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ABSTRACT 

 
Introduction:  Obesity is a worldwide health issue, associated with excessive fat accumulation in the body to the extent 
that health and well-being are adversely affected. Obesity may increase the risk of many diseases such as diabetes, 
atherosclerosis, hypertension dyslipidemia, gallbladder diseases and cardiovascular diseases. Anthropometric 
measurements can easily reflect any changes in the lipid concentration in the human body. Intra-abdominal fat has 
been identified as being the most clinically relevant type of fat in humans. Abnormal visceral fat produces physiological 
changes that alter lipid profile, leading to dyslipidemia, which in turn increases the risk of cardiovascular events. Body 
mass index, waist and hip circumferences were found to be useful anthropometric predictors for cardiovascular risk. The 
aims and objectives of the study are Body mass index, waist and hip circumferences were found to be useful 
anthropometric predictors for cardiovascular risk. To evaluate the correlation between lipid profiles and anthropometric 
indices of total and central obesity. Methods:  The present study was conducted among 90 adults (45 male, 45 female) 
in FH Medical College. All subjects were apparently healthy. The serum lipid profile included total cholesterol (TC), high-
density lipoprotein (HDL), low-density lipoprotein (LDL) and triacylglycerols (TG). BMI (kg/m2) was calculated using 
Quitelet’s index. Adults were classified according to their BMI into three groups. Results:  Average age of males is 40.02 
years and females 36.46 years. On the basis of BMI, there was 14.44% of normal weight persons, 26.67% overweight 
and 58.89% obese. Abnormal levels for TG in 35, TC in 20, LDL in 3, HDL in 27 of the total sample were found. Overall 
correlations were found between anthropometric analysis and lipid profiles. Conclusion:  We found good correlations 
between anthropometric indices of general and central obesity and lipid profiles. Among, the anthropometric indices 
WHR proved to be a good predictor of dyslipidemia, showing the importance of using it in clinical practice and for 
screening of cardiovascular risk. Prospective studies using different parameters to assess abdominal obesity and its 
relationship to metabolic profile and with larger population are needed to quantify the results for application to 
community health lifestyle modifications. 
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INTRODUCTION 
 
Obesity is a worldwide health problem. It is 
associated with excessive fat accumulation in the 
body to the extent that health and well being are 
adversely affected.[1] The association between 
overweight and many diseases have been 
established. Body-fat distribution could possibly 
identify subjects with the highest risk of disturbed 
lipid profile.[2]Obesity may increase the risk of 
many diseases such as diabetes, atherosclerosis, 
hypertension, hyperlipidemia, gall bladder diseases 
and cardiovascular diseases.[3]Cardiovascular 
disease (CVD) is the leading cause of mortality and 
morbidity in adults; it is responsible for 16.7 
million deaths per year worldwide according to the 
World Health Organization (WHO).  
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Risk factors for the development of CVD can be 
divided into categories: non modifiable (such as 
age, gender, family history and genetic inheritance) 

and modifiable factors (sedentary lifestyle, 
smoking, physical inactivity, poor diet, obesity and 
dyslipidemia). Anthropometric measurements can 
easily reflect any changes in the lipid concentration 
in the human body. Intra-abdominal fat has been 
identified as being the most clinically relevant 
types of fat in humans.[1] Abnormal visceral fat 
deposition produces physiological changes that 
alter lipid profile, leading to dyslipidemia, which in 
turn increases the risk of cardiovascular events. 
This is particularly true of alterations in low-
density lipoprotein cholesterol (LDL-C), an 
independent causal factor in atherosclerosis. Body 
mass index, waist and hip circumferences were 
found to be useful anthropometric predictors of 
cardiovascular risk, and have the advantages in 
daily clinical practice of being simple to measure 
and reproducible.[4] 
The performance of different anthropometric 
measurements and indices in predicting obesity-
related outcomes has been addressed in several 
reports.[5-7]  There is, however, controversy 
regarding which anthropometric indicator best 
defines obesity and conveys the highest risk of 
hypertension. The present study was therefore 
undertaken to determine and evaluate the 
overweight/obesity and hyperlipidemia status in 



Sharma et al; Anthropometric Indices and Lipid Profile 

Annals of International Medical and Dental Research, Vol (2), Issue (2) Page 69 
 
 

people of FH Medical College and to evaluate the 
correlation between lipid profiles and 
anthropometric indices of total and central obesity. 

