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Abstract
Objective: Reducing the burden of childhood severe acute malnutrition (SAM) is key
to improving global child health outcomes. Assessing cost-effectiveness of nutrition
interventions remains an important evidence gap. Disability-adjusted life years
(DALYs) are a common indicator used in cost-effectiveness analyses. DALYs were
established by the Global Burden of Disease (GBD) study. Recent iterations of the
GBD have changed the methods used to calculate DALYs by dropping age-weight-
ing and discounting (AD) and updating disability weights (DW). Cost-effectiveness
analyses may use either local or international standard life expectancies (LE).
Changes in model specifications for calculating DALYs may have implications for
cost-effectiveness analyses using DALYs, interpreting historical DALY estimates,
and related resource allocation decisions. The present study aimed to quantify
the magnitude of change in estimates of DALYs attributable to SAM given recent
methodological changes.
Design: From secondary data analysis, using parameter values from routine
programme monitoring data for two SAM treatment programmes and published lit-
erature, eight calculation models were created to estimate DALYs with and
without AD, using different sets of DW, and local v. standard LE.
Results: Different DW had a marginal effect on DALY estimates. Different LE had a
small effect when AD was used, but a large effect when AD was not used.
Conclusions:DALYestimates are sensitive to themodel used. This complicates com-
parisons between studies using different models and needs to be accounted for in
decision making. It seems sensible for analyses to report results using models with
and without AD and using local and standard LE.
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There is growing consensus that reducing the burden
of severe acute malnutrition (SAM), or severe wasting, in
children is a key component in improving global child
nutrition outcomes and child survival(1). Assessing the
cost-effectiveness of interventions addressing SAM treat-
ment and prevention remains an important evidence
gap(2). As part of assessing the effectiveness and cost-
effectiveness of interventions addressing SAM, outcomes
can be measured using either disease-specific measure-
ments, such as the number of SAM cases that are discharged
as cured, or measures that can be applied across all
diseases such as disability-adjusted life years (DALYs).

The DALY is a standard metric for disease outcomes that
was developed to aid global comparisons in the Global
Burden of Disease (GBD) study, an effort initiated by the

WHO in 1992 to provide policy makers with a quantitative
basis with which to measure disability related to disease
and injury(3–6). The DALY is also an important indicator
in comparing the effectiveness and cost-effectiveness of
different interventions and the resource investment
required in preventing and treating different diseases.

DALY calculations comprise two different estimates:
(i) the number of years lived with disability (YLD); and
(ii) the number of years of life lost (YLL) associated with the
condition of interest. DALYs are estimated as the sum of the
YLD and YLL components.

YLD for different diseases are calculated using disease-
specific disability weights that range between 0 (perfect
health) and 1 (death) and the duration of disability. The
disability weight for SAM used in the 2004 GBD study
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was 0·053(7). In the 2010 GBD study update, this weight was
increased to 0·127 and a separate disability weight was
specified for kwashiorkor (0·055)(8). These disability weights
were changed slightly in the 2013 GBD update to 0·128
and 0·051, respectively(9).

YLL is calculated using estimates of mortality associated
with the condition of interest when untreated, life expect-
ancy and age at death. Prior research estimating DALYs
attributable to SAM has shown that the largest contribution
comes from the YLL component. This is due to the high risk
of mortality associated with SAM among young children
and the short duration of both treated and untreated
SAM disease episodes(10–13).

Methods differ for DALY calculations used for estimating
burden and for estimating cost-effectiveness.When calculat-
ing DALYs for cost-effectiveness analysis in a specific con-
text, local life expectancies from local life tables have been
used in preference to ‘standard expected years of life lost’
(SEYLL)(14–16). In contrast, when using DALYs to estimate
disease burden, SEYLL is used to avoid inequalities in the
weighting of mortality across countries. The 2010 GBD
study, for example, used a version of SEYLL with a life
expectancy at birth of 86·02 years for males and females
and recent estimates from the UN Population Division
specify a life expectancy at birth of 91·94 years(17,18). Use
of SEYLL may have important implications when comparing
DALY estimates between studies calculating disease burden
and those assessing cost-effectiveness of an intervention in a
specific context. This may be a particular problemwith SAM
and other conditions that are prevalent in societies with
much shorter expected life spans than SEYLL.

