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Background & objectives: Obesity is a major risk factor for cardiovascular disease (CAD). This study
was aimed to assess the risk for CAD determined by certain new and conventional body composition
parameters such as visceral fat area (VFA), body mass index (BMI), waist to hip ratio (WHR), ezc.

Methods: We did an age and sex matched case-control study of acute myocardial infarction with 100
participants in a tertiary care hospital (50 cases and 50 controls) representing the serving army personnel.
The relation between VFA, per cent body fat (PBF), BMI, waist and hip circumferences, and WHR to
CAD was assessed.

Results: The study showed that there was a significantly increased risk for CAD associated with VFA
(OR: 5.67; 95% CI: 1.96, 16.95), WHR (7.07; 2.19, 24.27), waist circumference (WC) (2.63; 1.05, 6.66)
and BMI (2.53; 1.03, 6.26).

Interpretation & conclusions: In conclusion, increased VFA, BMI, WHR and WC showed an association
with CAD. VFA is a good index for assessing not only visceral fat accumulation but also cardiovascular

risk factors.
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Coronary artery disease (CAD) is a global health
problem. CAD burden is projected to increase from
around 47 million DALYs (disability adjusted life
years) globally in 1990 to 82 million DALY in 2020".
In India, CAD is gaining momentum and there were
46.97 million cases in 2010 (urban: 24.69 million and
rural: 22.28 million)?.

Obesity has long been considered as an indicator
of lifestyle diseases. Consequently, body mass index
(BMI) was being considered as an indicator of CAD
and metabolic syndrome®. However, physicians have
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been puzzled by the heterogeneity of variables as not
every obese person develops CAD**. The body fat
distribution, especially intra-abdominal adipose tissue
accumulation, has been found to be a key correlate of
a cluster of diabetogenic, atherogenic, prothrombotic
and inflammatory metabolic abnormalities increasing
the risk of type 2 diabetes and CAD*. Though, waist
circumference can be used in clinical practice as a first
approach and as a crude index to identify patients who
have excess visceral abdominal tissue, newer methods
are now available to assess accurate distribution
of fat which include hydrodensitometry, computed



SINGH et al: BODY COMPOSITION PARAMETERS AS CORRELATES OF CAD 1017

tomography (CAT) scan, magnetic resonance imaging
(MRI), near infrared interactance, dual-energy X-ray
absorptiometry (DEXA), neutron activation and body
image assessment (BIA). We undertook this study to
determine various body composition parameters that
could act as correlates of CAD among patients with
CAD and healthy controls.

Material & Methods

The study was carried out amongst the armed
forces service personnel aged more than 30 yr randomly
selected from the Cardiology OPD of Armed Forces
Medical College (AFMC), Pune, India, between April
2012 and June 2012. Considering a as 5 per cent, power
80 per cent, proportion among cases having increased
adiposity as 50 per cent and those among controls as 20
per cent, the sample size was calculated to be 46 using
STATA (Intercooled) ver 9.2°. Criteria for selecting
CAD cases were: ECG suggesting ischaemic changes;
angiography confirmed cases; those already had an
episode of myocardial infarction (MI). Frequency
matched, hospital based controls were selected from
serving army persons. The controls were asked for
any history suggestive of CAD and an ECG was taken

to ensure that they were not cases. Athletes, cases of
carcinoma, chronic infections like TB, HIV, AIDS,
cases of hypertension, diabetes mellitus were excluded
from both the cases and controls. The study protocol
was approved by the Institutional Ethical Committee.

After obtaining the written informed consent
and filling a pre-tested questionnaire, patients from
Cardiology OPD (reporting for first review after
discharge) and controls from surgical OPD were
requested to undergo anthropometric measurements
and body composition analysis using in body 720
body composition analyser imported South Korea. The
study participants were asked to stand bare footed. All
metallic items were removed. Minimal clothing was
kept on. The participant was asked to stand on the
machine such that both heel and the ball of feet would
touch the foot electrode. The participant was instructed
to take the hand electrode in their hand and stand still
for 2 to 3 min. Once the test was underway, the patient
was asked to keep the same posture until the end of
the test. The parameters recorded were visceral fat
area (VFA), body mass index (BMI), waist hip ratio
(WHR), waist circumference (WC), per cent body fat

