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Abstract
Obesity at an early age is thought to have a greater influence on cardiovascular disease
than late onset obesity. The excess body fat associated with obesity is considered a risk
factor for many chronic diseases and predisposes to premature cardiovascular disease
(CVD). The main objective of the study was to know the correlation of obesity as
determined by anthropometry (height, weight, triceps skinfold thickness, hip and waist
circumference) to altered blood lipid levels, glucose, fibrinogen and Blood Pressure (BP)
in nullliparous women of 18-26 years. Twenty five nulliparous women with a Body Mass
Index (BMI) >25 Kg/m2 were selected for the study. Control group included 25
nulliparous women of the same age group with BMI < 25 Kg/m2.
A significant increase in waist circumference and skinfold thickness was observed in the
obese subjects. Biochemical parameters estimated showed a significant decrease in Highdensity lipoprotein cholesterol (HDL-C) and increase in Total cholesterol / High-density
lipoprotein cholesterol (TC/ HDL-C) ratio in obese subjects. A positive correlation of
Body Mass Index (BMI) with waist circumference (WC) and diastolic blood pressure
(DBP) was observed. Conversely BMI correlated negatively with HDL-C and
triglycerides (TG). The study shows that simple anthropometric data like BMI and waist
circumference may be used for screening obese individuals to detect early risk of CVD.

Introduction
Obesity and overweight are currently considered major public health problems both in
developed and developing countries. The risk increases with increasing adiposity and
there is excess mortality at any age. The importance of fat distribution has been realized

in recent years. It has now become obvious that metabolic complications of obesity are
associated with upper body segment or abdominal obesity [1]. Increased risk of
cardiovascular disease (CVD) has been found in individuals presenting with distribution
of excess fat in the abdominal region [2, 3]. Obesity itself is a cardiovascular risk factor
and there is also a relationship between obesity and hypertension. Even in healthy young
people who are obese, some degree of myocardial d ysfunction has been demonstrated
echocardiographically which tends to be reversible with weight loss [4].
Though a number of techniques are available to measure body fat, anthropometry is the
simplest and most practical. Among them Body Mass Index (BMI) gives a reasonable
estimate of adiposity. Use of BMI eliminates the problem of frame size and also allows
classification of overweight and obesity to be estab-lished. This provides a rational
scheme for treatment. Recently non HDL-C has been suggested as a better tool for the
assessment of cardiovascular risk and treatment than LDL-C [5]. The increasing epidemic
of obesity in the world has stimulated interest in identifying / predicting individuals who
are at greatest health risk at an early age [6]. This is particularly important to allow early
implementation of preventive strategies. The knowledge of relative risk of CVD in young
obese nulliparous women is meager. Earlier studies have been usually done on subjects
aged 30 years and above. Hence, the present study focused on the relation of
anthropometry to CVD risk factors in obese, nulliparous women in the age group 18-26
years.

Materials and Methods
The study was carried out in Mangalore, Dakshina Kannada district. It involved 50
women in the age group of 18-26 years of which, twenty five women with BMI ≥ 25
kg/m2 constituted the test group while twenty five women whose BMI was < 25kg/m2
were taken as controls. Some subjects of the test group consti-tuted those people who
opted for obesity treatment under ‘Shantivana’ hospital, Dharmasthala.
All the women selected were nulliparous, non-diabetic and healthy subjects. An informed
consent was taken from the subjects who participated in the study. The subjects were
informed to come in the post absorptive state and the anthropometric data (height,
weight, waist circumference, hip circumference, triceps skinfold thickness) was
measured. 5ml of venous blood was drawn for the estimation of glucose, lipid parameters
and fibrinogen.
Anthropometry
The height was measured barefoot with head in horizontal plane to the nearest 0.1cm
using a graduated tape attached to the wall. The weight was measured in light clothes
using a weighing machine. BMI (Wt. in Kg / Ht. in m2) was calculated. The hip
circumference (HC) was measured at the widest diameter over greater trochanter using a
non–elastic measuring tape and the waist circumference (WC) was measured midway
between the lateral lower ribs and the iliac crest after a gentle expiration while the subject
was standing. Waist-hip-ratio (WHR) was calculated from the above data. The triceps

