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Background 
 

In India, community nutrition surveys of children use weight-for-height Z scores (WHZ) and the World 

Health Organisation (WHO) International Growth Standards to classify malnutrition and to admit children to 

the nutrition rehabilitation program. Weight-for-height, an age independent indicator, does not provide 

information about the prevalence of stunting (height) and underweight which are age-dependent. 
 

Children who participated in a rural-community based intervention trial, in Maharashtra, India, of the effect 

of vitamin B-12 supplementation on growth and body composition were measured at before and after 18 

months. The B-12 intervention was discontinued and recruitment stopped when a state-wide government 

nutrition programme for undernourished children was rolled out. 
 

Methods 
 

One hundred and eleven children (6–60 months; 54 boys) attending village Anganwadi centres were enrolled. 

According to baseline WHZ: 54 were severely wasted (WHZ<-3sd, severe acute malnutrition, SAM), 32 

moderately wasted (WHZ>=-3 and <-2sd, moderate acute malnutrition, MAM) and 25 were normal 

(WHZ>=-2sd). Measures included socio-demographics, anthropometry, bioimpedance, and total body water 

using deuterium dilution. These measures were repeated at 18 months (N=107; loss to follow up, 1 MAM, 3 

normal). The SAM and MAM children were enrolled in the Government’s 30 days-nutrition rehabilitation 

program during the follow up period. The children received three times every day, at 8am, 4pm and 6pm, 

fresh, locally prepared food items providing 900 kcal and 20 g protein. This is in addition to two meals 

provided in Anganwadi (at 10am and 12noon) and food consumed at home, and daily multi-micronutrients 

and calcium supplements. 
 

Results 
 

No children had any chronic illness, or oedema, and all were free-living. At enrolment, using age based 

indicators of weight and height all children were underweight (WAZ <-2sd), and in addition 59 (55%) were 

either stunted and/ or wasted (HAZ and WHZ <-2sd) (Figure1). 
At 18 months five children were still classified as SAM, 17 improved to MAM and 20 to normal category. 

Head circumference-for-age Z scores did not change: (mean) baseline, -2.79 ±1.3 and 18 months, -2.31 ±1.1. 

Rate of weight gain (g/kg/d) over 18 months was higher in SAM than in MAM or normal children: Median 

(25th, 75th centile) 0.78 (0.60, 1.26) SAM; 0.52 (0.40, 0.65) MAM and 0.62 (0.40, 0.68) normal group, (p<0.001, 

Mann Whitney test). 
 

After 18 months, 51 children were severely stunted, 94 severely underweight and 55 were still in MAM group. 

Using WHZ, 52 children were normal, but three out of four (n=39) were still stunted and/or underweight 

(HAZ or WAZ <-2sd). 
 

Conclusions 
 

The sole use of weight-for-height as an indicator in community nutrition surveys underestimates the burden 

of stunting and underweight. The village rehabilitation resulted in slow and poor recovery in children who 

had composite anthropometric failures. Current protocols of screening for and the community-based 

management of undernutrition in India need improvement. 
 


