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Supplementary Material: Mortality rate attributable to untreated SAM
There has been considerable confusion regarding the level of mortality that can be expected to occur in untreated cases of SAM (Pelletier 1994; Myatt et al. 2006). The cause of this confusion is case-definitions based on the use of different indicators and, recently, the use of different anthropometric references when calculating (e.g.) weight-for-height. The functional significance of weight-for-height is known to vary both within and between populations and weight-for-height has been consistently found to be the least predictive practicable anthropometric indicator of near term mortality (i.e. when compared to MUAC, MUAC-for-age, MUAC-for-height, weight-for-age, and height-for age) (Pelletier 1994; Myatt et al. 2006). This is, in part, because weight-for-height is strongly influenced by body-shape which is known to be influenced by both heredity and environment (Myatt et al. 2009). This analysis does not use mortality estimates associated with weight-for-height because the programs reported in this study used only MUAC and oedema as admission criteria. Weight-for-height was not used in the program reported in this study because height cannot be accurately and reliably measured by a single worker (Médecins Sans Frontières 1995; Cogill 2003), weight-for-height has been shown to be too difficult to be used in community-based nutrition programs (Velzeboer et al. 1983), weight-for-height has poor predictive value (Pelletier 1994; Myatt et al. 2006), and weight-for-height is known to have negative effects on the coverage of community-based selective feeding programs (Guerrero et al. 2010). Therefore, this analysis used estimates of mortality associated with MUAC. The functional significance and predictive value (i.e. of predicting mortality) of MUAC is much more consistent both within and between populations than is the case with weight-for height (Pelletier 1994; Myatt et al. 2006).

The estimate of mortality associated with MUAC used in this study was calculated using published data on mortality associated with MUAC in untreated SAM cases. Linear interpolation was used to estimate mortality in deaths / 1000 children / year at the median admission MUAC (106.7 mm) observed in our patient cohort. The reported mortality rates were corrected to allow for a background mortality rate of 36.525 deaths / 1000 children per day which is equivalent to 1 death / 10,000 children / year. The linear interpolation process is illustrated in Table A. It was assumed that the four mortality estimates in Table A were estimating the same underlying rate and that the observed differences were due to varying lengths of follow-up time, inconsistent censoring of accidental deaths, measurement error, sampling error, and errors introduced by our use of simple linear interpolation. Under this assumption an average of the four estimates is likely to be a more accurate estimator than any single estimate. The harmonic mean was used because it is better suited to summarising rates than (e.g.) the arithmetic mean.
The analysis conducted for this study models the expected number of deaths using the Poisson distribution with a mean equal to the harmonic mean of the four estimates in Table A (i.e. 207 deaths / 1000 / year) in populations with the same size as the study cohort. The range of this distribution included the lowest and highest rates shown in Table A. This range is reflected in the reported distribution of DALYs averted. Duration of survival in months (i.e. the time from the date of admission to the date of death) was modelled using a Gamma (θ = 1, k = 6) distribution. Under this model about half of all deaths will have occurred within six months of the date of admission. This is also reflected in the reported distribution of DALYs averted.

The estimated mortality rate used in this analysis is probably conservative (i.e. it is likely to result in an underestimate of the number of DALYs averted) because the harmonic mean is more strongly influenced by low outliers than by high outliers and because the background mortality rate correction used (i.e. 36.525 deaths / 1000 children / day) is the upper level expected for countries in which CMAM interventions operate and in non-emergency conditions.
Table A The process used to estimate mortality associated with untreated SAM.

	Source
	Reported mortality at two MUAC thresholds in deaths / 1,000 / year
	Slope (β)
	Expected excess mortality at MUAC = 106.7mm

	
	MUAC threshold
	Mortality
	
	

	Briend & Zimicki (1986)
	100 mm
	304
	β = [image: image1.png]



	304 + β × 6.7 − 36.525 = 183.055

	
	110 mm
	178
	
	

	Briend (1987)
	100 mm
	593
	β = [image: image2.png]195-533
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	593 + β × 6.7 − 36.525 = 292.495

	
	110 mm
	199
	
	

	Vella (1994)
	105 mm
	366
	β = [image: image3.png]557386
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	366 + β × 1.7 − 36.525 = 276.605

	
	115 mm
	55
	
	

	Pelletier (1993)
	100 mm
	340
	β = [image: image4.png]



	340 + β × 6.7 − 36.525 = 146.025

	
	110 mm
	105
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