 
MATERIALS AND METHODS 

 
The present study was conducted among 90 (45 
male, 45 female) adults with an age range of 20 to 
64 years in FH medical college. The participants 
were chosen randomly from college premise. All 
subjects were apparently healthy. The lipid profile 
included total cholesterol (TC), high-density 
lipoprotein-cholesterol (HDL-C), low-density 
lipoprotein-cholesterol (LDL-C) and 
triacylglycerols (TG). Fasting venous blood 
samples had been obtained from each participant 
for biochemical screening test. 5ml blood sample 
was taken in aseptic tubes and was allowed to be 
collated and then centrifuged to separate the serum 
in the biochemistry lab of the hospital where the 
actual biochemical analyses were performed. Erba 
Kits were used for TG, HDL-C and TC analysis. 
The LDL-C was calculated by the Friedewald and 
colleagues’ formula [LDL-C= TC - (HDL-C + 
(TG/5))]. All anthropometric measurements were 
done in the department of anatomy of FHMC, 
Tundla, with participants wearing light clothes and 
no shoes. Body weight was measured in kg by a 
mechanical scale to the nearest kg. Height was 
measured to the nearest one cm with a wall-
mounted stadiometer. BMI (kg/m2) was calculated 
using Quitelet’s index. Body mass index (kg/m2) 
was calculated by weight in kilograms divided by 
the square of height in meters. Adults were 
classified according to their BMI into three groups: 
normal weight (BMI: <22.9 kg/m2),overweight 
(BMI: 23-24.9 kg/m2) and obese (BMI≥25kg/m2).[8] 
Waist circumference was measured above the iliac 
crest and below the lowest rib marginat minimum 
respiration. Hip circumference (HC) was measured 
at the widest part of the hip at the level of the 
greater trochanter to the nearest half centimeter[13]. 
The waist and hip circumferences were measured 
with a flexible tape. The WHR equals WC divided 
by hip circumference. Pregnant females, 
hypertensive/diabetic patients/cardiac patients were 
excluded from this study. Written informed consent 
was taken from every participant.  
Statistical Analysis:The data analysis was carried 
out using SPSS version 14. 

RESULTS 
 

Complete sets of data were collected from 90 
individuals (45 Males and 45 Females), none of the 
subjects were found to use lipid-lowering drugs. 
Average age of males is 40.02 years and females 
36.46 years. On the basis of BMI, there was 
(43.3%) of normal weight persons, (24.4%) 
overweight and (32.3%) obese. With regards to 
laboratory parameters assessed, abnormal levels of 
TG in 35, TC in 20, LDL in 3, HDL in 27 of the 
total sample were found. Overall correlations were 
found between anthropometric analysis and lipid 
profiles as depicted in [Table 1]. TG was found to 
correlate with WC (p=0. 022) and WHR was 
correlated with TG (p=0. 001) and TC (p=0. 009). 
On the basis of normal and abnormal levels, all the 
parameters were found to be highly significant 
[Table 2]. In [Table 3 and 4] gender specifically 
significance was found in the TG, TC, WHR, WC 
and HDL. Overall, also gender specific significant 
values are found in TC, TG and WHR. 
 

 
Figure 1:Classification of Bmi (Percentage) according to 
Gender 

 

 
Figure 2:Depiction of normal and derranged Lipid Profile 

 
Table 1: Pearson Correlatio 

      TG  HDL  TC  VLDL  LDL  
WC  r 0.172 -0.122 0.119 0.149 0.103 

p 0.022* 0.106 0.116 0.048* 0.17 
WHR  r 0.248 -0.078 0.198 0.236 0.113 

p 0.001*  0.303 0.009* 0.002* 0.129 
BMI  r -0.041 -0.064 0.033 -0.0413 0.094 

p 0.589 0.398 0.663 0.591 0.211 
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Table 2: Statistics of Anthropometric Variables& Lipid Profile 
 Variables N % Mean SD p Value 
≥ 25 BMI (kg/m²)  53 58.89 31.3 5.19 0.0001* 

< 25 BMI (kg/m²)  37 41.11 22.91 1.78 
WC (≥ 102Male, ≥ 88 Female) cm  46 51.11 106.72 11.62 0.0001* 
WC (< 102Male, < 88 Female) cm  44 48.89 85.96 7.65 

> 0.5 WHR_ Male 45 50 0.96 0.08 0.0004* 
> 0.5 WHR_ Female 45 50 0.89 0.08 
≥ 200 TC (mg/dl)  20 22.22 219.05 17.14 0.0001* 
< 200 TC (mg/dl) 70 77.78 151.75 24.75 
≥ 150 TG (mg/dl)  35 38.89 216.85 66.34 0.0001* 
< 150 TG (mg/dl)  55 61.11 96.47 34.21 
≥ 160 LDL (mg/dl)  3 3.33 166.27 4.29 0.0001* 
< 160 LDL  (mg/dl)  87 96.67 94.95 25.46 