For the 2010 GBD study, DALY methods were changed
to drop the elements of age-weighting and discounting(8).
Age-weighting places more weight on the years of life in
early adulthood, with earlier and later years of life given
less weight. Discounting places less weight on outcomes
that are well into the future than it does to near-term
outcomes. The use of age-weighting and discounting has
been a long-standing source of controversy(17,19–21).
Abandoning age-weighting and discounting means that
all years of life are given equal weight. This ‘no frills’
approach may present challenges in interpreting historical
DALY estimates because older DALY estimates made using
age-weighting and discounting may differ substantially
from DALY estimates made using the ‘no frills’ approach.
This has implications for analysis of cost-effectiveness
using DALYs and related decision making for allocation
of resources.

Previous studies have assessed effects on DALY
estimates of changes in model specifications when estimat-
ing disease burden(22,23). One cost-effectiveness analysis
assessed cost per DALY averted attributable to wasting
and stunting by different cash-based preventive interven-
tions using models with local life expectancy, and pre-
sented results calculated with and without age-weighting
and discounting(12). To date there has been no published

work quantifying the magnitude of the difference in
DALY estimates that may be caused by both the use of
SEYLL and the abandoning of age-weighting and discount-
ing for conditions such as SAM affecting young children
that are associated with high mortality and little or no last-
ing disability. The objective of thework presented herewas
to demonstrate the magnitude of change in estimates of
DALYs attributable to SAM using different disability
weights, local and SEYLL life expectancies, and age-
weighting and discounting.

Methods

DALY calculation models were constructed using three
binary parameters: (i) with age-weighting and discounting
(AD) v. without AD, or ‘no frills’ (NF); (ii) local life expect-
ancies and SEYLL; and (iii) disability weights from GBD
2004 and GBD 2010. These parameters were exhaustively
combined giving eight different models:

1. AD; local life expectancy; GBD 2004 disability weights
2. AD; local life expectancy; GBD 2010 disability weights
3. AD; SEYLL; GBD 2004 disability weights
4. AD; SEYLL; GBD 2010 disability weights
5. NF; local life expectancy; GBD 2004 disability weights
6. NF; local life expectancy; GBD 2010 disability weights
7. NF; SEYLL; GBD 2004 disability weights
8. NF; SEYLL; GBD 2010 disability weights

Each of these models was tested by using them to
estimate the number of DALYs averted by two pro-
grammes: (i) a small (i.e. 724 admissions between June
2009 and June 2010) community-based management of
acute malnutrition (CMAM) programme delivered by
Save the Children operating in a single health district in
Southern Bangladesh(24); and (ii) a large (i.e. 919 876
admissions between September 2009 and October 2014)
CMAM programme delivered by the Nigerian Ministry of
Health supported byUNICEF and operating in eleven states
in Northern Nigeria (Adamawa, Bauchi, Borno, Gombe,
Jigawa, Kano, Katsina, Kebbi, Sokoto, Yobe and Zamfara
states)(25,26). The DALY calculation for all models followed
the process outlined in the influence diagram/flowchart
shown in Fig. 1. DALYs are outcomes which an interven-
tion aims to ‘avert’ or prevent, so we quantify the DALYs
associated with any deaths or disability that are expected
to have been ‘averted’ or prevented by the intervention.

The number of cases admitted, the average age at admis-
sion, the proportion of cases discharged as cured, the pro-
portion of cases that were female and the average mid-
upper arm circumference (MUAC) at admission were taken
from routine programme monitoring statistics summarising
programme admission and exits(27,28). The average length
of the untreated SAM disease episode was set to 6 months
for all models. This is the average episode length found
using three monthly and six monthly follow-up periods
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reported from Senegal and the Democratic Republic of
Congo(29). Local male and female life expectancies were
taken from local life tables for the period of programme
operation(30). Standard life expectancies were taken from
the ‘Frontier 2050’ SEYLL(18). Expected mortality for
untreated SAM cases was estimated using published data
on mortality associated with low MUAC in SAM cases in
the absence of treatment programmes(31–35). Using these

