week showed a protective effect against AMI, emphasizing the complexity of
lifestyle factors in cardiovascular health. The study also explored the interaction between socioeconomic factors, such as family income
and education level, in relation to AMI risk. Individuals with college education from middle-income families exhibited a heightened
risk, whereas those from higher-income backgrounds demonstrated a protective effect. This suggests that socioeconomic status,
combined with education level, plays a critical role in the predisposition to AMI.

Table: Risk factors conditional multivariate analysis of the study population

Variables Adjusted OR (95% CI) P
Current smoking (<5 cigarettes/day) 3.75 (2.80-5.01) <.0001
Glucose >126 mg/dL 2.65 (1.95-3.60) <.0001
Waist/hip ratio >0.95 2.30 (1.70-3.10) <.0001
Family history of CAD 2.10 (1.60-2.80) <.0001
LDL cholesterol 100-120 mg/dL 1.95 (1.40-2.70) <.0001
Reported hypertension 2.00 (1.50-2.65) <.0001
Current smoking (>5 cigarettes/day) 1.90 (1.10-3.30) .020
LDL cholesterol >120 mg/dL 1.65 (1.25-2.15) <.0001
Reported diabetes mellitus 1.60 (1.10-2.30) .010
Waist/hip ratio >0.91-0.94 1.45 (1.05-2.00) .025
Alcohol intake (up to 2 days/week) 0.85 (0.70-1.05) 120
Alcohol intake (3—7 days/week) 0.65 (0.45-0.93) .018
Family income PKR 20,000-PKR 2.80 (1.00-7.80) .050
120,000 and college education

Family income >PKR 120,000 and 0.70 (0.50-0.99) .045

college education
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This investigation corroborated several established risk factors for myocardial infarction (MI), such as smoking, elevated blood glucose,
high waist-to-hip ratio, family history of coronary artery disease, LDL-cholesterol levels, reported hypertension, diabetes mellitus, and
alcohol consumption. Notably, the protective effect of alcohol intake, particularly moderate consumption, aligns with previous research
that underscores the nuanced role of lifestyle factors in cardiovascular health. Studies from diverse populations, including a significant
case-control study from Brazil, have similarly identified these risk factors as critical in the development of AMI, emphasizing the
universal nature of these associations across different geographical and cultural contexts (9). The strength of this study lies in its
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comprehensive assessment of multiple variables and the robust statistical analysis employed to isolate independent predictors of AMI.
However, the study's limitations include its focus solely on hospitalized patients, which might not fully represent the general population,
and the lack of exploration into genetic predispositions, which are increasingly recognized as significant contributors to MI risk.

The research further confirms that smoking is a primary contributor to MI and significantly impacts the progression of atherosclerosis,
leading to acute thrombotic events. This is consistent with findings from various studies that illustrate tobacco's role in endothelial
dysfunction and its contribution to cardiovascular diseases through mechanisms such as increased oxidative stress and inflammation
(15,16). Obesity and its related complications, particularly metabolic syndrome, play critical roles in cardiovascular health. Adipose
tissue, particularly white adipose tissue, is now understood to function as a living organ that significantly influences metabolic processes,
including insulin resistance and systemic inflammation. These conditions contribute to the atherosclerotic processes that underpin most
cardiovascular diseases (19).

Diabetes mellitus further complicates the cardiovascular profile by impairing glucose metabolism, which can exacerbate cardiac issues
and hinder timely medical interventions. The role of incretins, such as GLP-1, in regulating insulin and maintaining cardiovascular
health, underscores the complexity of metabolic interactions in cardiovascular diseases and their potential as therapeutic targets (22).
The study highlights the multifactorial nature of myocardial infarction risk, underscoring the importance of managing lifestyle factors
alongside clinical interventions. Future research should expand on these findings by incorporating genetic analyses and broader
population studies to better understand the intricate interplay of genetic, lifestyle, and environmental factors in the etiology of myocardial
infarction. This comprehensive approach will enhance our ability to predict, prevent, and manage this life-threatening condition more
effectively.

CONCLUSION

The study conducted in Khairpur City has revealed that the primary risk factors for acute myocardial infarction (AMI), including central
obesity, smoking habits, and diabetes mellitus, exhibit a common distribution pattern. These findings underscore the potential for
targeted public health policies and interventions to effectively mitigate these risks. By addressing these key factors through tailored
healthcare strategies and community awareness programs, it is possible to significantly reduce the incidence of AMI in the population,
aligning with the study's objective to identify and manage the major contributors to heart disease in this region.
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