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ABSTRACT:

Obesity is a complex challenge that needs to be
addressed at both a societal and individual level. Now
obesity presents a huge public health threat and should
be stressed and investigated. This project was planned
to improve the health and nutrition status of children to
avoid obesity in them. Both waist and hip measurements
were found to be having significant differences between
overweight and obese children in comparison with
normal children.
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INTRODUCTION

Waist-Hip-Ratio (WHR) predicts health risks
beyond that are predicted by Body Mass Index
(BMI) alone. However, very little is known
about the WHR on health outcomes for children
and adolescents. The chief objective of this study
was to determine whether WHR predict
diabetes risk factors independently for the
children and adolescents. For this, there is a
need to establish that WHR has independent
effect on obesity-related health risks among
young people and to assess the clinical utility of
using this measure in this age group. The actual
causes of the diabetic condition are little
understood amongst children as well as adults.
Waist-Circumference is commonly used as an
anthropometric measure for abdominal obesity
and is an independent predictor of insulin
resistance (Lee et al., 2006).

The lacuna in the present status of this disease
was filled by the present research. In this project,
surveillance and intervention program to
modify risk factors were appropriately
implemented at the community level. The
International Diabetes Federation (IDF) suggests
the 90t percentile as a waist-circumference cut-
off point for children aged 6 years or older
(Zimmet et al., 2007). No widely accepted waist-
circumference cut-off points or reference data set
exist for children and/or adolescents, although
some country-specific cut-off points have been
suggested (Fredriks et al., 2005; Fernandez et al.,
2004).

This project was envisaged to improve the
health and nutrition status of children to avoid
obesity in them. So that the effective strategies
or programs can be established to fight and
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control various risk factors for obesity and
diabetes. Obesity is a complex challenge that
needs to be addressed at both a societal and
individual level. Now obesity presents a huge
public health threat and should be stressed and
investigated. The strategy of this project was to
recommend a comprehensive range of changes
at the individual, community, national and
international levels which, if effectively
implemented, have the potential to turn around
the obesity epidemic. The strategy also
addressed the changes needed in lifestyles that
have been linked to the increase in overweight
and obese children over the last twenty years.
The focus on major accomplishments over the
next 25 years can alter the prevention, treatment
and cure of diabetes. But India is likely to play
wonders in this field. There should be close
collaboration between clinical researchers and
basic sciences researchers. India would do well
to promote such cross-disciplinary research.
Governments at all levels should strengthen the
public education, health promotion activities
and advocates a balanced diet and a healthy life
style.

MATERIALS AND METHODS

A multistage random cluster sampling
procedure was used to draw sample from this
region. 2048 Children and adolescent aged 10-19
years were selected randomly. Waist-Hip-Ratio
(WHR) is the ratio of a person's waist-
circumference to hip-circumference,
mathematically calculated as the waist

circumference divided by the hip circumference.
Waist-circumference was measured to the
nearest one millimetre (mm) by using a
calibrated anthropometric tape measure at the
umbilicus and the superior iliac crest. The
measurement was made at the end of a normal
expiration while the subject stood upright, with
feet together and arms hanging freely at the
sides. Hip-circumference was measured at the
maximum point below the waist, without
compressing the skin. Girls with WHR ratios of
more than 0.8 or boys with Waist-Hip-Ratios of
more than 0.95 are overweight. Statistical
analysis was applied to find out the significance
of the study.

Before starting the data collection work,
permissions in black and white were taken from
Principals/headmasters of the schools. The
permission from parents of the children,
undergoing examination and questionnaire
survey was also taken on the self-designed
consent form.

RESULTS AND DISCUSSION

Waist-Hip-Ratio is an indicator of visceral and
central adiposity (McCarthy et al, 2003). Both
waist and hip measurements had significant
differences between overweight and obese
children in comparison with normal children.
On the basis of WHR, 13.82% children were
found to be overweight and girls were more
overweight than boys, in both rural as well as
urban areas.

Table 1: Prevalence of overweight and obesity according to waist hip ratio

Group/Sub Group Normal Over Weight.

