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needs to be tested in comparison with locally derived
centiles, adjusted for parental heights and validated
against surrogates of adiposity (such as lipid
profiles) and objective measures of fat mass
determination.

Indraneel Banerjee,
Department of Pediatric Endocrinology,
Royal Manchester Children’s Hospital,

Manchester, UK.
Dilip Kumar Mukherjee,

Department of Pediatrics, Ramakrishna Mission,
Seva Prathishthan, Kolkata, India.

Corresponding author:
Dr. I. Banerjee,

E-mail:i.banerjee@nhs.net,
ibanerjee@freeuk.com

REFERENCES

1. Cole TJ. A chart to link child centiles of body mass
index, weight and height. Eur J Clin Nutr 2002; 56:
1194-1199.

2. Kuczmarski RJ, Ogden CL, Grummer-Strawn LM,
Flegal KM, Guo SS, Wei R et al. CDC growth charts:
United States. Adv Data 2000; 314: 1-27.

3. Banerjee I, Ghia N, Bandyopadhyay S, Syed HN and
Mukherjee D. Body mass index in Bengali
adolescents. Indian Pediatr 2005; 42: 262-267.

The W-H Index Revisited

The W-H index is the difference of weight and
height Z scores and may be used as a measure of
adiposity. However its utility was criticised in Dutch
children, where it correlated better with height
(correlation coefficient, r = –0.5) than with weight
(r = 0.2) - exactly the opposite characteristic of an
adiposity marker(1). In Indians, body mass index
(BMI) Z scores based on US normative data(2)
underestimate adiposity as values are low even in
those relatively obese; it is possible that the W-H
index may be an additional tool in determining
adiposity in the Indian context.

We examined a 4 year follow up of 759 healthy
Bengali Indian adolescents (416 boys, 343 girls) of
age 11-16 years with normal nutrition to obtain 1730
data points (970 males) in linked cross sectional
analysis(3). Height, weight and BMI Z scores and
W-H indices were calculated using US normative
data. The mean (SD) BMI Z score was –1.2 (1.2),
and the mean (SD) W-H index was –0.3 (0.9). The
W-H index was in strong correlation with BMI Z
scores (Fig.1, r = 0.9, p < 0.001), in keeping with
other observations(1). However, in our study, the
W-H index was in stronger correlation with weight
(r = 0.5, p <0.001), than with height (r = –0.3, p
<0.001), contrary to that in Dutch children.

In Fig.1, most BMI Z scores were <+2; these
children were, therefore, not obese by US criteria.
However, 33% of W-H indices were >0 [mean (SD)
0.7 (0.6)], and 10% were >+1 [mean (SD) 1.5 (0.5)].
The subgroup with W-H index >+1, contained 10%
of the highest BMI Z scores [mean (SD) 0.6 (0.5)]
and 52% values within the highest BMI Z score
quintile [mean (SD) 1.0 (0.7)]. W-H index >0
had a sensitivity of 95% and a specificity of 82% to
detect a BMI Z score of –1 in receiver operator
characteristic plots. With increasing BMI Z scores,
specificity increased but sensitivity of detection
decreased. At BMI Z scores of –0.5 and 0, the
respective sensitivities were 71% and 42% and
specificities were 95% and 99%. We therefore
anticipate use of the W-H index to identify relatively
obese Indian children, even if BMI Z scores using
US normative data are misleadingly low. This tool

Fig. 1. The W-H index in strong correlation with BMI Z
scores in Bengali adolescents.
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