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ABSTRACT

Background and Aim: It is a well-known fact that many health indices have a relationship with
anthropometric indices. With this in mind, the correlation of dyslipidemia with anthropometric indices
was done to bring to light the best anthropometric index in predicting the same.

Materials and Methods: A retrospective analysis of the data obtained from The Community Outreach
Program (COP) at Holalu village conducted by the Department of Biochemistry, Mandya Institute of Medical
Sciences Mandya was done. 460 participants above the age of 30 years, both males and females were a
part of this COP. During the COP, physical measurements such as height, weight, waist circumference
(WQC), hip circumference (HC) were measured and various biochemical parameters such as total cholesterol,
triglycerides, high-density lipoprotein and low-density lipoproteins were investigated. Anthropometric
indices such as body mass index (BMI), waist hip ratio, WC, and waist height ratio were calculated from the
data. The data analysis was done using statistical software Epi data analysis V.2.2.2.178.

Results: Regression analysis and receiver operating characteristic analysis was done to determine the
best anthropometric index. Of all the anthropometric indices, the area under the curve of BMI was
the highest for most of the lipid profile parameters (0.6 and above). Regression analysis showed BMI as
the best anthropometric index for dyslipidemia (0.078). In this study, we found that BMI is the single best
anthropometric index for predicting dyslipidemia.

Conclusion: Anthropometric indices can be used to predict dyslipidemia which in turn can be used as
a predictor of cardiovascular diseases. BMI can be considered as a better tool to determine dyslipidemia
compared to other anthropometric indices.

KEY WORDS: Anthropometric indices, body mass index, dyslipidemia, waist circumference, waist height
ratio, waist hip ratio.
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Introduction

Obesity is considered to be one of the main causes of
metabolic syndrome which comprises the following
components namely dyslipidemia, hypertension,
and increased insulin resistance in addition to other
components. These entities are in turn known to
cause cardiovascular disease (CVD) and Type 2
diabetes mellitus.!! The World Health Organization
recognizes obesity as a global epidemic® and
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overweight and obesity are said to be the 5" leading
risk factors for deaths across the globe.!

It is seen that Indians have considerably higher
prevalence of premature coronary artery disease
(CAD) and standardized mortality rates for CAD
compared with Europeans, Chinese, and Malays.**
It has also been predicted that in the next 20 years
there will be a dramatic increase in the prevalence
of CAD due to rapid changes in demography and
lifestyle consequent to economic development./”®
Hence, it makes it necessary to find a simple and
reliable tool to measure the risk factors of CVD. Lipid
profile is considered as one of the most important
method to determine risk of developing CVD.
However, measuring lipid profile is an invasive
method, and hence an alternative noninvasive
procedure could be used to assess the risk of CVD
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at the community level. Anthropometric indices
fit into this picture of being the simplest method.
It gives a fair measurement of fat cell mass and are
the best predictors of medical complications of
obesity. They include body mass index (BMI), waist
circumference (WC), waist hip ratio (WHR), and
waist height ratio (WHtR). WC, WHR, WH{R, and
BMI have been used to assess body fat distribution
and abdominal obesity.®

Considerable debate still exists in the literature as to
which of the anthropometric indices is superior for
predicting dyslipidemia and in turn cardiovascular
and diabetic risks. BMI is the recommended index
of adiposity for epidemiological studies, as well as
clinical practice." However, some studies have
shown that WC and WHR are a good measure of
metabolically active intra-abdominal fat that is
associated with insulin resistance, hypertension,
and atherogenic dyslipidemia. Certain other
studies indicate WHtR as the best screening
tool for dyslipidemia compared to WHR, WC, or
BMI. However, confusion still exists as to which
anthropometric index best predicts dyslipidemia.
This makes it essential to determine which of the
anthropometric indices can be used to identify
dyslipidemia which is one of the most important
risk factor for metabolic syndrome and CVD.

Objectives

The objectives of the study were to determine
the correlation between various anthropometric
indices and dyslipidemia and to determine the
best anthropometric index or indices for predicting
dyslipidemia among the population at Holalu
village.

Materials and Methods

Subjects

The data obtained from The Community Outreach
program (COP) were analyzed. The data consisted
of physical measurements and biochemical
investigations of 460 individuals of Holalu village
in Karnataka. The incomplete data pertaining to
12 participants data were omitted from the study.
Hence, the data of 448 participants was analyzed
among whom 219 were males and 229 females
above the age of 30 years. Permission to conduct
this study was obtained from the Ethical Committee
of our Institution. Informed consent to use the data
generated from the COP for scientific purpose was
obtained from all the subjects who participated in
the study during the time of COP.

