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ABSTRACT

Introduction: The global burden of obesity doubled in children, tripled in adolescents and adults between 1975 and
2016.The central obesity is strongly associated with risk of type 2 diabetes and coronary artery diseases.Therefore, it is
important to screen/detect obesity and its complications in early stages. Aim: of this study is to evaluate early markers of
adult overweight/obesity, visceral obesity and aerobic fitness in young, healthy men, and also to find out association
between visceral obesity and VO, max as adequate research data is not available in this field. Methods: Forty young,
healthy adult men (aged 18-40 years) were randomly selected from the population of Vijayapura, Karnataka,India, in this
study. The anthropometric parameters; weight, height, BMI, BSA, waist circumference and hip circumference were
measured. The waist-hip ratio, Conicity index and A Body surface Index were calculated. VO, max was measured by
Rockport 1-Mile walk test. A series of Pearson's correlation tests were performed to find out the influence of visceral
adiposity indices on aerobic fitness. Results: All anthropometric parameters and adiposity indices measured in our
study were within the normal range. A significant positive correlation was observed between age vs conicity index and
age vs ABSI. We also found a significant negative correlation between adiposity indices and VO, max in young healthy
adult males. Conclusion: Waist circumference, waist-hip ratio, conicity index and ABSI can be considered as useful
anthropometric tools to diagnose central/visceral obesity in healthy men with normal BMI. Total fat and visceral fat may
probably have some negative influence on cardiorespiratory function and aerobic fitness.

INTRODUCTION

Obesity is defined as an excess or abnormal accumulation of
body fat. The worldwide prevalence of childhood obesity
nearly doubled, tripled in adolescents and adults between
1975 and 2016. It is one of the most neglected global public
health issues ". Currently, BMI is the most widely used
anthropometric tool for diagnosing and rating obesity in
human subjects. However, BMI does not differentiate between
muscle and fat mass, unable to detect visceral adiposity at
individual level. Therefore, WHO has suggested that it is more
appropriate to evaluate abdominal obesity for assessing
cardiometabolic diseases and mortality risk ”. The magnetic
resonance imaging and computed tomography are accurate
methods to measure visceral fat. However, they can not be used
routinely in clinical follow up or epidemiological studies. The
anthropometric parameters and adiposity indices are simple,
accurate and economical surrogate markers of visceral
adiposity . A study published in Nature; the authors have
concluded that waist circumference is vital tool to measure
visceral adiposity in a clinical setup ¥. A body Surface Index
(ABSI), Conicity index and waist-hip ratio are other simple
adiposity indices used to measure visceral fat . Low level of
aerobic fitness and physical inactivity is another independent
risk factor strongly correlated with morbidity and mortality;
and in contrary good cardiorespiratory fitness reduces both
long term morbidity and mortality . Therefore, we have

designed this study to evaluate early markers of adult
overweight/obesity, visceral obesity and aerobic fitness in
young, healthy men of Vijayapura, Karnataka, India; and also to
find out association between visceral obesity parameters with
VO, max as adequate research datais notavailable in this field.

