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ABSTRACT 
 

Background: Non-ST elevation myocardial infarction (NSTEMI) may be present among young adults 
and its association with high body mass index (BMI) among young adults with first NSTEMI is not 
known. No precise data is available in South Asian countries.  
Aim: To determine the frequency of young adults among patients presenting with first NSTEMI and to 
compare the frequency of BMI in young versus old patients with NSTEMI.  
Study design: Cross sectional validation survey.  
Setting: Emergency department, Punjab Institute of Cardiology, Lahore.  
Duration of study: Six months.  
Sample size: This study included 300 patients with NSTEMI.  
Results: There were 51(17%) young adults and 249 (83%) old age patients. Among 51 patients of 
young adults group, high BMI was noticed among 41 (80.4%) patients and in old age group, high BMI 
was calculated in 72 (28.9%) patients (p<0.05). 
Conclusion: A high frequency of young adults suffered from NSTEMI. High BMI was frequently 
present among young adults with NSTEMI as compared to old age. 
Keywords: Non ST elevation myocardial infarction; young adults; old age; body mass index 

 

INTRODUCTION 
 

Coronary artery disease (CAD) is the leading cause 
of mortality following ischemic stroke. The annual risk 
for myocardial infarction following ischemic stroke is 
approximately 2.2%.  

1
 By 2020 it is estimated that it 

will be the major cause of death in all regions of the 
world. 

2
It is estimated to be 6.1% in men and 4.0% in 

women in Pakistan
3
. 

Risk factors for CAD are now well recognized 
and modification of these factors can prevent heart 
attacks and prolong life. High cholesterol, cigarette 
smoking, hypertension, positive family history, age 
and diabetes mellitus are the major risk factors of 
CAD. Age, male sex and family history are the non-
modifiable risk factors. Smoking, hypertension, 
Diabetes mellitus, sedentary lifestyle, obesity and 
high cholesterol diet are the modifiable risk factors

4
. 

Acute coronary syndrome (ACS) represents 
clinically manifested acute myocardial ischemia. ACS 
comprises non ST elevation ACS (NSTE-ACS), 
unstable angina (UA) and ST elevation MI (STEMI). It 
is important to note that mortality of STEMI and 
NSTEMI are comparable after six months

5
. 

The Obesity is a medical condition in which 
excess body fat accumulates to the extent that it may  
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have an adverse effect on health, leading to reduced 
life expectancy and it is a complex, multi-factorial 
chronic disease. 

6
 Abdominal fat deposition has 

emerged as strong risk factor for cardiovascular 
diseases (CVD) and is measured in terms of Waist-
Hip Circumference

7,8
. 

Obesity has turned into a worldwide epidemic. In 
the last decades the number of obese patients has 
increased considerably. It is especially alarming that 
in recent years the increase was most pronounced in 
children and that it occurs both in developed, but 
perhaps even more, in developing countries

9
. 

Visceral obesity leads to insulin resistance in part 
mediated by adipokines and free fatty acids (FFA)

10
. 

Obesity, especially central obesity, is probably the 
main cause of the metabolic syndrome (MetS), which 
includes insulin resistance, type 2 diabetes mellitus, 
hypertension, the obstructive sleep apnea syndrome, 
non-alcoholic fatty liver disease (NAFLD) and 
dyslipidemia, all risk factors for cardiovascular 
disease

11,12
. 

Obesity is defined in terms of body mass index 
(BMI). The Body mass index (BMI; in kg/m

2
) is widely 

used for the classification of overweight (BMI 25) and 
obesity (BMI 30) in men and women

13
. BMI correlates 

reasonably well with laboratory-based measures of 
adiposity for population studies, and is extremely 
practical in most clinical settings. 
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The Behavioral Risk Factor Surveillance System 
reported that the prevalence of obesity increased by 
24% from 2000 to 2005. However, the prevalence of 
extreme obesity (BMI>40 kg/m2) increased by 50%

14
. 

Global trends of increasing obesity threaten 
public health and contribute to the burden of disease 
as much as smoking does. Obesity by itself is 
associated with co morbid cardiovascular risk 
factors(i.e. hypertension, dyslipidemia, diabetes 
mellitus) and novel risk factors(e.g. inflammatory 
markers such as high sensitive-CRP (hs-CRP),  
interleukin 6 (IL-6) and coronary endothelial 
dysfunction. These associations with obesity provide 
a plausible biological link to epidemiological 
observations that indicate obesity is associated with 
increased risks of non-fatal and fatal cardiovascular 
events

15
. 

