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ABSTRACT

Objective: To ascertain the association of body mass index and abdominal adiposity with ischemic heart disease in different
age groups and gender, and to assess which of the two factors have a stronger association with ischemic heart disease.

Study Design: Analytical cross-sectional study.

Place and Duration of Study: PEMH and Combined Military Hospital, Rawalpindi Pakistan, from Oct to Dec 2020.
Methodology. A sample size of 200 using Raosoft sample size calculator was taken with 85% response distribution and non -
probability purposive sampling was done. All the measurements were recorded according to the guidelines by WHO.

Results: About 82(49.3%) male and 23(67.6%) of the female patients were observed to have increased body mass index.
Increased waist circumference was observed in 128(77.1%) male and 33(97 %) female patients. Only 5(3.01%) male and 1 female
patient (2.94%) had both normal BMI and waist circumference whereas, 50(30%) male and 9(26.4%) female patients showed
normal BMI but abnormal waist circumference. For waist circumference, waist hip ratio, waist height ratio and body adiposity
index (males), independent sample t-test was applied; p-value <0.001 which infers that these measurements in ischemic heart
disease patients differ significantly from general healthy population.

Conclusion: Our study showed significant association of body mass index and central adiposity indices with ischemic heart
disease. More importantly, measures of abdominal adiposity were significantly associated with ischemic heart disease as

majority of the patients showed abnormal central adiposity indices despite having a normal BML
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INTRODUCTION

Ischemic heart disease is a pathophysiological
syndrome caused by imbalance in the myocardial
perfusion and the demand. Globally in 2016, out of
56.9 million deaths, 9.4 million were due to ischemic
heart disease i.e. 16.52%.1

Obesity is one of the leading causes of heart
related ailments in particular and other morbidities in
general. It is a condition of abnormal deposition of fat
that proves detrimental to health. In 2014, WHO
estimated that the overweight fraction amassed about
2 billion of the total adult population, out of which 600
million were obese.2 Increased fat deposition around
the abdomen can lead to metabolic syndrome that
aggravates the chances of developing ischemic heart
disease (IHD) and hence shortens the life span.? In a
follow-up study with 3606 patients of metabolic
syndrome, out of total 360 deaths (10%), 209 subjects
(5.8%) died from cardiovascular diseases.*
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Body mass index is a statistical measure of body
fat estimated as weight in kilograms divided by
square of height in meters. According to the CDC,
“Factors such as age, sex, ethnicity, and muscle mass
can influence the relationship between BMI and body
fat® In an evaluation carried out in Newecastle to
determine the risk factors of coronary heart disease
between South Asian and European group of people,
waist-hip ratio of 20.95 was more common in the
former, with central obesity prevailing in Pakistanis
and Indians, as compared to Bangladeshis.® High
existence of chronic heart disease (CHD) in South
Asians was positively associated with the central
obesity in this group.” Many researches proved
abdominal obesity to be the most important risk factor
for developing myocardial infarction in both genders.?
A case control study also established the causal
association of waist hip ratio (WHR) with the
increased incidence of ischemic heart disease.”

Very little information is otherwise available on
population’s distributions of anthropometric measures
of obesity and patterns of fat distribution in Pakistan.
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In literature review, it was ascertained that WHR
maintained an independent association to the total
chances of IHD. It was also showed that all three
measures of abdominal adiposity were better
predictors in men as compared to women.10

BMI and visceral adiposity markers are cost-
effective yet reliable markers of ischemic heart disease
but the difference in these two factors in predicting the
risk for ischemic heart disease is still unclear and less
investigated. A study showed that WHR is
independently related to total cholesterol and thus risk
for IHD in both men and women.? Another study
stated that association of abdominal adiposity with
IHD varies with age, gender and ethnicity.!?

Mostly studies were carried out by taking into
account body mass index only of patients and general
population, but in this study, we estimated other
adiposity indexes also besides BMI to ascertain their
significance also; to ascertain the association of body
mass index and abdominal adiposity with ischemic
heart disease in different age groups and gender, and
to assess which of the two factors have a stronger
association with ischemic heart disease.

METHODOLOGY

It was an analytical cross-sectional study
conducted from October’2020 till December’2020 at
tertiary care hospitals i.e. Military and Combined
Military Hospital of Rawalpindi, with institutional
ethical review approval number ERC/ID/48.

Inclusion Criteria: Patients diagnosed with ischemic
heart disease of either gender with age ranging from
19 to 70 years and who gave consent, presenting in
Outpatient Departments were included in the study.