Materials And Methods
Inclusion criteria:
40 young, healthy, adult, males aged 18-40 years were
randomly selected from the population of Vijayapura,
Karnataka, India, for this study. The entire protocol was
explained in their local language and written consent was
obtained from the volunteers. Exclusion criteria: Men with
musculoskeletal diseases, cardio respiratory, endocrine
disorders, anemia and diabetes mellitus are excluded from
this study. The selected subjects were requested to visit the
laboratory in the morning hours with a light breakfast. The
height was measured in centimeter on a calibrated
stadiometer. The weight of the participants was recorded in
kilogram on weighing scale, the BMI was calculated by
Quetelet's index from body weight (Kg)/ (height m)®. The waist
circumference (WC) was measured in centimeters in a
standing position with a flexible measuring tape at midpoint
between lower rib margin and upper part of iliac crest; hip
circumference was measured in centimeters at the level of
trochanters the largest horizontal circumference around the
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buttocks and waist -hip ratio (WHR) was calculated . A Body
Surface Area was calculated by using this formula, ABSI=
WC(m)/[BMI”°xHeight(m)"?’]; ™. A conicity index was
calculated by: CI = WC (m)/ [0.109 XV {Bodyweight (kg)/
Height (m)}] where 0.109 is a constant . In both the equations,
weight was expressed in kilograms and height and waist
circumference (WC) in meters. VO, max was measured by
Rockport 1-Mile walk test . The subjects were asked to walk
individually as fast as possible (not to run) for a distance of
one mile (1.6 km) on a flat surface. Pulse rate was recorded
immediately after walk. The VO, max was determined by
substituting pulse rate in the following formula for males; VO,
max (ml/kg/ min.) = 139.168 — (0.388 x age) — (0.077 x weight
inlb) — (3.265 X walk time in minutes) — (0.156 X heart rate) +
6.318. The experimental protocol was approved by
Institutional Ethical Committee as per the guidelines of
declaration of Helsinki 1975.

All the values of age, anthropometric parameters and
adiposity indices were expressed as mean + SD. Pearson's
correlation analysis was done to determine relationship
between adiposity indices and VO, max by using SPSS
software.The level of significance was setat p<0.085.

RESULTS

Table 1 depicts mean + SD of age, physical anthropometric
parameters and adiposity indices of all the subjects in this
study. The mean values of all the parameters were found to be
within normal range.

Table 1: Age, physical anthropometric parameters, body
adiposity indices and VO, max of all the subjects in our
study.

Parameters Mean + SD (n=40)
Age (years) 24.175 + 8.277
Height (cm) 169.575 + 6.880
Weight (kg) 64.42 + 14.17
BSA (m” 1.73 + 0.222
BMI (kg/m”) 22.29 +3.903
Waist circumference (cm) 76.5 + 11.071
Hip circumference (cm) 89.2 + 8.29
Waist Hip Ratio 0.85 + 0.06
Conicity index 1.141 + 0.073
A Body Surface Index 0.0742 + 0.004
VO, max ml/Kg/min 61.34 + 5.39

Table 2 shows Pearson's correlation coefficient values
between different parameters. Our study shows
nonsignificant positive correlation between age and BMI,
however we found statical significant positive correlation
between age vs conicity index and age vs ABSI. Our study
further shows significant negative correlation between
adiposity indices; BMI, waist circumference, hip
circumference, waist hip ratio, ABSI and conicity index with
VO, max.

Table 2: The Correlation values of adiposity indices vs.

VO2 maxml/kg/min
Parameters Pearson's correlation
coefficient
r- value p- value
Age vs BMI +0.171 P <0.292
Age vs Conicity index +0.361 P < 0.022*
Age vs. ABSI +0.327 P <0.039*
BMI vs VO, max -0.6568 P <0.001%*
Waist circumference vs VO, max (-0.7096 P <0.001%*
Hip circumference vs.VO, max |-0.6428 P <0.001%*
Waist Hip Ratio vs VO, max -0.5702 P <0.001%*
Conicity index vs VO, max -0.597 P <0.001%*
ABSI vs VO, max -0.3646 P <0.021%*

n=40  Significant *p<0.05
|

Figure-1 clearly depicts negative but statical significant
correlation between ABSI and Vo, max ®= -0.3646, p<0.021)
and figure-2 depicts statical significant negative correlation
between conicity index andVO2max (r=-0.597,p<0.001).
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Figure 1: Relationship between Conicity index and

VO2max: (n=40); Pearson’s correlation coefficient (r) is-
0.597,P<0.001
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Figure.2: Relationship between ABSI and VO2max(n=40);
Pearson’s correlation coefficient (r) is 0.3646, P<0.021