Thus clinical detection of obese individuals has 
reached critical importance. Multiple obesity indices 
(BMI, waist- hip ratio, waist circumference) are used 
to define cardiovascular risk in clinical and research 
settings. Waist-to-hip ratio and waist circumference 
project only central fat distribution, not whole body 
fat. Dexa scan and MRI can also be assessed fat 
distribution but they are expensive

16
. 

For adults, BMI is commonly used, because it is 
safe, convenient and projects whole body fat. BMI is 
determined by using weight and height

17
. 

A study done by Basoor A showed that among 
206 patients with ST segment elevation myocardial 
infarction, 36 were young. In young patients with 
myocardial infarction, 78% were obese compared 
with 35% obese non-young

18
 assume in my study the 

same frequency of high BMI in young patients with  
non ST  elevation  myocardial infarction.  

A study performed in Korea showed that there 
was a 14% increased incidence of ischemic heart 
disease per unit increase in BMI

19
. 

The rationale of my study is that mostly studies 
are done on Western population and data from our 
population is lacking, despite of the fact that obesity 
is also prevailing in our population. There is 
increasing trend of non-ST elevation myocardial 
infarction at young age, but yet no study in Pakistan 
has assessed the frequency of high body mass index 
in patients with non-ST elevation myocardial 
infarction at young age that’s why I want to do this 
study in our population. So my study will play a 
pivotal role in deviating attention of researcher 
towards this important issue. It will be inexpensive, 
cost effective study that ultimately will guide us to 
plan better preventive measures and reduction of risk 
factor associated with heart disease. 

The objective of the To determine the frequency 
of young adults among patients presenting with first 
non-ST elevation myocardial infarction 

2) To compare the frequency of high body mass 
index in young versus old patients with non- ST 
segment elevation myocardial infarction. 
 

MATERIAL AND METHODS 
 

This cross-sectional survey was carried out in the 
emergency department, Punjab Institute of 
Cardiology, Lahore. The sample size of 300 cases is 
calculated with 5% margin of error, 95% confidence 
level and taking expected percentage of young adults 
i.e. 17.5% with non- ST elevation myocardial 
infarction. Study was conducted from 10

th
 April,2013 

to 9
th
 October, 2013. Non-probability purposive 

sampling technique was used. 
Inclusion criteria 

 Both genders 

 Age:  patients of all ages. 

 Chest pain of more  than 10 minutes, with ST 
segment depression of more than or equal to 0.5 
mm in two consecutive chest or limb leads in 
ECG and  positive troponin– T of value equal to 
or more than 100pg/ml. 

Exclusion criteria 

 Patients with ST segment elevation myocardial 
infarction, assessed on ECG. 

 Patients with L.B.B.B, assessed on ECG. 

 Patients with unstable angina.  

 Patients with renal failure, diagnosed 
cardiovascular disease, pregnancy, bleeding 
disorder, organ transplant. 

Data collection and analysis procedure:  Three 
hundred patients fulfilling inclusion and exclusion 
criteria were included from emergency department of 
Punjab Institute of Cardiology after taking informed 
consent. Data was analyzed using SPSS version 
16.0. Continuous variables like age, BMI values were 
presented as mean ± standard deviation and 
categorical variables like gender, young adults and 
outcome variable i.e. high BMI was presented as 
frequencies, percentages and graph. Data was 
stratified for diabetes and hypertension to address 
effect modifiers. Chi square test was used to 
compare the frequency of high body mass index in 
both groups. P value ≤0.05 was considered as 
statistically significant. 
 