Exclusion Criteria: Pregnant females, patient with
known diabetes mellitus and those who did not give
consent were excluded from the study.

1st 200 subjects were included through non-
probability convenience sampling. Sample size was
taken from a similar study conducted by Mostafa Q.
Alshamiri et al.’® Two hundred adult cardiac patients
who visited outpatient cardiology departments make
up the study sample. Because only two centers were
included and the inclusion and exclusion criteria were
strictly adhered to, the study population was small.
Keeping it as the foundation, 200 people were chosen
for the sample. Participants had to have ischemic heart
disease and be cardiac patients who were at least 18
years old in order to meet the inclusion criteria. This
criterion was established because the patients had

aberrant central adiposity, a sign indicating a higher
risk of heart disease.

Self-devised closed ended questionnaire was
used and all the parameters including height, weight,
waist circumference and hip circumference were
measured according to WHO guidelines; using a
flexible, non-stretchable plastic tape measure at two
sites for every patient for waist circumference: 1. At
the horizontal plane on the superior border of the iliac
crest (WC-NIH); and 2. At the horizontal plane
midway between the lowest rib and the iliac crest
(WC-WHO); then measure the distance around the
largest part of hips — the widest part of buttocks for
hip circumference; for height made sure legs were
straight, arms were at sides, and shoulders were level
and participant was looking straight ahead and that
the line of sight was parallel with the floor and took
the measurement while the child or teen stands with
head, shoulders, buttocks, and heels touching the flat
surface; and weight is measured by weight machine
after asking the participant standing flat on their feet
and weight should be evenly distributed on feet, with
shoulders relaxed, legs straight, and arms at sides.

Data was entered and analyzed using Statistical
Package for the social sciences (SPSS) version 25:00.
Values of demographics and body mass index, waist-
to-hip ratio, waist-to-height ratio and body adiposity
index were computed using frequency tables, pie
charts and to determine association, independent
sample t-test was applied. The p-value <0.05 was
considered as significant.

RESULTS

Out of the 200 patients, 166(83%) were male and
34(17%) were female. 115(57.5%) participants in the
study were of age group 51-60 years.

Female patients exhibited a higher mean BMI i.e.
28.4 kg/m? as compared to male patients (25.4 kg/m?).
Gender statistics with different adiposity indexes were
shown in Table-I to compare the variations between
the two subsamples.

Table-1I shows 58.4% (n=31) of IHD patients had
increased BMI in age-group of 41-50 years while
52.17% (n=60) showed increased BMI in age-group of
51-60 years. This shows that IHD patients have
invariably increased BMI irrespective of their age.

Relation between body mass index and
individual central adiposity indices (Al) was
demonstrated by grouping the subjects into categories
of normal BMI and AIL normal BMI and abnormal AI;
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abnormal BMI and normal Al and abnormal BMI and
Al and calculating the frequencies for each category.
To summarise, 30% (n=50) male and 26.4% (n=6)
female patients had normal BMI and abnormal waist
circumference; 6.02% (n=10) male and 29.4% (n=10)
female patients had normal BMI and abnormal waist-
to-height ratio. Whereas 41.56% (n=69) male and 5.8%
(n=2) female subjects had normal BMI but abnormal
waist-to-hip ratio and 31.92% (n=53) male and 5.8%
(n=2) female subjects had normal BMI but abnormal
body adiposity index.

Table-I: Central Adiposity Indices Distribution in Sample
Population (n=200)

Gender n MeantSD
Waist circumference male 166 97.94+10.56
in cm female 34 101.12+15.38
Hip circumference male 166 100.09+8.81
female 34 105.85+14.18
male 166 .97+.057
WHR female 34 .65+.1
. . . male 166 .57+.065
Waist to height ratio female 34 | 3731745
BAI male 166 27.24+4.48
female 34 2.11+1.12
Waist circumference male 166 77+.42
range female 34 97+.17
. . . male 166 91+.27
Waist to hip ratio female 34 85£.35
Table-II: Age-Specific BMI in Sample Population (n=200)
S e Underweight Normal Overweight
<18.5 18.5-24.9 >25
) n(%) n(%) n(%)
20-30 2(1%) 1(0.5%) 3(1.5%)
31-40 2(1%) 9(4.5%) 15(7.5%)
41-50 1(0.5%) 21(10.5%) 31(15.5%)
51-60 1(0.5%) 54(27%) 60(30%)