Anthropometry

At the COP, the following physical measurements
were recorded by the observer that is body weight,
height, WC, and HC. The participants were weighed
on the calibrated weighing scale barefooted, and
height was measured barefooted with head in
horizontal plane to the nearest 0.5 cm. WC (midway
between the lower rib margin and the iliac crest
at the end of normal expiration) and HC (widest
diameter over the greater trochanter) were measured
to the nearest 0.1 cm in standing position using a
measuring tape. BMI was calculated as weight (kg)
divided by height in meter square (m*. WHR and
WHItR were calculated by dividing the respective
measurements. According to WHO guidelines,
the appropriate cut-off values of BMI, to predict
the presence of multiple metabolic risk factors
were 22.85 and 23.30 kg/m? in males and females,
respectively. Those of WC, WHR, and WHItR were
91.3 cm and 87.1 cm, 0.9 and 0.85, and 0.51 and
0.53 in males and females, respectively.!*?

During the COP, 5 ml of overnight fasting venous
blood samples (8-12 h of overnight fasting) were
obtained from each participant under aseptic
precautions using vacutainers with no added
anticoagulant and the serum was separated within
1 h. These fasting venous blood samples were
tested for total cholesterol, triglycerides (Tg), high-
density lipoprotein. Low-density lipoprotein was
calculated using friedewald formula for samples
with Tg < 400 mg/dl.

The reference range of lipid profile was taken from
ATP III Criteria.!"*!

Statistical analysis

The collected data were entered in excel sheet
and analyzed using Epi-data analysis V.2.2.2.178.
Regression analysis and receiving operating curve
(ROC) were the statistical methods used to compare
anthropometric indices to predict dyslipidemia.
Area under the curve (AUC) was used to evaluate
the overall performance of each ROC curve, which
is a measure to identify subjects with risk factors.

Results and Discussion

The data obtained from the COP were analyzed
which consisted of 448 participants from the local
population at Holalu village of which 219 (48%)
were males and 229 (52%) were females. Both
regression analysis and ROC analysis was done to
correlate the individual anthropometric indices and
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Table 1: Regression analysis to indicate the best
anthropometric index for dyslipidemia

Anthropometric indices Regression analysis

BMI 0.078
WwC 0.036
WHR 0.019
WHtR 0.032

BMI: Body mass index, WC: Waist circumference, WHR: Waist
hip ratio, WHtR: Waist height ratio

Table 2: AUC for best anthropometric index for
dyslipidemia

Risk AUC Best

factor gy we WHR wHir 2anthropometric
index

TC 0.607 0.595 0.565 0.603 BMI

Tg 0.632 0.520 0.514 0.527 BMI

HDL-C* 0.604 0.593 0.574 0.533 BMI

LDL-C 0.587 0.578 0.551 0.518 BMI

TC: Total cholesterol, Tg: Triglycerides, HDL-C: High-density
lipoprotein-cholesterol, LDL-C: Low-density
lipoprotein-cholesterol, *HDL-C below the reference range

is considered as dyslipidemia, AUC: Area under the curve,
BMI: Body mass index

lipid profile parameters. The regression analysis of
various anthropometric indices is shown in Table 1.
The AUC of anthropometric indices is shown in
Table 2.

From the above tables of regression analysis and ROC
analysis, AUC of BMI was the highest for most of the
lipid profile parameters (0.6 and above). Regression
analysis showed BMI as the best anthropometric
index for dyslipidemia (0.078). Hence, BMI can be
considered as the single best anthropometric index
to predict dyslipidemia.

Conclusion

Anthropometric indices are non-invasive and simple
predictors of medical complications of obesity and
dyslipidemia. These indices have been used over
the invasive techniques of blood investigations to
provide medical and public health practitioners a
tool to bring out high risk individuals of dyslipidemia
and its complications and hence reduce the burden
of chronic disease at a later stage. In rural community
setups where there is limited access to the laboratory
and the quality control system has not been put to
use effectively, measurement of anthropometric
indices as a tool to predict dyslipidemia plays

a major role. This early screening method of
measuring anthropometric indices plays a vital
role in the long run to avoid dyslipidemia and its
complications at later stages in life by implementing
dietary and lifestyle changes. The various studies
conducted have given different conclusions about
which anthropometric measurement has the best
predictive value for dyslipidemia. It has been
shown that age is an important factor that modifies
the ability to discriminate various anthropometric
indices in identifying subjects with dyslipidemia.
Diverse ethnic and geographic populations also
affect the anthropometric measurements in the
prediction of risk factors.'*'%! Therefore keeping
in mind the above fact, it is suggested that using
anthropometric indices for screening needs specific
studies in different age groups and in populations of
varied ethnic backgrounds.

Our present study indicated that BMI was the best
anthropometric index among others to predict
dyslipidemia.

Further Research

BMI may be the best screening tool to predict
dyslipidemia which is one of the risk factors for CVD
but such a conclusion always needs further studies
and verifications in longitudinal epidemiological
studies on morbidity and mortality:.

References

1. Pua YH, Ong PH. Anthropometric indices as screening tools
for cardiovascular risk factors in Singaporean women. Asia
Pac J Clin Nutr 2005;14:74-9.