HDL (≥ 50_Male, ≥ 40 _Female) 27 30 49.68 7.29 0.0001* 
HDL (< 50_Male, < 40 _Female) 63 60 35.87 6.09 

 
Table 3: Statistics of Anthropometric Measurements According To Male & Female 

 Variables N % Mean SD SEM t df p Value 

≥ 25 BMI_Male 23 25.56 31.98 6.33 1.32 
0.843 49 0.4035 

≥ 25  BMI_Female 28 31.11 30.75 4.06 0.77 

< 25 BMI_ Male 22 24.44 22.61 2.05 0.44 
1.22 37 0.2298 

< 25 BMI_ Female 17 18.89 23.31 1.3 0.32 

> 0.5 WHR_ Male 45 50 0.96 0.08 0.012 
3.72 88 0.0004* 

> 0.5 WHR_ Female 45 50 0.89 0.08 0.012 

≥ 102 WC_Male 16 17.78 113.97 11.55 2.89 
3.308 43 0.0019* 

≥ 88 WC_Female 29 32.22 103.36 9.56 1.76 

< 102 WC_Male 29 32.22 87.78 8.7 1.615 
2.21 43 0.0324* 

<  88 WC_Female 16 17.78 82.78 3.09 0.773 

 
Table 4: Statistics of Lipid Profile According To Male & Female 

Variables N % Mean SD SEM t df p Value 

≥ 200 TC_Male 11 12.22 220.04 20.91 6.3 
0.28 18 0.7845 

≥ 200 TC_Female 9 10 217.84 12.17 4.05 

< 200 TC_Male 34 37.78 161.12 19.48 3.34 
3.29 68 0.0016* 

< 200 TC_Female 36 40 142.9 26.15 4.36 

≥ 150 TG_Male 21 23.33 218.02 78.57 17.15 
0.126 33 0.9007 

≥ 150 TG_Female 14 15.56 215.1 44.78 11.97 

< 150 TG_Male 24 26.67 112.15 32.15 6.56 
3.24 53 0.002* 

< 150 TG_Female 31 34.44 84.33 31.06 5.58 

< 160 LDL_Male 42 46.67 97.46 22.21 3.43 
0.886 85 0.3784 

< 160 LDL_Femle 45 50 92.61 28.2 4.2 

≥ 50 HDL_Male 5 5.56 55.61 5.78 2.58 
2.15 25 0.04* 

≥ 40 HDL_Female 22 24.44 48.34 7.01 1.49 

< 50 HDL_Male 40 44.44 37.38 6.61 1.04 
2.71 61 0.009* 

< 40 HDL_Female 23 25.56 33.26 4.01 0.84 

 
DISCUSSION 

 
One of the most common problems related to 
lifestyle today is being overweight. Severe 

overweight or obesity is a key risk factor in the 
development of many chronic diseases such as 
heart and respiratory diseases, non-insulin-
dependent diabetes mellitus or Type 2 diabetes, 
hypertension and some cancers, as well as early 
death.[9] Obesity and overweight are serious 
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problems that pose a huge and growing financial 
burden on public resources. Evaluations of the 
effects of excess weight on health should consider 
the distribution of body fat as well as the amount of 
adipose tissue. Abdominal fat has been associated 
with insulin resistance, hyperlipidemia, 
hypertension, certain types of cancer and 
osteoporosis.[10-13] 
World Health Organization recommends 
measurement of the BMI as a universal criterion of 
overweight (≥25) and obesity (≥30) while measures 
of abdominal fat distribution, such as WC or waist-
to-hip ratio (WHR) are also advised.[14] There is 
evidence to support the use of BMI in risk 
assessment since it provides a more accurate 
measure of total body fat compared with the 
assessment of body weight alone. BMI does not 
however, distinguish fat from muscle. Excess 
abdominal fat is an important, independent risk 
factor for disease.  
Men who have waist circumferences greater than 
40 inches and women who have waist 
circumferences greater than 35 inches are at higher 
risk for developing diabetes, elevated cholesterol 
levels, hypertension, and CVD because of an 
excess of abdominal fat.[15]WC measurement is 
particularly useful in people who are categorized as 
normal or overweight in terms of BMI. For 
individuals with BMI>35, waist circumference 
adds little to the predictive power of the disease 
risk. A high WC is associated with an increased 
risk of type 2 diabetes, dyslipidemia, hypertension, 
and CVD in patients with a BMI between 25 and 
34.9 kg/m. Evidence suggests that the prevalence 
of overweight and obesity is rising dramatically 
worldwide and that the problem appears to be 
increasing rapidly in children as well as in adults. 
In Korea and other Asian countries, more and more 
of the population are becoming obese and many 
people may be under increasing threat of 
developing metabolic syndrome.[1] 
The third national health and nutrition survey 
conducted by the Korean Ministry of Health and 
Welfare in 2001 announced that the overall 
prevalence of obesity in Korean adults was 30.6% 
(32.4% in men, 29.4% in women). High prevalence 
of obesity was noted in our study compared to what 
has been noted in other urban studies on obesity.[16-

