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height of the individual Ashwell [11] in her unique study states that this 
ratio is more sensitive than BMI as an early warning of health risk when 
monitored on a regular basis. This ratio is not age or sex dependent. 
Hence 0 5 is said to be a cut-off, and keeping waist circumference to less 
than half of the height can serve as the goal.

Skinfold thickness is said to be a measure for subcutaneous fat, 
based on a hypothesis that body fat is equally distributed all over 
the body. There are seven sites in which skinfold thickness can be 
measured. In our study we have used triceps as the site Reilly JJ et al. [4] 
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Hence, it can be concluded that though waist circumference is 
good indicator of obesity, and in predicting the cardiovascular risks, 
it cannot be used in uniformity worldwide in the definition of obesity, 
as it is highly variable according to the trends in the particular ethnic 
groups. Also, those children with waist circumference above 75th 
centile can be considered under risk, and can be advised regarding the 
prevention strategies. This action point has been taken into reference 
from the study done by Kuriyan R, et al. in Bangalore [15].

The waist by height ratio percentile tables and curves when 
compared to similar studies, have remained same with insignificant 
differences. Also, it is similar among different age groups and among 
boys and girls. This indicates that the waist circumference could be 
monitored on an individual basis, with respect to their heights in 
agreement with the study done by Lemieux, et al. [18]. The prevention 
strategies as simple as exercise and diet can be easily adopted on their 
own. Also, our study substantiates the following points quoted by 
Ashwell [11] and Motswagle, et al. [8] that, waist by height ratio is 
more sensitive than BMI as an early warning of health risks. Also, the 
value obtained between is 75th and 85th centile in each age group stands 
close to 0 5 in our study, similar to what they state, for 0 5 being the 
boundary value for risk detection [19].

The prevalence of overweight and obesity obtained from waist 
circumference and waist height ratio are similar. Hence it can be said 
waist to height ratio also indicates central adiposity and a good indicator 
as an action point for Pediatric metabolic syndrome. The triceps 
skinfold thickness percentile charts and curves have been plotted, and 
the values obtained are similar to the values obtained by Khadilkar, et 
al. [20], from school children in the five Metropolitan cities. It is also 
been noted that the values in the pubertal age group, >12 years, differ, 
when compared to the studies done all over the world, where centile 
charts are proposed [21]. This again substantiates the point that the 
fat deposition is a highly variable entity especially in the pubertal age 
group and requires region specific, ethnicity specific charts [12].

Also these have to be modified on a regular basis with respect to 
the secular trends of obesity [22]. One of the limitations with respect 
to skinfold thickness in our study is the number of sites it is measured. 
Better results are obtained with 3 or 7 sites [23]. Also, the prevalence 
obtained from BMI is far more than what has been obtained in the 
recent studies done at Bangalore and the 5 metropolitan cities, though 
we have included children from all socioeconomic statuses [15, 16]. 
This could be explained by the fact that children are definitely being 
exposed to more obesogenic factors in the form of parental life style 
and behavior modifications in trend with the technology [24]. We 
conclude from our present study that, it is necessary to develop our 

own percentile charts for waist circumference, waist by height ratio 
and skinfold thickness which varies among different races and ethnic 
groups. They can be simple bedside clinical tools to detect more 
children at risk [25].

What we already know?

BMI is used to detect and define obesity worldwide. 

What this study adds?

BMI when added on with waist circumference, waist to height ratio 
and skinfold thickness plotted on population-specific charts, specifies 
the target of different aspects of obesity, hence better counseling can be 
carried out by a pediatrician. 
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