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Abstract 

Cardiovascular disease (CVD) and its risk factors are growing problem in developing countries. CVD are the main 

cause of death in most countries and there is global increase during last two decades. This study was aimed to 

evaluate the relationship between major risk factors of myocardial infarction (MI) and subjects of different age 

groups GI (31-40 years), GII (41-50 years), GIII (51-60 years), GIV (61-70 years), GV (71-80 years) admitted at 

Punjab Institute of Cardiology Lahore, Pakistan. Data were collected from MI subjects by using a demographic 

questionnaire from 2019-2020 and epidemiological patterns were analyzed. From data analysis, various age groups 

of MI subjects showed association with risk factors like diabetes, hypertension, smoking, family history and life 

style. Overall association between age and risk factors was 20%. In case of Diabetes as risk factor, subjects of G IV 

showed maximum odd ratio > 1 i.e. 1.25, while in hypertension GV showed odd ratio is > 1 i.e. 1.37. Other risk 

factors like smoking, family history and life style of GIII had odd ratio > 1, i.e. 1.85, 1.4 and 1.30 respectively. This 

study concluded that among the MI subjects irrespective of gender major risk factors like diabetes, hypertension, 

smoking, family history and life style is correlated to different age groups. Thus control over these risk factors can 

play a vital role for the prevention of myocardial infarction. The increasing prevalence and that of major risk 

factors, especially the increase in prevalence of MI in under developed districts of Punjab Pakistan, there is need for 

urgent policy and health system to control and response appropriate for the situation. 
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Introduction 

Cardiovascular diseases (CVD) are the leading cause of 

disease burden and deaths. It globally accounted for 

17.9 million deaths in 2015; with the number of 

attributed deaths increasing from 12.3 million in the 

year 1990 to more than 17.6 million in 2016. Metabolic 

risk factors, such as elevated cholesterol levels, type 2 

diabetes mellitus (henceforth diabetes), and 

hypertension are the most prevalent and unequally 

distributed across populations (Lara et al., 2018). 

 

Furthermore the factors like smoking; suboptimal 

diet and abuse of alcohol are also major risk factors 

for cardiovascular diseases (Kira et al., 2019; Vasan et 

al., 2005). The development of CVD mainly depends 

upon (75-90%) the presence or absence of these 

traditional risk factors (Ravi et al., 2011). Age is a 

recognized and considered to be a traditional risk 

factor. There is an incremental acquisition of various 

CVD risk factors with aging in an individual’s 

lifespan. To assess individual’s risk of CVD, there are 

several risk prediction scores but all of these contain 

“age” as a predictor. These risk scores assessed that 

older age is associated with greater risk of CVD 

(Petrie et al., 2018). 

 

Diabetes being a comorbid of CVD is major cause of 

mortality and morbidity often aggravated by 

hypertension. Accordingly, hypertension and diabetes 

are closely interlinked due to similar risk factors, such 

as vascular inflammation, endothelial dysfunction, 

obesity, arterial remodeling, atherosclerosis and 

dyslipidemia (Spencer et al., 2008). It is also well 

known risk factor for ischemic stroke and coronary 

heart disease (Schramm et al., 2008) but its 

effectiveness varies by sex, age or levels of conventional 

risk factors is uncertain (Lancet et al., 2010; Valerio et 

al., 2016). In most of CVD cases with stroke and 

myocardial infarction, hypertension is considered the 

most significant risk factor (John et al., 2018). 

 

Hypertension is an important worldwide health 

challenge due to its high prevalence and contribution 

in cardiovascular and chronic kidney disease 

(Bauman et al., 2017; Young et al., 2016; Stamatakis 

et al., 2019). Globally hypertension is major 

preventable risk factor for disability and premature 

death. In 2000 it has been estimated globally that 

26.4% or 972 adult populations had hypertension. 

National reports showed that since 2000 the 

prevalence of hypertension is steady or decreasing in 

high-income countries but increasing in low- and 

middle-income countries (Ekelund et al., 2016; 

Grundy et al., 1999; Ralston et al., 2016). 

Hypertension has constant, age linked risk of 

mortality from ischemic heart disease. In developed 

countries 30% of adults have history of hyper tension. 

There is an independent association between 

hypertension and adverse cardiac outcome after acute 

myocardial infarction (MI) (Yusuf et al., 2014). 

Modern data from National Health and Nutrition 

Examination Survey showed that only 32% of adults 

aged 40-59 years have hypertension, compared to 

70% for older adults (Clark, 2013). 

 

From south Asian countries including Sri Lanka the 

available information is limited and unorganized. 

This described CVD to be an increasing epidemic 

while deaths have been increased 66% in low and 

middle income countries since 1990.during past two 

decades CVD was increased globally and hypertension 

being major risk factor renal failure, stroke, coronary 

artery disease and heart failure (WHO, 2013). 