N % N %
All Data 1765 86.18 283 13.82
Area
1.Urban 923 90.76 94 9.24 ChiN2=35.51**(df:1)
2.Rural 842 81.67 189 18.33 C=0.13;
Gender
1.Male 1372 96.69 47 3.31 Chi2=428.23**(df:1)
2.Female 393 62.48 236 37.52 C=0.42
Urban
1. Male 828 98.81 10 1.19 ChiN2=367.76**(df:1)
2. Female 95 53.07 84 46.93 C=0.52;
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Rural
1.Male 544 93.63 37 6.37 Chi’2=127.25**(df:1)
2.Female 298 66.22 152 33.78 C=0.33;
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Figure 2: Waist Hip Ratio in Male- Female

Obesity and overweight result from an
imbalance in the energy expenditure equation
such that either food intake is in excess; energy
expenditure is deficit or both. Obesity is now
well recognized as a disease in its own right
which is preventable through changes in life
style especially diet. Obesity is a major
determinant of many non-communicable
diseases and induces diabetes mellitus and
coronary heart disease.

Physiologically, the body weight is constantly
changing in every individual. Obesity is the

result of excessive expansion of adipose tissue
mass. This disorder is often accompanied by
abnormalities in systemic carbohydrate and
lipid metabolism and the secretion and action of
insulin  alterations  thought to  reflect
diabetogenic effect of obesity. There remain
questions about the best diagnostic criteria for
this age group. Obesity is becoming an
increasing problem for children and adults in
the United States (Eckel and Krauss, 1998).
Obesity can lead to cardiovascular disease,
diabetes mellitus, sleep and respiratory
problems and psychological difficulties (Himes
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and Dietz, 1994). Abdominal obesity may be a
better predictor than overall obesity for the risk
of cardiovascular disease and Type-2 diabetes.
Waist-Circumference and Waist-Height ratios
are two simple, yet effective, surrogate measures
of abdominal obesity. The work sought to
examine the recent trends in mean waist-
circumference and waist-height ratio and
prevalence of abdominal obesity among children
and adolescents aged 6 to 19 years.

Overweight and obesity in childhood are
associated with early cardiovascular dysfunction
and promote heightened risk of cardiovascular
morbidity and mortality in adulthood. Waist-
Circumference (WC) correlates with visceral
obesity that is why obese children with elevated
WC need to be carefully monitored to prevent
long term cardio-metabolic complications
(Trandafir et al., 2020). A more central
deposition of fat has been shown to be
associated with higher blood pressure, less
favourable lipid and lipoprotein levels and
increased left ventricular-mass-index (Daniels et
al., 1999). It is found that the relations between
anthropometric measures and body fat
distribution are all dependent on age. In
addition, some of the measures are also
dependent on gender, race or percentage of
body fat. These results suggest that waist-
circumference may be the most useful measure
of fat distribution. Obesity associated diseases
are now reported with increasing frequency in
obese children and adolescents. Among these
diseases are Impaired Glucose Tolerance (IGT),
Type-2 diabetes mellitus (Sinha et al., 2002,
Goran et al., 2003) and cardiovascular diseases
(Berenson, 2005)along with other problems such
as impaired quality of life (Schwimmer et al,,
2003), poor self-esteem (French et al.,1995) and
depression (Needham and Crosnoe, 2004).
Furthermore, overweight preschool children are
more likely to be overweight school children
(Nader et al, 2006) and obese children and
adolescents are more likely to become obese
adults with all the associated health hazards
(Whitaker et al., 1997 and Ogden et al., 2002).The
level of central adiposity among children in the
USAP region is a major public health concern
because overweight and obesity may lead to
chronic non communicable diseases. Study from

USAP region suggested a need for lower
percentile cut points for children, who may be at
greater risk than children of other
races/ethnicities for metabolic diseases such as
diabetes. The wuse of waist-circumference
measurements is recommended to define health
risks for policy development and intervention
strategies. Early detection and screening of
waist-circumference among children can lead to
prevention-oriented research and practice to
decrease the likelihood of adverse health
outcomes later in life among children with
metabolic risk (Yamanaka et al., 2021). Obesity-
related cardiovascular disease is becoming more
prevalent in conjunction with the rise in
childhood obesity. Children with obesity may
exhibit early signs of cardiovascular
dysfunction: increased arterial stiffness, early
atherosclerosis, changes in the myocardial
structure and function. These are the result of
their excess adiposity, often independent of
other obesity-related comorbidities such as
dyslipidaemia and insulin resistance. Obesity in
childhood predisposes to an increased risk of
morbidity and cardiovascular mortality (Russu
etal., 2017).

CONCLUSION

Waist circumference is a useful measure, since it
is not related to race or gender. However, it is
still important to measure the fat distribution in
children and adolescents.
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