DISCUSSION

The average values of anthropometric parameters measured
in our study are within normal range.The normal range of BSA
is 1.90-1.92 "” and BMI is 18.5-24.9 Kg/m’. It signifies good
current health status, life style and adequate nutrition.BMIis a
useful tool for clinicians and researchers to quickly evaluate
the risks associated with obesity. However BMI has some
major limitations; It does not differentiate between fat and
muscle mass, and unable to discriminate between peripheral
and central obesity. Thus, BMI alone cannot be used as a
research tool for assessing adiposity.It has been reported that
within normal range of BMI there is distinct variability in
adiposity with age and gender "". The older individual is
likely to have more body fat than a younger one with an equal
BMI as it does not consider age or gender in calculation. In a
study conducted by Li B, et al on Chinese population found
even in those individuals who are not overweight/ obese in
adolescence, the increase in their BMI during growth and
development to early adulthood was predictive of metabolic
syndrome in their early adult life ". In our study age shows
significant positive correlation with conicity index and ABSI
which may probably be due to fat redistribution and increase
in abdominal fat with age. This finding is supported by other
researchers who have reported age-related changes in body
composition like increase of total fat more specifically
increase of visceral fat in abdomen and the decrease of lower
body subcutaneous fat "?. It is not just presence of excess fat
but its distribution in the body that is corelated with
cardiometabolic morbidity and mortality. An adverse fat
distribution marked by increased abdominal and decreased
leg fat increases the risk of atherosclerotic cardiovascular
disease independent of total body fat mass. The visceral fat
induces metabolic dysregulation that may induce
inflammation, endothelial dysfunction and insulin resistance
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and it is considered as chief risk factor for hypertension,
cardiovascular diseases and type 2 diabetes. The visceral
adipose tissue can be evaluated indirectly by measuring
central obesity "“. The adiposity indices; waist circumference,
hip circumference, waist-hip ratio, conicity index and ABSI
measured in our study are also within normal limits. The
normal range of waist circumference in men is 83-98 cm, hip
circumference 94-105 cm, waist-hip ratio is 0.87-0.99 ¥,
conicity index 1.00-1.73",and ABSIis 0.081-0.090 ™.

According to waist- hip ratio rating scale for men, the risk for
cardiovascular and metabolic diseases are classified as high
risk (> 1.0), moderately high risk (0.9 to 1.0) and optimal low
risk (<0.9) respectively "”. The normal adiposity indices
indicate normal fat mass and normal fat distribution in our
study. VO, max is a measure of aerobic fitness and endurance.
There are many factors that can influence VO, max like age,
sex, genetic and racial factors, physical training, and body
composition. The VO, max measured in our study is good.The
interesting finding in our study is, despite being all values of
anthropometric parameters, adiposity indices and VO, max
within normal range; we found a significant negative
correlation between adiposity indices and VO, max in young
healthy adult males. Our findings are corroborated with
Radovanovic S et al and Albornoz-Guerrero J et al "' It may
probably be due to the fact that excess weight in our subjects
has not only acted as passive load during submaximal
exercise but may also be due to other physiological reasons
like altered muscular and vascular homeostatic mechanisms
U or may be due to relatively less efficient cardiac
performance during exercise "”. The fatness was negatively
correlated with aerobic fitness in our study. Obesity and
physical inactivity both are modifiable risk factors and can be
modified by effective physical exercise, health promotion by
adopting active life style and a balance diet with restricted
calories may help to achieve better cardiorespiratory fitness
andlesser fatness.

CONCLUSION

Our study supports the following conclusions: Waist
circumference, waist-hip ratio, conicity index and ABSI can be
considered as useful anthropometric tools to recognize
people with central/visceral obesity despite their normal BMI
in healthy adult men, who are not apparently overweight or
obese. A significant negative correlation between BMI, waist
circumference, waist-hip ratio, conicity index, ABSI and VO,
max indicate that total fat and visceral fat may probably have
some negative influence on cardiorespiratory function and
aerobic fitness in young healthy adults. Consequently, further
research is needed to explain the complex relationship
between visceral adiposity and aerobic fitness in large
sample size.
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