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Background: Traditionally, weight-for-length/height z-score (WLZ) was used to assess wasting (a mortality 

risk factor) in children 0-59 months. A recent consultation reached a majority position that mid-upper arm 

circumference (MUAC) is a better mortality predictor than WLZ in children 6-59 months. In addition, MUAC 

collected at the ages of 6-14 weeks has shown to identify infants more likely to die before reaching one year. 
 

To understand which body compartment is most affected by undernutrition, associations between 

anthropometric indicators and body composition data have been studied in children aged 6-59 months. To our 

knowledge, no such study has been done in children aged 0-6 months. We aimed to study these associations. 
 

Methods: Weight, length, MUAC, and lean and fat mass (LM and FM, respectively) obtained by 

air-displacement plethysmography of infants aged 0-6 months were obtained from an Ethiopian birth cohort 

study. The data, originally used to construct body composition reference data, measured infants at birth, 1.5, 

2.5, 3.5, 4.5, and 6 months of age. A complete set of measurements available for 2506 out of a total of 2777 child 

measurements (563/598, 403/436, 414/444, 413/446, 368/415, and 345/441 in each age, respectively) was used for 

this analysis. 
 

Weight and length data were transformed to sex-and age-specific weight-for-length z-score (WLZ) values 

using the 2006 WHO growth standards. To remove the confounding positive association between LM or FM 

and length, we calculated sex- and age-specific standardised residuals values obtained from regressing LM or 

FM on length, separately by sex and age of measurement. 
 

The associations between MUAC, WLZ, length, and body composition residuals were assessed using 

correlation analysis. We used regression analysis to assess the independent contribution of body composition 

residuals to MUAC and WLZ. All analyses were done separately by age. 
 

Results: MUAC was strongly and positively correlated with length at all ages (correlation values range 0.42 to 

0.61) compared to WLZ which correlated negatively with length only between birth and 2.5 months (range -12 

to -15). Both MUAC and WLZ were strongly and positively correlated with LM and FM standardised residuals 

with correlation values being systematically greater for WLZ (range 0.53 – 0.82 and 0.54 – 0.77, for LM and 

FM respectively) than for MUAC (range 0.28 – 0.42 and 0.45 – 0.63, respectively). 
Together LM and FM standardised residuals (controlled for sex) explained over 93% of WLZ variance at all 

ages (see table 1). In contrast, LM and FM residuals explained between 37 – 52% MUAC variance. 
 

Conclusions: LM and FM values have stronger associations with WLZ and together they explain almost all the 

variance of this anthropometric indicator compared to MUAC in children aged 0-6 months. Given these 

findings, it is unlikely that any greater capacity of MUAC to predict mortality among infants can be explained 

by the overall variability in body composition. 
 
 
 