 

Globally there is a continuous rise in prevalence of 

Type 2 diabetes and obesity due to lifestyles that is 

linked with high caloric intake and low energy 

expenditure, especially in developing and lowers 

income countries. It has been estimated that by 2040 

the probability of T2D increase will be 415 to 642 

million. Hypertension and T2D are easy to diagnose yet 

they are complex and heterogeneous phenotypes linked 

with an increased risk of life threatening cardiovascular 

disease. Their recurrent coexistence in the same 

individual is not a coincidence, as the pathophysiology 

of both conditions is shared, mainly those related to 

obesity and insulin resistance (Lancet, 2018). 

 
Physical activity has well-known protective effects on 

health, and its potential benefits extent across the 

prevention, treatment and management of 

cardiovascular disease (CVD) (Yusuf et al., 2004). 
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Sedentary behavior (SB) shows the lowest end of the 

physical activity spectrum and generally defined as a low 

energy expenditure of <1.5 metabolic equivalents (MET) 

in a reclining posture or sitting during waking hours 

(Rawshani et al., 2018). Analysis of large population 

data has shown the combined association of sitting and 

physical activity (Murabito et al., 2005). By increasing 

the physical activity the association between sitting and 

all cause CVD mortality was gradually decreased. The 

CVD mortality can be nullified with per day equivalent to 

>60 to 75 minutes moderate-intensity physical activity 

(Steven et al., 2001). Internationally 80 percent 

cardiovascular infection was found in low-wage and 

center wage nations while the data about coronary 

illness hazard factors were observed in created 

nations. CVD was more compelling on low and center 

pay nations than high wage nations, while their social 

example is relatively lesser known (Lloyd-Jones et al., 

2004). The increasing burden of non-communicable 

diseases (NCDs) and high disease severity has 

alarmed UN, in middle income and low income 

countries as compare to high income countries 

(Ogurtsovaa et al., 2017; Kearney et al., 2005; Lawes 

et al., 2008). WHO developed goals for prevention 

and control of NCDs in 2013, which had 25% relative 

decrease in prevalence of high blood pressure, 25% 

relative decrease in overall mortality from 

cardiovascular diseases, halting the increase in 

obesity and diabetes to assure the access of relevant 

drugs and medical counseling to 50% of CVD patients 

by 2025 (GBD, 2013; Devi et al., 2013; Egan et al., 

2010). Pakistan is among developing country where 

people are facing poor health conditions as well as 

low socio economic status. CVD prevalence is rising 

throughout Pakistan due to multiple unexplained risk 

factors. Therefore the current study was conducted 

with an aim to identify the potential risk factors 

effecting myocardial infarction patients of different 

age groups admitted in hospitals. 

 
Materials and methods 

For data collection, a demographic Performa was 

designed comprised of possible risk factors. The data 

was collected from pre diagnosed Myocardial infarction 

patients admitted in Punjab institute of Cardiology 

Lahore Pakistan, after taking written consent. 

 

Assessment of conventional risk factors of MI 

(smoking, blood pressure, diabetes, family history 

and lifestyle) on different age groups. The aim is to 

describe relative association of these MI hazard 

factors to various age groups. 

 

Blood Sampling 

A survey based study was conducted for the collection 

of Data from a tertiary level hospital of Lahore. The 

present study was ethically approved by Advanced 

Board of Studies University of the Punjab Lahore. For 

data collection, a demographic Performa was designed 

comprised of possible risk factors. The data was 

collected from pre diagnosed Myocardial infarction 

patients admitted in Punjab institute of Cardiology 

Lahore Pakistan, after taking written consent. 

 

Study Population 

The target population of study was People from 

different areas of Punjab. The study was conducted on 

subjects hospitalized with MI and associated risk 

factors. These subjects were grouped age wise as: 31-

40, 41-50, 51-60, 61-70, 71-80. 

 

MI Risk Factors 

Diabetes The current WHO diagnostic criteria for diabetes should be maintained. Fasting plasma glucose 

≥ 7.0mmol/l (126mg/dl) or 2-h plasma glucose ≥ 11.1mmol/l (200mg/dl) (WHO 2006). 

Hypertension When systolic blood pressure is equal to or above 140 mm Hg and/or a diastolic blood 

pressure equal to or above 90 mm Hg the blood pressure is considered to be raised or high 

while low blood pressure is less than 90/60 (WHO, 2015). 

Smoking Smoker is someone who smokes any tobacco product, either daily or occasionally. 

Daily smoker is someone who smokes any tobacco product at least once a day (WHO, 2008). 

https://www.sciencedirect.com/topics/medicine-and-dentistry/diabetes-mellitus
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Family history A family medical history defined by NIH is a record of health information about a person 

and his or her close relatives. 