skin fold thickness (TSF) was measured on the posterior aspect of the left arm at the
midpoint of acromion and olecranon process using a skin caliper (Fat-O- Measure,
COSPEN Ltd.). Blood pressure (BP) was recorded in the same arm using a
sphygmomanometer with the subject in upright posture.
Blood investigations
5ml of venous blood was drawn after a minimum of 10 hours fast. 2ml of this was
transferred to a fluoride bottle and the rest to EDTA bottle. Plasma was separated within
1 hour. Fasting blood glucose (FBS) was estimated by GOD-PAP methodology using
Agappe manual diagnostic kit. Total cholesterol estimation was done by CHOD-PAP
method. The enzymatic procedure of Allain et al [7] was adopted. HDL–cholesterol was
estimated by the procedure of Burnstein et al [8] and serum triglycerides es-timation done
by GPO–PAP–ESPAS method. The enzymatic procedure of Werner et al [9, 10] was
followed. Plasma fibrinogen assay was done by the Biuret method [11]. LDL–C was
calculated using Friedewald and Fredricksons formula. Non HDL–C was calculated by
subtracting HDL-C from total cholesterol. The atherogenic index TC/ HDL-C was
calculated and compared with other indices such as LDL-C/ HDL–C; non HDL–C/
HDL–C.
For Statistical analysis, Students ‘t’ test was used. Data were expressed as mean ±
standard deviation. Mann-Wittney ‘U’ test and Pearsons correlation co-efficient was used
to compare the correlations between variables.

Results
Anthropometric data of the subjects are given in Table I. A significant increase in BMI,
waist circumference, hip circumference and skinfold thickness was observed in the obese
group. How-ever WHR was not found to be statistically significant. Table I also shows
the Blood Pressure measurements. Significant increase in the both the Systolic Blood
Pressure (SBP) and Dia-stolic Blood Pressure (DBP) was observed in the obese group.
Correlation studies showed a positive association of anthropmetric data viz. BMI, WC,
and HC with DBP (r = 0.528; 0.538; 0.537 respectively)
Values of the lipid parameters are given in Table II. Most impor-tant finding was a
significant decrease in HDL-C levels in the test group. Paradoxically TC was also found
to be lesser in the test group. Atherogenic index calcula ted by using three different ratios
also shows a significant increase in the test group. There was no statistically significant
difference between the mean values of TG, LDC -C or Non HDL-C of the two groups.
Like wise glucose and fibrinogen levels also did not differ significantly (Table III).
A significant negative correlation of BMI with HDL–C and TG (r = -0.415; -0.402
respectively) was observed in the test group (Figs. 1 & 2). However, WC, HC and WHR
showed no significant correlations in both the groups. Triceps measurement showed a
significant positive association with fibrinogen only for the control group (r = 0.482).

Table I: Anthropometric Data of young obese women

(For larger Image of Table 1, click here)
n = no. of participants ,  ٭٭٭p < 0.001,
non=SN ,10.0 > p ٭٭-significant.
Table II: Lipid Profile and ratios of atherogenic index
Control (n = 25)

Test (n = 25)

TC (mg/dl)

174.96 ± 38.07

143.4 ± 30.58 ٭٭

HDL-C (mg/dl)

58.38 ± 16.67

35.07 ± 8.72 ٭٭٭

TG (mg/dl)

103.80 ± 44.34

85.03 ± 31.04 NS

LDL-C (mg/dl)

95.02 ± 38.63

91.34 ± 28.88 NS

Non-HDL-C (mg/dl) 116.57 ± 40.44

108.37 ± 30.03 NS

TC/HDL-C

3.13 ± 0.99

4.29 ± 1.35 ٭٭٭

LDL-C/HDL-C

1.79 ± 0.97

2.80 ± 1.33 ٭٭

Non HDL-C/HDL-C 2.22 ± 1.13

3.29 ± 1.35 ٭٭

n = no. of participants,  ٭٭٭p < 0.001, ٭٭p < 0.01, NS= Non Significant.
Table III: Predictors of NIDDM and CHD
Control (n = 25)
Fibrinogen (mg/dl)

383.38 ± 96.05

Test (n = 25)
355.24 ± 171.49

Fasting Blood Glucose (mg/dl) 81.12 ± 7.34

79.22 ±15.13

n = no. of participants.

