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Background

• It is estimated that worldwide 8.5 million infants under 6 
months (<6m) are wasted; a burden only recently recognised.

• WHO recommendations on severe acute malnutrition 
(SAM) management in this age group (2013) are based on 
“very low quality” evidence.

• In a 2015 prioritisation exercise, 64 experts identified 
“defining severe acute malnutrition (SAM) in this age group” 
as the top priority question.

• There is a need to identify the best indicators for 
diagnosing SAM in infants <6m to progress management.

Methods

• We reviewed methods to detect cases of SAM in 
infants<6m using a systematic literature review and 
assessed their appropriateness using 11 properties, 
previously identified by Myatt et al.(1) in a review of SAM 
detection methods for older children.

• Properties examined were: simplicity, acceptability, cost, 
precision, accuracy, sensitivity, specificity, predictive 
value, objectivity, quantitativeness and independence of 
age.

• Indicators of SAM in infants <6m were selected based on 
a systematic literature review.

• Those included were: clinical signs in the infant, clinical 
signs in the mother, weight for age z-score (W/A), length 
for age z-score (L/A); weight for length z-score (W/L); 
mid-upper arm circumference (MUAC) with a fixed cut-
off; and MUAC-for-age (MUAC/A).

• Clinical signs identified in the literature were: “infant too 
weak to suckle”, “recent infant weight loss” and/or 
“maternal milk insufficiency (MMI)”. 

Results (2)

Results (1)

Conclusions
• We propose the use of MUAC and W/A, alongside simple clinical indicators and identification of 

kwashiorkor, as the standard indicators for acute malnutrition in infants <6m.
• This is a key step in enabling the identification and management of SAM in infants <6m to catch-

up with the successes of “community-based management of acute malnutrition“ (CMAM) 
currently in place for older children; identification of high risk infants is critical to help formulate 
interventions.

• We also suggest that infants born small or preterm should have the same anthropometric 
indicators for admission due to their heightened risk of mortality.

• Priorities for future research include: a formal evaluation of a new tool which helps community 
health workers identify and triage SAM in infants<6m (“the C-MAMI” tool) (2); and assess the 
validity and acceptability of using MUAC and W/A to identify wasted infants in the community at 
scale.  

Results (3): Differences in weight-for-age z-score using low and high accuracy scales

Properties Indicator

Clinical* 

(infant)

Clinical* 

(mother)

W/A L/A W/L MUAC MUAC/A

Simplicity No No No No No Yes No 

Acceptability No No Yes Yes Yes Yes Yes

Cost No No Yes‡ No No Yes Yes

Objectivity No No Yes Yes Yes Yes Yes 

Quantitativeness No No Yes Yes Yes Yes Yes 

Independence of 

age

Yes Yes No No No Yes No

Precision 

(reliability) 

Unknown Unknown Yes No No Yes Yes

Accuracy Unknown Unknown No‡ No No Yes No

Sensitivity No No Yes No No Yes Yes

Specificity No No Yes No No Yes Yes

Predictive value Unknown Unknown Yes No No Yes Yes

* clinical (infant) includes “too weak to suckle” or “recent weight loss”; clinical (mother) includes MMI. 

• W/A and MUAC scored best across the 11 properties reviewed.  MUAC with a fixed cut-off 
scored highest overall (Table in Results (2)).

• Studies have found MUAC to have the highest predictive value for mortality in infants <6m, 
followed by W/A and then W/L. 

• Age calculations in W/A and MUAC/A measures can add inaccuracies and scales used for 
weight suffer a trade-off between cost and accuracy (see Figure in Results (3)).

• W/L, the current WHO recommended indicator, scored poorly due to difficulty, 
unacceptability and inaccuracy of measuring length in infants, and poorer predictive value for 
mortality. 

• When comparing predictive value of using “MUAC only” vs “MUAC or W/A” vs “MUAC and 
W/A”, there was no significant difference. However using MUAC and W/A did identify 
additional infants, and this group did have high case fatality (5%).

For example, a 3-month old 
infant weighing 3.96kg has  
W/A z -3.02 (SAM) 
whereas rounded up to 
4.0kg, as would occur with 
100g gradient scales, their 
W/A z is -2.94 (not SAM)
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* Full version of this report here: http://www.ennonline.net/mamicasedetectionreview
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