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Abstract: This study was carried out in Muzaffarabad (Pakistan) to identify the significant risk factors that
predispose  to  myocardial  infarction  (MI). Risk factors were MI, age, blood pressure, cholesterol level,
smoking, blood sugar, obesity, family history and deaths in young in family (DYF). Bivariate analysis and
Logistic regression was applied along with different goodness of fit tests such as odds ratio, likelihood ratio
test, Chi-square test, Akaike Information Criteria (AIC) and Bayesian Information Criteria (BIC) to identify the
significant factors. The result indicated that age groups 60 has the highest prevalence of heart attack 33.22
and 95% CI [6.7, 164.78]. It is also projected the high prevalence among smoking, cholesterol, obesity, family
history, blood sugar and blood pressure (>140), than those who did not, 15.82 and 95% CI [4.44, 56.39], 3.54 and
95% [1.17, 10.76], 12.22 and 95% CI[2.95,50.57], 4.62 and 95% CI[1.17,18.23], 1.23 and 95% CI [1.11,13.12], 32.03
and 95% CI[5.25, 176.10] respectively.
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INTRODUCTION millions people are being infected with heart disease in

A variety of conditions that affect the performance of relationship between Myocardial Infarction (MI) and
the heart in any way is called heart disease. One type of interrelated risk factors. The high blood pressure is the
heart disease which affects the blood circulation to the major cause of death in the world and the risk of
heart is called Angina. In Angina the blood circulation to cardiovascular disease starts at as low as 115 mmHg of
the heart is poor. The second type is heart attack also systolic or 75 mmHg of diastolic pressure, although the
called Myocardial Infarction (M.I), or coronary conventional cut-off point for hypertension is 140/90
thrombosis. In this type of disease a part of the heart mmHg [1]. Human paraoxonase and HDL-Cholesterol in
muscles dies due to lacking of oxygen. A heart attack Pakistani patients with acute myocardial infarction and
usually occurs when the blood supply to the heart has normal healthy adults were studied [2]. They were
been blocked by blood clot that forms in one of the monitored in 164 Pakistani patients with AMI and 106
coronary arteries. The risk of the heart attack can be normal healthy adults matched for gender, BMI and age
minimized by monitoring and modifying certain risk within 10 years. Finally, they inferred that low serum
factors that are associated with higher incidence of paraoxonase  activity  and   high   prevalence   of  low
myocardial infarction. Out of these risk factors smoking HDL-cholesterol could be contributing to the high rates
and physical activities are controllable while age, genetics of coronary heart disease in that population. In Pakistan
and family history are uncontrollable. a study on heart disease epidemic was conducted [3].

In Pakistan heart patient are being increased day by They found that the overall prevalence of CAD was
day and especially this is more problematic in youngsters. 26.9%, in men it was 23.7% and in women 30.0%. These
According to a recent global study on cardiac disease by percentages between men and women were not
World Health Organization (WHO) more than three significantly  different.  (P-value=0.12). Their study found

Pakistan. Many studies were performed to determine
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that factors current tobacco use, systolic blood pressure also included. Only if mother or father had history of heart
and Proteinuria were independently associated with CAD. attack were considered in family history of heart attack.
The CAD for women versus men was increased from 1.38 Remaining factors were dichotomized into ‘Yes’ or ‘No’.
to 1.60 after adjustment made for the key risk factors.
Another study was conducted in Japan to explore the Statistical Methods: The objective of the present study is
association between blood pressure categories and other to determine any association between heart attack and
risk factors [4]. They collected the data from 11,302 men other factors. Bivariate analysis is applied to examine the
and women in 12 rural districts of Japan from April 1992 to possible associations among factors. Our final Logistic
July 1995. They found that total cholesterol, body mass regression model is selected based on the significance of
index, blood glucose and triglyceride were higher in categorized variables at 0.05 level of significance.
treated or non-treated hypertensives than in Variables that did not show significance in the bivariate
normotensives. They also explored that cardiovascular analysis, but we consider them to be the risk factors.
risk factors were higher in hypertensive with or without
treatment than in normotensives. In a similar study was RESULTS
conducted to study the relevance of cholesterol fractions
as risk factors for Ischemic Heart Disease (IHD) in older The distributions of heart attack and non heart attack
people [5]. Their results showed that IHD has no across  different  factors  are  shown  in  Table 1 and
significant association with total cholesterol levels in all Figure 1. It is observed that majority of the heart patients
men, while a significant positive association has been age 60, Blood pressure > 140 (78.6%), high cholesterol
observed in men without cardiovascular disease and a (83.3%), ‘Yes’ smoking (79.8%), blood sugar (68.2%),
slight non significant inverse association in men with obesity (74.2%) and family history (67.4%) had the
cardiovascular disease (HR, 1.47 VS 0.84). a study was highest percentage of heart attack (93.10%). The age
conducted to see the effect of potentially modifiable risk group ‘50-59’ has also the highest percentage of heart
factors associated with myocardial infarction in 52 attack (75.60%). Among blood pressure group ‘120-140’
countries [6-7]. Other similar studies can be found in [8] had highest prevalence (61.3%) of heart attack. Family
and [9] among others. history showed a significant risk of heart attack. It is also