Life style According to the WHO definition (1998), a healthy lifestyle is based on the defined patterns 

of behavior determined through a person's interactions among individual characteristics, 

social interactions, and economic and environmental conditions. 

 

Inclusion and Exclusion criteria 

Subjects were selected with age ranging from 20-80 

years and having clinical symptoms of MI such as 

suffering from Pressure or tightness in the chest, pain 

in the chest back, jaws and areas of upper body that 

lasts for few minutes. In case of diabetics there was 

random and fasting sugar check. Furthermore 

Subjects with age less than 20 years, pregnant 

females and mothers who feed infants were excluded. 

 

Ethical Considerations 

All data collection was done precisely; patients signed 

the consent form as they were briefed about the 

objectives of study and its implementation. Moreover, 

all data collected was stored in a manner that ensured 

no breach of participants’ privacy 

 

Statistical Analyses 

After collecting data was tabulated and statistical 

analysis was performed. The most frequent statistical 

techniques in categorized data analysis were the chi 

square test.  

The Pearson chi square Ho= X2 ∑  

 

Pearson chi square test was applied at 5% level of 

significance. In order to evaluate the strength of 

association Phi/cramer V value and coefficient of 

contingency was computed. 

 

Results 

It was observed that different age groups were 

differently associated with different risk factors. The 

strength of association was 0.20 which showed that 

there was 20% association between the age and risk 

factors (Table 1).  

 

Individuals with age group 61-70 years with diabetes as a 

major risk factor for myocardial infarction with 

maximum odd ratio >1 i. e 1.25, While age group 30-40 

was found as second major group at risk of diabetes. 

 

Fig. 1. Questionnaire study 
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Fig. 1. Percentage of diabetics as MI risk factor at 

different age groups. 

 

Hypertension (Fig. 1) was found more prevalent in 

the age group of 71-80, it is three times more 

prevalent with odd ratio is >1 i.e 1.37. Second age 

group 61-70 years was 1.8 times more likely to occur 

than other age groups. 

 

 

Fig. 2. Percentage of Hypertension as MI risk factor 

at different age groups. 

 

Smoking as risk factor for MI showed most likelihood 

in the age group 51-60 having odd ratio >1, i.e 1.85. In 

other age groups 31-40, 61-70 and 71-80 smoking was 

found significant. Similar result was shown in fig. 3 

by using the percentage of smoking as risk factor in 

different age groups.  

 

 

Fig 3. Percentage of Smoking as MI risk factor at 

different age groups. 

Family history showed its maximum probability as 

risk factor in the age group of 51-60 years with odd 

ratio is >1 i. e 1.4. Also the age group 40-50 had 

significant result. Graphical representation of family 

history as risk factor in fig. 4 by using percentage data 

showed 41-50 age groups most preferred. 

 

 

Fig. 4. Percentage of family history as MI risk factor 

at different age groups. 

 

Life style found most significant risk factor in the age 

group of 51-60 years with odd ratio is >1 i.e 1.30. This 

risk factor was significant in the age group of 61-70 

years. Percentage data in fig. 5 this risk factor showed 

the most likelihood in the age group 51-60.  

 

 

Fig. 5. Percentage of life style as MI risk factor at 

different age groups. 

 

Fig. 6 represents MI percentage in different age 

groups showed that individuals in the age group 51-

60 are more at risk of Myocardial infarction. 
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Fig 6. MI subject’s percentage in different Age groups. 

 

Table 1. Chi square tests of Myocardial infarction 

risk factors and different Age groups. 

 Value df 
Significant  
(2-sided) 

Pearson Chi square 27.840 16 0.03 
Phi 0.204 ---- ---- 
Cramer’s V 0.102 ---- ---- 
Contingency coefficient 0.20 ---- ---- 
No. of valid cases 365 ---- ---- 

  

Discussion 

To our knowledge, this is the first epidemiological-

analysis of various risk factors in myocardial 

infarction patients of different age groups. Naturally 

age is an independent risk factor for developing 

CVD, then with the increase in age of individual 

there will be an increase of lifetime risk for CVD. 

From recent data analysis it is observed that age 

group 50-60 years is a critical age bracket to be 

effected by possible risk factors. In older age, the 

role of age to cardiovascular disease risk decline due 

to shorter time left for individual to attain other 

modifiable CVD risk factors. Thus age influences the 

evaluation of both short and long-term CVD risk of 

an individual (Lloyd-Jones et al., 2004). Increasing 

age is an independent risk factor for CVD. However 

with increasing age burden of CVD risk can be 

reduced partly by the modification of traditionally 

coexisting CVD risk factors. It was demonstrated 

that diabetes is a significant risk factor in onset of 

CVD and it is reported that diabetes increased the 

chances of the CVD development i-e., ‘Diabetes is a 

cardiovascular disease’. Another study reported that 

diabetes or impaired glucose tolerance (79%) and 

dyslipidemia (71%) are the major risk factor for 

Coronary artery disease (Cífkova et al., 2010). 