Table 1. Body composition and characteristics of cases and controls
Variables Cases (n=50)  Controls (n=50) P value Category Cases Controls OR
Mean + SD Mean + SD n (%) n (%) (95% CI)
Body mass index 27.58+4.786  25.02+3.611 0.003 >25 35 (70) 24 (48) 2.53(1.03,
(kg/m?) 6.26)
Visceral fat area 135.05+30.798 97.05+32.406 0.001 >100 43 (86) 26 (52) 5.67 (1.96,
Waist circumference  95.10 + 11.781  86.51+9.794  0.001 >80 for females, 24 (48) 13 (26) 2.63
(cm) >94 for males (1.05, 6.66)
WHR 0.97 £ 0.054 0.90 £+ 0.050 0.001 >0.85 for females, 45 (90) 28 (56) 7.07
(Waist hip ratio) >0.90 for males (2.19,24.27)
Per cent body fat 30.92+8.462  26.72+9.831  0.024 >32 for females, 36 (72) 26 (52) 2.37
>25 for males (0.96, 5.94)
Exercise - - - No 26 (52) 15 (30) 2.53
(1.03, 6.26)
Family history of - - - Yes 11 (22) 3 (6) 4.42
CAD (1.03, 21.63)
Food habits - - - Non vegetarian 42 (84) 38 (76) 1.66
(0.55-5.04)
Smoking - - - Smoker 8 (16) 5(10) 1.71
(0.46-6.64)
Alcohol - - - Yes 37 (74) 34 (68) 1.34
(0.52-3.49)
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Table II. Step-wise binary logistic model for multivariate
analysis of selected variables

Variables Estimated  S.E of 2 Adjusted
coefficient estimate  value odds
ratio

Body mass index  0.902 0.440 0.040  2.466
(kg/m?)

Visceral fat area 1.803 0.535 0.001 6.066
(cm?)

Waist 0.074 0.023 0.001 1.077
circumference

(cm)

WHR (waist hip 1.918 0.587 0.001 6.809
ratio)

Exercise 0.559 0.459 0.223 1.749

Family history of  1.523 0.753 0.043 4.584
CAD

(PBF), physical activity, family history of CAD, food
habits, smoking and alcohol status.

Statistical analysis was done by using Epi info 2002
and IBM SPSS Statistics 20 (Evaluation copy, AFMC,
Pune). The Student t-test, Mann-Whitney U Test, Chi-
square test and Binary logistic regression was used and
P<0.05 was considered as significant.

Results & Discussion

The study population included 50 CAD patients
and 50 age and sex matched controls. Significantly
higher values (P<0.05) of BMI, WC, WHR, VFA and
PBF were found in cases than in controls (Table I).
The difference was not significant for weight and hip
circumference between cases and controls.

Univariate analysis showed significant risk for
CAD with BMI, WC, WHR, VFA, physical inactivity
and family history of CAD (Table I). Though Odds
ratios (OR) were higher for PBF, smoking and alcohol,
these were not significant. In multivariate analysis,
the adjusted ORs were significantly higher for BMI
(2.466), WC (1.077), WHR (6.809), VFA (6.066) and
family history of CAD (4.584) (Table II).

The association between body fat distribution and
cardiovascular events has been much discussed during
the past decades. Wolk et a/® found that BMI had a
significant association with CAD while a large case-
control study found WHR having a significantly higher
odds ratio’. Using ultrasonography for visceral fat
assessment, Kim et al® found higher OR for CAD in the
middle and high visceral fat thickness (VFT) tertiles

(4.48; 1.29, 5.51 and 2.04; 1.06, 3.94, respectively)?,
while an Indian study concluded that VFA was
significantly higher (122.58 £+ 37.59 vs. 88.4 + 36.95)
in cases compared to controls’. The present study also
has similar finding (Table I).

Adjusted ORs for CAD for light, moderate, and
heavy drinking were reported to be 1.16 (0.68 to 1.94),
1.78 (1.35t02.27),and 2.18 (1.46 to 3.25), respectively
among Chinese men'’. However, an Indian study
did not find significant association between habit of
drinking and CAD"'.

Another study among Indians mentioned that
about 50 per cent of Asian Indians are vegetarians, but
their rates of CAD are as high as of non-vegetarians'?.
Family history of CAD as an independent risk factor
for CAD (9.41; 1.60-55.49) was found in a Korean
study" and we also observed the same.

The limitation of our study was the wide confidence
interval for some of the ORs for which more data from
a large sample may be required to generate robust
evidence. Only subjects with BMI <25 kg/m?* should
have been considered to highlight the importance of
VFA.

In conclusion, increased VFA, BMI, WHR, WC
and family history of CAD showed a significant
association with CAD. To further validate these
findings further studies with appropriate sample size
would be required.
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