The innovative of the present study is to examine the inferred that 79.8% smokers had high risk of heart attack
causes  of  myocardial  infarction  (MI)  in Muzafarabad. than those who never smoke. Similarly, 74.2% obese
So the main objective is to identify the significant risk patients had heart attack than 54.2% non obese, 68.2%
factors associated with myocardial infarction (MI) by with high blood sugar versus 63.6% with low blood sugar,
using different statistical techniques. 83.3% with high cholesterol against 44.8% with low

MATERIALS AND METHODS

About the Data: Data was taken from Abbas Institute of between Myocardial Infarction (MI) and other factors,
Medical Sciences (AIMS) and Combined Military Hospital bivariate  analysis  is applied and results were presented
(CMH)  Muzaffarabad,  consists of 151 heart patients. in  Table  2. Goodness of fit statistics such as, Pearson
Their age was between 24-90 years. The average age of Chi-square, Likelihood ratio test and Fisher tests were
the patients was 53.12 years. About nine factors were calculated and presented in Table 2. P-values (<0.05) of
observed for each patient. Most of the factors are binary these statistics depict that MI has a significant relation
with categories (Yes, No). The factors are age, blood with ages; blood pressure, cholesterol, smoking and
pressure, cholesterol, smoking, blood sugar, obesity, obesity, while blood sugar (BS), Family history (FH) and
family history, Myocardial Infarction (MI) and deaths in Death Young Age in Family (DYF) have no considerable
young age in family (DYF). Socio-demographic effect.
characteristics included age, categorized into (< 40, 40-49,
50-59, 60).  Similarly  blood  pressure is categorized into Selection  of  the  Parsimonious  Logistic Model for MI:
(< 120, 120-140, >140). Risk factors of Ischemic Heart In order to search out the parsimonious model for
Disease (IHD) such as blood sugar, cholesterol, obesity myocardial infection (MI) logistic regression is used to
(body mass index) and family history of heart attack were predict  the  probability of the binary output variable (MI).

cholesterol be ill with heart attack respectively.

Bivariate Analysis: In order to check out the association
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Fig. 1: Distribution of Myocardial Infection (MI) w.r.t. Human life factors of Muzaffarabad (Pakistan).

Table 1: Distribution of MI w.r.t human life factors of Muzaffarabad (Pakistan)
Total Heart Attack No Heart Attack
--------------------------- ----------------------------- ------------------------------

Variable N % N % N %
Age
<40 20 13.24 5 25 15 75
40-49 32 21.19 10 31.25 22 68.8
50-59 41 27.15 31 75.60 10 24.4

60 58 38.41 54 93.10 4 6.9
Blood Pressure
<120 33 21.85 18 54.5 15 45.5
120-140 62 41.05 38 61.3 24 38.7
>140 56 37.08 78.6 44 12 21.4
Cholesterol
Low 67 44.37 30 44.8 37 55.2
High 84 55.62 70 83.3 14 16.7
Smoking
No 67 44.37 33 49.3 34 50.7
Yes 84 55.62 67 79.8 17 20.2
Blood Sugar
Low 66 43.37 42 63.6 24 36.4
High 85 56.29 58 68.2 27 31.8
Obesity
No 62 41.05 34 54.8 28 45.2
Yes 89 58.94 66 74.2 23 25.8
Family History
No 105 69.53 69 65.7 36 34.3
Yes 46 30.46 31 67.4 15 32.6
Death Young Age in Family
No 134 88.74 91 67.9 43 32.1
Yes 17 11.25 9 52.9 8 47.1

Its output value confines between 0 and 1. Logistic prevalence of 7.36 and 95% CI [2.64, 20.52] as compare to
regression models incorporated backward, stepwise and non-smokers. As expected the prevalence among
Bayesian criteria were applied and results are shown in cholesterol and obese had the highest prevalence than
Table 3 along with odds ratio. In model 1, we conclude those who did not, 4.35 and [1.54, 12.26], 3.47 and 95% CI
that among age groups 60 has the highest prevalence of [1.26, 9.54] respectively. In model 1 death young age in
heart attack 33.22 and 95% CI [6.7, 164.78]. It is also infer family (DYF), blood sugar (BS) and Family history (FH)
that among age group ‘50-59’ seem to be having the are not considered. But when these factors considered in
second highest prevalence 4.44 and 95% CI [1.05, 18.73]. model 2, it is observed that death young age in family
Among group of age ‘40-49’ had low prevalence of heart (DYF, 0.07) has no considerable relation with heart attack
attack 1.74 and 95% CI [0.4, 7.53]. Smokers had highest but  blood  sugar  (BS)  and family history (FH) showed a
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Table 2: Bivariate analysis of MI and other risk factors
Chi-square test Likelihood Ratio test Fisher-test
--------------------------------------------------------- --------------------------------------------------- ---------