RESULTS 
 

The total number of patients included in the study 
was 300.The mean age of the patients was 
56.27±9.28 years [range 30 - 76 years]. There were 
31 (10.3%) patients of age range of 30 – 40 years, 80 
(26.7%) patients of age range of 41–50 years, 
119(39.7%) patients of age range of 51-60 years, 
54(18%) patients of age range of 61–70 year and 
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16(5.3%) patients of age more than 70 years (Table 
1). There were 62 (20.7%) female patients in the 
study, while 238(79.3%) patients were male. Male to 
female ratio was 3.83:1 (Fig. 1).Among the 300 
patients in the study, there were 51(17%) patients 
who were labeled as young adults and 249 (83%) 
patients were labeled as old age (Figure 2).The 
mean height among young adults was 1.34±0.18 
meters and among old age patients was 1.39 ± 0.36 
meters. Statistically, there was no significant 
difference between the two groups (p > 0.05). (Table 
3) 

The mean weight of patients in young adults 
group was 77.56±11.36 kilograms and in old age 
group was 87.39±10.36 kilograms. Statistically, this 
difference was significant (p<0.05) (Table 2).The 
mean BMI among young adults group was 
31.63±1.61 m2/kg and in old age group was 
25.91±1.20m2/kg. Statistically, this difference was 
significant (p<0.05) (Table 2). Among 51 patients of 
young adults group, high BMI was noticed among 
41(80.4%) patients and in old age group, high BMI 
was calculated in 72(28.9%) patients. Statistically, 
this difference was significant (p<0.05) (Table 3). 
Among 51 young adults, hypertension was present 
among 7(13.7%) patients. In 249 old age patients, 
there were 25(10.1%) patients who were found 
hypertensive. Statistically, this difference was not 
significant (p> 0.05) (Table 4). Among 51 young 
adults, diabetes mellitus was present among 4(7.8%) 
patients. In 249 old age patients, there were 
49(19.7%) patients who were found diabetic. 
Statistically, this difference was not significant (p> 
0.05) (Table 4). 
 
Fig.1: Distribution of patients by sex (n=300). 

 
 

Fig. 2: Distribution of patients by young adults (n=300). 

 
 
Table 1: Distribution of patients by age (n=300) 

Age (years) n 

30-40 31(10.3%) 

41-50 80(26.7%) 

51-60 119(39.7%) 

61-70 54(18%) 

> 70 16(5.3%) 

Mean ± SD 56.27±9.28 

Range 30 – 76 

 
Table 2:   Comparison of patients by mean height, weight 
and  BMI  in young adults and old age groups. 

Age  Height (m) 
Mean± SD 

Weight (kg) 
Mean + SD 

BMI(kg/m
2
) 

(BMI) Mean + 
SD MI 

Young 
adults 
(n=51) 

1.34±0.18 77.56±11.36 31.63±1.61 

Old age  
(n=249) 

1.39±0.36 87.39±10.36 25.91±1.20 

p-value 0.931 0.036 0.007 

 
Table 3: Cross tabulation of age groups of the patients with 
high BMI (n=300). 

Age group High BMI 

Yes No 

Young adults (n=51) 41(80.4%) 10(19.6%) 

Old age (n=249) 72(28.9%) 177(71.1%) 

P value* 0.000 
 
Table 4: Cross tabulation of presence of age groups of 
patients with hypertension and diabetes mellitus (n=300). 

Age 
group 

Hypertension Diabetes mellitus 

Yes No Yes No 

Young 
adult 
(n=51) 

7(13.7%
) 

44(86.3%
) 

4(7.8%) 47(92.2%
) 

Old age 
(n=249) 

25(10.1
%) 

224(89.9
%) 

49(19.7%
) 

200(80.3
%) 

P value 0.437 0.759 
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DISCUSSION 
 

We conducted this cross sectional study to determine 
the frequency of population of young adults with high 
risk patients with NSTEMI. Based upon calculations 
of BMI, we observed that majority of patients had 
mild or moderate risk (89.6%). We also observed a 
high frequency of young adults having first NSTEMI 
i.e., 17%. The frequency of patients with high BMI 
was significantly higher among young adults as 
compared to old age (80.4% versus 28.9%).  

Previously, in a large retrospective analysis of 
111,847 patients in the CRUSADE initiative, 
approximately 36% were overweight and 
approximately 35% were obese. Extremely obese 
patients (BMI > 40 kg/m

2
, approximately 6% of the 

sample) experienced their first MI on average 
approximately 16 years earlier than their lean 
counterparts. After adjustment for potential 
confounders, the age differential remained 
substantial at approximately 12 years. Although 
there were higher rates of almost all cardiovascular 
risk factors in the obese patients, these were 
countered with higher rates of prescribed 
cardioprotective drugs at baseline. A previous 
CRUSADE study confirmed higher rates of risk 
factors and prescribed cardioprotective drugs in 
this patient subset. The investigators reported that 
obese individuals received more aggressive 
coronary management, which was associated with 
improved outcomes

12
. 