2. Chopra M, Galbraith S, Darnton-Hill I. A global response to
a global problem: The epidemic of over nutrition. Bull World
Health Organ 2002;80:952-8.

3.  Dhruv S, Iyer U, Bhatt K. Assessment of cardio-metabolic
risk factors among young adult females. Am ] Infect Dis
2012;8:34-40.

4. Enas EA, Garg A, Davidson MA, Nair VM, Huet BA, Yusuf S.
Coronary heart disease and its risk factors in first-generation
immigrant Asian Indians to the United States of America.
Indian Heart ] 1996;48:343-53.

5. HughesK, Yeo PP, Lun KC, Sothy SP, Thai AC, Wang KW, et al.
Ischaemic heart disease and its risk factors in Singapore in
comparison with other countries. Ann Acad Med Singapore
1989;18:245-9.

6. Anand SS, Yusuf S, Vuksan V, Devanesen S, Teo KK,
Montague PA, et al. Differences in risk factors,
atherosclerosis, and cardiovascular disease between ethnic
groups in Canada: The Study of Health Assessment and Risk
in Ethnic Groups (SHARE). Lancet 2000;356:279-84.

7.  Reddy KS, Yusuf S. Emerging epidemic of cardiovascular
diseaseindevelopingcountries. Circulation 1998;97:596-601.

8. McKeigue PM, Shah B, Marmot MG. Relation of central
obesity and insulin resistance with high diabetes

Journal of Medical Sciences and Health/Sep-Dec 2015/Volume 1/Issue 3 12



Sarkar, et al.: Anthropometric indices and dyslipidemia

10.

11.

12.

13.

14.

prevalence and cardiovascular risk in South Asians. Lancet
1991;337:382-6.

Hsieh SD, Yoshinaga H, Muto T. Waist-to-height ratio,
a simple and practical index for assessing central fat
distribution and metabolic risk in Japanese men and women.
Int ] Obes Relat Metab Disord 2003;27:610-6.

Misra A, Vikram NK. Clinical and pathophysiological
consequences of abdominal adiposity and abdominal
adipose tissue depots. Nutrition 2003;19:457-66.

Maffeis C, Corciulo N, Livieri C, Rabbone I, Trifiro G,
Falorni A, et al. Waist circumference as a predictor of
cardiovascular and metabolic risk factors in obese girls. Eur
J Clin Nutr 2003;57:566-72.

Report of a WHO Expert Consultation Geneva, 8-11
Waist Circumference and Waist-Hip Ratio December,
2008.  Available from: http://www.apps.who.int/iris/
bitstream/10665/44583/1/9789241501491_eng.pdf. [Last
accessed on 2015 Sep 22].

National Cholesterol Education Program (NCEP) Expert
Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel III).
Third Report of the National Cholesterol Education Program
(NCEP) Expert Panel on detection, evaluation, and treatment
of high blood cholesterol in adults (Adult Treatment Panel
I1I) final report. Circulation 2002;106:3143-421.

Neufeld LM, Jones-Smith JC, Garcia R, Fernald LC.

15.

16.

Anthropometric predictors for the risk of chronic disease
in non-diabetic, non-hypertensive young Mexican women.
Public Health Nutr 2008;11:159-67.

Lin WY, Lee LT, Chen CY, Lo H, Hsia HH, Liu IL, et al. Optimal
cut-off values for obesity: Using simple anthropometric
indices to predict cardiovascular risk factors in Taiwan. Int J
Obes Relat Metab Disord 2002;26:1232-8.

Zhu S, Wang Z, Hishka S, Hao M, Faith MS, Heymsfield B,
Waist circumference and obesity associated risk factors
among whites in the third national health and nutrition
examination survey clinical action thresholds. Am ] Clin
Nutr 2002;76:743-9.

Financial Support: None; Conflict of Interest: None

How to cite this article: Sarkar P Mahadeva SK,
Raghunath H, Nimisha V, Mandela TS. Utility of
anthropometric indices as a predictor of dyslipidemia.
J Med Sci Health 2015;1(3):10-13.

Date of submission: 20-08-2015
Date of peer review: 15-09-2015
Date of acceptance: 24-09-2015
Date of publishing: 10-10-2015

QUICK ACCESS TO FULL TEXT ARTICLES VIA “QUICK RESPONSE CODE”

QR code (abbreviated from Quick Response Code) is the trademark for a type of matrix barcode (or two-dimensional barcode). Now
you can access the full text article without typing a single word! Each article has a “QR CODE” in the first page. Download the app
on Google Play (Android Market), BlackBerry AppWorld, App Store (i0S/iPhone) or Windows Phone Marketplace. Most QR scanning
apps are free. Point your camera to a QR Code. Hold your camera steady so that the QR code comes into focus. Depending on the QR
code, you may be directed to a link on the journal’s website or receive an SMS, which will automatically take you to the full text of
the article. The same application can be used on a laptop with the use of web camera.

Journal of Medical Sciences and Health/Sep-Dec 2015/Volume 1/Issue 3 13