Variable Chi-Square df p-value G df P-value p-value
Age 53.045 3 0.00 56.231 3 0.00 0.00
BP 6.504 2 0.039 6.709 2 0.035 0.034
Cholesterol 24.770 1 0.00 25.295 1 0.00 0.00
Smoking 15.510 1 0.00 15.650 1 0.00 0.00
BS 0.350 1 0.553* 0.351 1 0.554* 0.605*
Obesity 6.100 1 0.014 6.059 1 0.014 0.015
FH 0.040 1 0.841* 0.040 1 0.841* 1.0*
DYF 1.510 1 0.219* 1.449 1 0.229* 0.277*

Table 3: Parsimonious model for Myocardial Infection
Model1: Log likelihood = -55:17 Model2: Log likelihood = -50:78
---------------------------------------------------------------- -----------------------------------------------------------------------------

Factors LRT OR[95% CI] LRT OR[95% CI]
Age groups <0.001 <0.001
40-49 0.5538 1.74[0.4, 7.53] 0.4708 1.6 [0.32, 7.91]
50-59 1.4902 4.44[1.05, 18.73] 1.3106 3.71[0.76, 18.21]

60 3.5033 33.22[6.7, 164.78] 1.8931 37.05[6.44, 213.29]
BP>140 3.719 0.041 28.31[5.15, 164.90] 1.572 0.044 32.03[5.25, 176.10]
Cholesterol 1.4692 0.005 4.35[1.54, 12.26] 1.2653 0.024 3.54[1.17, 10.76]
Smoking 1.9956 <0.001 7.36[2.64, 20.52] 2.7615 <0.001 15.82[4.44, 56.39]
Obeys 1.2433 0.014 3.47[1.26, 9.54] 2.5031 <0.001 12.22[2.95, 50.57]
DYF 1.5295 0.07* 4.62[0.83, 25.78]
Blood Sugar 1.3349 0.03 1.23[1.11, 13.12]
FH 1.5305 0.021 4.62[1.17, 18.23]
BIC = 145.46, AIC = 124.34 BIC = 151.78, AIC = 121.61
d  = 0.42871 d  = 0.473912 2

significant risk for heart attack. Age groups 60, Blood but death young age in family (DYF) has no significance.
Pressure (BP>140), cholesterol, smoking, obese, blood In our study age groups 60 and blood pressure>120 had
sugar (BS) and Family history (FH) depicted the insignificantly higher risk than those whose age were less
significant risk of heart attack 37.05 and 95% than 40. It is also observed that smoking ‘15.82’ and
CI[6.44,213.29], 32.03 and 95% CI [5.25, 176.10], 3.54 and obeys ‘12.22’ had the highest prevalence and it was
95% CI [1.17,10.76], 15.82 and 95% CI [4.44, 56.39], 12.22 approximately twice the other prevalence. Risk factors
and  95%  CI[2.95,50.57],  1.23  and  9 5% CI[1.11,13.12], (smoking, lipids, hypertension, diabetes, obesity, diet,
4.62 and  95%CI  [1.17,18.23] respectively. Calculated physical activity, alcohol consumption and psychosocial
value of likelihood ratio test statistic is ‘8.78’ (distributed factors) were studied that accounted for over 90% of the
chi-squared) associated p-value <0.05 indicating that the risk of acute myocardial infarction (AMI) [10] and it was
model  2  with all predictors fits significantly better than concluded that these factors are almost the same in every
the model 1. Moreover, Akaike information criterion (AIC) geographical region. These results are in agreement with
and Bayesian information criteria (BIC) are also adopted our findings. The results in [4], [6-7] and [9] showed that
for the selection of good model. The calculated value of blood pressure, smoking and body mass index had the
AIC=121.61 and BIC= 151.78 indicated that model 2 seems significant relation with myocardial infection. These
to be a good model. In both Model 1 & 2 age, Cholesterol, results are consistent with that of our parsimonious
smoking, blood pressure and obese showed significant model.
relation with heart attack.

CONCLUSION

This  study determined the strong association pressure is the most important cause of death and
between age, smoking, blood pressure, obesity, blood disability in the world.”European Heart Journal
sugar  and  family  history   with   myocardial  infection, Supplement, 9 (Supplement B), pp: B23-B28.
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