In our study, young adults who suffered from 
NSTEMI, a higher mean value of BMI was noticed 
i.e., 31.63±1.61 versus 25.91±1.20 (p<0.05). In a 
study by Madala MC, et al, 

14
it was also confirmed 

that higher BMI reduced the age of first NSTEMI 
more than any other variable, followed by current 
smoking, which resulted in a9.7-year-earlier 
presentation. Our findings are consistent with a 
previous report in 906 consecutive patients who 
presented with acute MI and had a 10.6-year age 
difference between the BMI categories of <25 and 
>30 kg/m

2
.
20

 
The analysis from the CRUSADE registry in 

this issue of the Journal (1) reports a striking, 
stepwise lower age at first NSTEMI in patients with 
increasing BMI. Patients admitted with NSTEMI 
and BMI >40 kg/m2 (extreme obesity) were 15.9 
years younger than patients with a first NSTEMI 
and BMI <18.5kg/m

2
 (underweight) or 12.5 years 

younger than those with a normal weight (BMI 18.6 
to 25.0 kg/m

2
)
21

. 
Obesity, particularly in those with excess intra-

abdominal adipose tissue, has been postulated to 
be a cardiovascular risk state mediated through a 
variety of pathways. Our data suggest that 1 

pathway is a central factor in a cluster of elevated 
risk factors that include hypertension, diabetes, 
and dyslipidemia. 

22
 A previous report from the 

CRUSADE registry found that 89.5% of all patients 
with NSTEMI had at least 1 traditional 
cardiovascular risk factor not including obesity. 

23
 

Intra-abdominal adiposity has been associated 
with elevations in interleukin-6 as well as other 
cytokines/ adipokines that have been linked to the 
pathogenesis of atherosclerotic plaque 
accumulation and rupture. Interleukin-6, produced 
from adipocytes, is the major stimulus for hepatic 
production of hsCRP. Approximately 70% of the 
variation in hsCRP is explained by adiposity along 
with associated conventional risk factors

24
. 

A large proportion of the overweight and 
obese populations are attempting to lose weight. 
Voluntary weight reduction in multiple studies has 
been associated with a concomitant decrease in 
all-cause and cardiac mortality. The explanation for 
improved outcomes is partly explained by 
favorable modifications in dietary and exercise 
habits, reductions in risk factors, increased 
compliance with cardioprotective medications, or 
combinations thereof

25
. 

In our study, hypertension and diabetes 
mellitus were also assessed as risk factors present in 
young versus adult population. It was noticed that 
13.7% patients of young age group had hypertension 
and 10.1% patients in old age group had 
hypertension. So, no significant difference was found 
between the two groups. Similar was the case with 
diabetes i.e., 7.8% young patients had DM and 
19.7% patients in old age group had DM.  

In our study, the frequency of NSTEMI among 
young adults was 17% and the mean age of the 
patients was 56.27±9.28 years and 79.3% patients 
were male. Jamil G, et al, in their study observed that 
the mean age was 36.4±SD of 4.2 years

26
.
 
92.6% 

were male patients. The average Body mass Index of 
the group was 30.39 kg/m

2
. There were 67.6% 

patients who suffered from NSTEMI while rest of 
32.4% suffered from STEMI. The frequency of 
NSTEMI was high as they included only patients with 
myocardial infarction in young age and stratified the 
risk factors.   

This study had certain limitations. This was 
carried out in a single center with a limited population 
size of patients who presented in a tertiary care 
center. This was not a representative of who 
population.  
 

CONCLUSION 
 

The frequency of young adult patients suffering from 
NSTEMI was found to be high. The mean BMI was 
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found to be significantly high among those patients 
as compared to old age patients. Young adult 
patients presented more frequently with high BMI as 
compared to old age. So, the young adult patients 
with high BMI may be at a higher risk of developing 
NSTEMI. It is recommended that young adult patients 
with high BMI should be screened for presence of 
NSTEMI. 
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