18]Mean value of the BMI recorded in the present 
study was 25.26 ± 5.86 kg/m2. This is akin to data 
derived from migrant Indians to the USA. The 
developments of the Saudi economy in recent 
decades and the consequent social and cultural 
changes have altered dietary habits in this country.  
These changes are characterized by a decrease in 
consumption of grain products, green vegetables and 
legumes, together with an increase in the 
consumption of meat, potatoes, fruit, fat and dairy 
products.[19-20]The most comprehensive data on the 
prevalence of obesity worldwide are those of the 

MONICA project (Monitoring of Trends and 
Determinants in Cardiovascular Diseases Study) of 
the World Health Organization. The data show that 
the prevalence of obesity in most European countries 
has increased by about 10-40% in the past 10 years, 
ranging from 10-20% in men and 10-25% in 
women. The most alarming increase has been 
observed in the United Kingdom, where nearly two 
thirds of adult men are overweight or obese.[21-23] 
This is partly due the function of HDL-C, which 
acts in reverse cholesterol transport, i.e., it helps 
remove cholesterol from artery walls to the liver 
where it is re-used or converted into bile acids or 
discarded. Overweight prevalence among 
adolescents may be explained by changes in eating 
patterns (increased consumption of simple sugars, 
processed foods and an inadequate intake of fruits 
and vegetables) and by a progressive reduction of 
physical activity combined with more time 
dedicated to low-intensity activities (watching 
television, computer usage and playing video 
games).[24] Sedentary behavior may cause an 
increase in body weight and thus contribute to the 
increased prevalence overweight and obese 
adolescents.[25] It was observed that 32.2% of 
adolescents in this study were abdominally obese. 
Beck et al.[26] investigated adolescents aged 14–19 
years in the city of Três de Maio, in the state of Rio 
Grande do Sul, by using the same cutoff points as 
in this study and found that 32.6% of adolescents 
had abdominal obesity. These data show the need 
for public policies aimed at reducing body fat in the 
central region of the body in children and 
adolescents, especially when considering its 
relationship with the occurrence of cardiovascular 
diseases in adulthood.[27]Adolescents who are 
overweight, as determined by BMI, are twice as 
likely to show increased triglyceride levels when 
compared to adolescents with normal weight. As 
for abdominal obesity, it was found that 
adolescents with high central adiposity are more 
likely to have elevated triglyceride levels. Weight 
and body fat are the main modulators of plasma 
lipid levels.  
 
The present study has some limitations. The study 
was cross-sectional, preventing an assertion of a 
causal relationship between BMI, WC and lipid 
profile. The data were sampled from only one 
college, so there was a possibility of selection bias 
and some limitation in generalization of results. It 
should be stressed that this study, with the 
objective of searching for associations between 
anthropometric indicators and serum lipid profiles, 
was the first to be conducted on adolescents of FH 
Medical college, who are from the mixed 
population and who reside in rural and urban areas. 
The results shown in this study allow for the 
conclusion that a large proportion of adolescents 
have high serum lipid profile levels. Moreover, 
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those with overweight and abdominal obesity are 
more likely to have elevated triglyceride levels. 
 

CONCLUSION 
 
In general, our study found good correlations 
between anthropometric indices of general and 
central obesity and lipid profiles, which is in 
agreement with other studies. Among, the 
anthropometric indices WHR proved good 
predictors of dyslipidemia, showing the importance 
of using these parameters in clinical practice and 
for screening of cardiovascular risk. Prospective 
studies using different parameters to assess 
abdominal obesity and its relationship to metabolic 
profile and with larger populations are needed to 
quantify the results for application to community 
health lifestyle modifications. 
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