Table-III: Independent Sample t-test of Adiposity Indices in

Participants

Study groups
Parameters Male Female b
(n=166) (n=34) MELT
Waist circumference in cm | 97.94+10.56 | 101.12+15.38 | 0.074
Hip circumference 100.09+8.81 | 105.85+14.18 | 0.02
WHR 0.97+0.05 0.65+0.1 0.00
Waist to height ratio 0.57+0.065 | 37.31+7.45 | 0.00
BAI 27.25+4.48 | 2.18+1.12 | 0.00
Waist circumference range | 0.77+042 | 0.97+0.17 | 0.00
Waist to hip ratio 0.91+0.27 | 0.85+0.36 | 0.03

For hip circumference, waist-to-hip ratio, waist-

to-height

ratio,

body

adiposity

index,

waist

circumference range and waist to hip ratio, p-value

<0.05 which

infers that these measurements in

ischemic heart disease patients are significantly
different from general population.

DISCUSSION

In our study, majority of the participants were in
the age group of 51-60 years which is consistent with
the fact that with aging, there is incremental
acquisition of CVD risk factors and consequent
increased incidence of ischemic heart disease. A study
on profiles of patients with anterior wall myocardial
infarction showed that the mean age of the patients
involved was 52.2+10.7 years.!

According to WHO and United Nations statistics
for 4 countries, UK, USA, Japan and France, mortality
rate of IHD was higher in men as compared to
women.? Our study comprised 83% (n=166) of male
IHD patients whereas female IHD patients were 17%
(n=34) of total study sample which showed that the
incidence is evidently higher in males because
estrogen is protective in women till the age of
menopause. This is why the highest mortality due to
ischemic heart disease in women globally, is reported
in the age >80 years.15

Our study reported that 30% (n=60) of IHD
patients  were  self-employed that included
businessmen and shopkeepers who had a sedentary
lifestyle with lack of exercise. A prospective study,
over a period of 10 years, done for prediction of risk of
IHD in healthy Pakistanis aged above 40 years,
showed that cumulative IHD risk >30% over the
course of study was significantly lower in farmers i.e.
people having a physically challenging job.16

54.5% (n=109) of our total study sample showed
increased body mass index which is supported by the
worldwide studies proving that increased BMI
increases the risk of ischemic heart disease. In a study
conducted in India, prevalence of IHD increased with
higher BMI (p<0.05). It was 25% among patients with
BMI >30 and 6.8% among patients with BMI 18.5-
23.5.77 It has been shown that there is graded relation
of BMI with ischemic heart disease with a 14 percent
increased risk of incident ischemic heart disease per
unit of increase in BMIL.1® On the contrary, BMI has
also been proven to have variable effects according to
the fitness levels of the individuals i.e. lean v/s fat
body mass and therefore, does not provide accurate
risk factor information regarding IHD.1®

Majority of the males (77.1%) and females (97.1%)
had deranged waist circumference in our study with a
mean WC of 98.48+11.54 cm. In a study conducted in
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Karachi, coronary artery disease was found to be most
common in people with waist circumference of
91.87+9.9 cm? which was similar to the results of our
study.

As depicted in our results, out of all central
adiposity indices, waist-to-hip ratio is best correlated
with ischemic heart disease which is supported by
studies that prove abdominal obesity (as measured by
WHR) was a strong independent predictor of IHD
across the entire range of measures.?!

Describing obesity on basis of waist-to-hip ratio
instead of BMI increases the estimate of ischemic heart
disease attributable to obesity in most ethnic groups.?
Low BMI and a high WHR were significantly related
to a higher mortality according to statistics by Mayo
Clinic.’ A study in Pakistan found the direct relation
of waist to height ratio with hypertension, a comorbid
of IHD.23

Similarly, 84(42%) of our subjects had a positive
smoking history and study on heart disease epidemic
in Pakistan, showed that odd’s ratio for relation
between CAD and tobacco use, in subjects of or over
40 years, was 2.12.2¢ Similarly, 44.5% (n=89) of our
subjects had hypertension. A study concluded that
more than, 58.5% patients in their sample were suffer-
ing from hypertension.?> Hence, hypertension proves
to be an important sequelae in development of IHD.

CONCLUSION

Body mass index and abdominal adiposity, are
positively associated with ischemic disease but IHD has a
better relation with measures of central adiposity (waist-to-
hip ratio, waist-to-height ratio, waist circumference, body
adiposity index) than with BMI.
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