(For larger image, click here)
Fig. 1: Correlation of BMI with HDL-C

(For larger image, click here)
Fig. 2: Correlation of BMI with TG
Multiple correlations also indicate a significant negative association of HDL-C with
various anthropometric indices viz. BMI, WC and TSF (r = -0.692; -0.631; -0.534
respectively). BMI shows significant negative correlation with TC (r = -0.308) and TG (r
= -0.305), while a positive correlation was observed between BMI and the three ratios of
atherogenic index measured, viz. TC/ HDL-C; LDL/ HDL-C; Non HDL/ HDL-C (r=
0.437; 0.443; 0.437 respectively). A significant positive association of BMI and WC with
DBP was also observed (r = 0.425; 0.477 respectively).

Discussion

BMI is a relative weight index that shows highest correlation with independent measures
of body fat. There are numerous reports suggesting that BMI values greater than 26 for
women are associated with increased risk of fatal and non fatal coronary heart disease,
NIDDM and a rise in all-cause mortality rates [12-14]. In the present study BMI of the
obese group showed a 47% rise over that of the controls. Most important finding was a
significant reduction in HDL-C levels of the obese group. Women with low levels of
HDL-C have almost three-fold increase in CVD deaths. Even those with elevated levels
of TC or LDL-C are protected from cardiovascular deaths due to high HDL-C levels.
Studies by Brunner et al [15] have demonstrated a two fold greater risk of CVD in
women whose HDL-C levels were less than 23% of TC levels. The present study shows
HDL-C levels to be as low as 24% of TC in the test subjects and 33% of TC in the
controls, indicating that the risk of CVD is marginal. A significant negative correlation of
HDL-C with BMI seen in the present study group is consistent with findings of Rabkin et
al [16] in men and women aged 18-74 years. Hoffman et al [12] have reported a positive
correlation of TC and TG with BMI. On the contrary our studies showed a negative
association of TC and TG with BMI in this age group. An increase in TC levels among
the controls could be attributed mostly/partly to higher levels of HDL-C found in them.
Even though there was a statistically significant increase in TC levels the values were
well within the normal range.
WC reflects the proportion of body fat located intra-abdominally and is the best indicator
of changes in Intra-abdominal fat (IAF) during weight loss [17]. The WC relates closely
to BMI and is also the dominant measure in the WHR. Studies by Pouliot et al [18]
suggest that WC is superior to WHR in providing assessment of abdominal obesity and
related metabolic complications. A negative correlation of HDL-C with WC has also
been re-ported by Jacob et al [19]. In our study WC showed a negative correlation with
HDL-C and with atherogenic indices. Hip circumference also showed a negative
correlation with HDL-C and TC for the overall group but the association was weaker
when compared with BMI and WC. TSF showed a twofold increase in the test group.
All the three measures of anthropometry i.e. (BMI, WC, HC) showed significant positive
correlation with diastolic BP while, HC showed positive correlations with systolic as well
as diastolic BP. This finding is also in agreement with the reports of Rabkin et al [16].
Plasma fibrinogen concentrations have been implicated in the onset and cause of
ischemic heart disease in obesity [20]. No significant difference in values between the
two groups have been observed in the present study suggesting that, women of this age
group are at lesser risk of IHD.
BMI correlates well with HDL-C, TG, systolic and diastolic BP. WC correlates well with
HDL-C and diastolic BP, WHR only with TG and TSF only with fibrinogen. A
correlation of low HDL-C levels associated with increasing BMI, seen in various ranges
of age groups holds good for this age group too.

The main lipid abnormality observed in young obese subjects is reduced HDL-C levels
and increased BP, both of which are risk factors for CVD. From the above results it may
be concluded that, a definite relation of anthropometry to CVD risk factors does exist.
Simple data like BMI is a good predictor of CVD risk. But a combination of BMI with
WC and TSF should be used for screening obese individuals for early detection, while
determina-tion of HDL-C is certainly more useful in evaluation of CVD risk.
HDL-C levels are known to be lower in perimenopausal women, which is due to the
reduced oestrogen levels. Future studies that would estimate the oestrogen levels in
young obese women may yield more valuable information.
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