According to the findings if diabetic people with five 

risk factors within the target range, there is slight risk 

of death and myocardial infarction in comparison to 

the general population (David et al., 2018). The 

strongest predictors about risk of myocardial 

infarction were systolic blood pressure, glycated 

hemoglobin level, cholesterol level, LDL, smoking and 

physical activity. There is a linear association between 

these risk factors and risk of acute myocardial 

infarction (David et al., 2018). Studies described that 

by decreasing the systolic blood pressure the risk of 

cardiovascular out comes and death is lowered 

(Buford, 2016). Systolic Blood Pressure Intervention 

Trial (SPRINT) observed that in patients without 

diabetes and systolic blood-pressure targets below 

guideline levels, risk of cardiovascular outcomes and 

death is decreased. Current study demonstrated that, 

hypertension and smoking in older age were also key 

factors of CVD onset. In contrast to current findings, 

study conducted in Indian population reported that 

hypertension (39%) and cigarette smoking (24%) 

were not seen to be a major risk factors for coronary 

artery disease as only a minority of the study 

population had hypertension or gives a history of 

cigarette smoking (Cífkova et al., 2010).  

 

Positive family history of CVD is also found an 

important risk factor in the onset of disease while 

positive paternal family history was reported as a 

significant risk factor in onset of disease in middle 

aged offspring’s (Katherine et al., 2016). It also shows 

a genetic background responsible for CVD. The 

association between family history and CVD with the 

adjustment of environmental confounder, genetic 

background seems to be responsible for the increased 

CVD risk (John et al., 2018). Among the least 

physically active adults sitting is associated with CVD 

mortality risk but this association can be effectively 

eliminated by Moderate-to-vigorous physical 

activities. Stratified analysis on physical activity and 

mortality risk concluded that higher the physical 

activity there will be lesser chance of CVD and all-

cause mortality (ACM) (Stevens et al., 2001). 

 

Current study demonstrated that, hypertension and 

smoking in older age were also key factors of CVD 

onset. 
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In contrast to current findings, study conducted in 

Indian population reported that in case of coronary 

artery disease hypertension (39%) and cigarette 

smoking (24%) did not contribute as major risk factor 

(Cífkova et al., 2010). Similar to current findings 

another study reported that smoking and abnormal 

are important cardiovascular risk factors. 

Correspondingly potential targets declared by studies 

are diabetes mellitus, hypertension, smoking; family 

history and life style (Katherine et al., 2016). 

 

Conclusion 

Our findings have important clinical and public 

health implications as cardiovascular diseases still is 

the leading cause of death worldwide. This study 

showed that diabetes, Hypertension, smoking, 

positive family history of CVD and poor socio 

economic status are significant risk factors of CVD 

development among Pakistani population. However 

large population survey needed for determination of 

further risk factors of disease. The current conclusion 

consequently provides further support for policies 

and interventions to prevent people from various risk 

factors of cardiovascular diseases. 
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ANNEX -I 

Cardiac Risk Assessment Tool 

This form is used to document cardiac assessment interaction with a patient, and will provide an ongoing record. 

These questions not to be asked to the patient but are based on own assessments. This form should be completed 

at the end of the counseling session. 

 

Personal Information 

Patient Name:  

Gender:  

Age:  

Address:  
 

 

1. Qualification 

A. Illiterate    B. Primary   C. Metric   D. Graduation  

 

2. Employment 

A. Employee    B. Retired   C. Jobless   D. Business 

 

3. Socioeconomic status 

A. Low     B. Middle   C. High  

 

4. Family history 

A. Family history    B. Without family history  

 

5. Life style 

A. No exercise    B. with exercise  

 

6. Smoking 

A. Smoker    B. Non smoker  

 

7. MI risk factor 

A. Diabetic    B. non diabetic  C. Hypertensive  D. no B.P   

 

8. Nutrition 

A. High Carbohydrates   B. Normal   C. High Protein   D. High Fats  

 

9. For cooking use 

A. Oil     B. Ghee 
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Annex II 

Consent Form 

 

 

I  _____________________________________ , aware that I have signed a letter of consent concerning 

the information presented in this performa by me and hereby declare that I have no objection against the use of 

information in this data for scientific study and research purposes (only). 

 

 

 

 

 

(Signature of patient/ Guardian) 

NOTE: All the data presented in the following performa by the patient is confidential and can only be used for the 

purpose of scientific study and research. 

 

 