historical data with cohorts of children of similar age to
the children enrolled in the two SAM treatment pro-
grammes under analysis and from countries with limited
access to health services, we calculated an expected mor-
tality rate for the median admission MUAC in both pro-
grammes using linear interpolation(11,25). This expected
mortality rate was corrected for background mortality esti-
mated from published data on under 5 years mortality rates
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Fig. 1 Influence diagram/flowchart showing the process for calculating DALYs for all models. *A weighted average (i.e. by case
numbers in each category of SAM) disability weight was used. †A weighted (i.e. by numbers of males and females) average of male
and female life expectancies was used in YLL calculations for models using local life expectancies; othermodels used SEYLL (DALY,
disability-adjusted life year; SAM, severe acute malnutrition; YLL, years of life lost; SEYLL, standard expected years of life lost; YLD,
years lived with disability; MUAC, mid-upper arm circumference; U5MR, under 5 years mortality rate)
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(U5MR) for the times and places of the historical cohort
studies(36). To estimate the number of deaths averted, the
corrected expected mortality rate was multiplied by the
number of cases of SAM successfully recovered by the pro-
grammes. Children who died during treatment were
assumed to both (i) have not responded to treatment and
(ii) for treatment to have contributed no benefit in terms
of reduced disability, reduced duration of disability or
increased duration of life in the analyses reported here.
This method for calculating expected mortality has been
described in detail previously(11,25). The specific values
used for these parameters are shown in Table 1.

A sampling-based estimation approach was used, with
each parameter modelled by a probability distribution
centred upon the best estimate of the parameter with a
range reflecting uncertainty(11,25). Proportions were mod-
elled using the binomial distribution. The expected number
of deaths was modelled using the Poisson distribution.
Age at admission and duration of an untreated SAMepisode
were modelled using the standard gamma distribution.
The standard gamma distribution is convenient as ages
and durations below 0 are not generated. Disability weights
from the GBD 2010 are presented with 95 % uncertainty
limits. These were modelled using the continuous uniform
distribution with a range defined by the lower and upper
95 % uncertainty limits. Standard YLL and YLD calculations
were performed (see Fig. 1). The 50th, 2·5th and 97·5th
percentiles of the results provided point estimates and
approximate lower and upper 95 % confidence limits,
respectively. All models were evaluated using one million
replicates. Data were analysed using purpose-written R
language (version 3.4.3) scripts managed by the R-Analytic
Flow (version 3.1.4) scientific workflow system.

Results

YLL, YLD and DALY estimates for the different models are
shown in Table 2. The results show which parameters
most strongly influenced DALY estimates. Choice of dis-
ability weight was not an important factor in DALY esti-
mates. For acute conditions, like SAM, that are associated
with high mortality early in life, DALYs are dominated by
the YLL component which comprised more than 99 % of
the DALY estimates in all models. Using SEYLL with AD
had little effect because YLL far in the future count for little
when AD is used. NF had a major effect because YLL far in
the future count as much as YLL close in time. SEYLL had a
major effect with NF because the extra years (i.e. compared
with local life expectancy) contributed a large number of
YLL. The combined effect of NF and SEYLL was larger
for the Nigeria programme because local life expectancy
in Nigeria is lower than in Bangladesh and both are consid-
erably lower than in the SEYLL.

Using the older model specifications for DALY estima-
tion, with local life expectancy as recommended for
cost-effectiveness analysis, along with AD and GBD 2004
disability weights, the models yielded 4717 DALYs averted
by the Bangladesh programme and 4 928 765 DALYs
averted by the Nigeria programme as shown in Table 2
and in Figs 2 and 3. Changing to an NF approach and updat-
ing to GBD 2010 disability weights, while keeping local life
expectancy, produced 9064 DALYs averted by the
Bangladesh programme and 8 247 507 DALYs averted by
the Nigeria programme. The change from old to new model
specifications using local life expectancy resulted in an
almost 2-fold increase in DALYs (1·9-fold for the
Bangladesh programme and 1·7-fold for the Nigeria pro-
gramme). Changing to an NF model with SEYLL resulted
in 12 589 DALYs averted by the Bangladesh programme
and 14 088 170 DALYs averted by the Nigeria programme.
These results show that changing from the old to the new
model specifications used in the 2010 GBD resulted in an
almost 3-fold increase in DALY estimates for both countries
(2·7-fold for the Bangladesh programme and 2·9-fold for
the Nigeria programme). These findings are similar for both
programmes despite differences in geographic context, pro-
gramme scale and local life expectancies.

Discussion

The different DALY calculation models can give very dif-
ferent results. Models using AD produce similar results
regardless of which expectation of life expectancy or dis-
ability weight is used. These models consistently pro-
duced lower estimates of DALYs averted than those
without AD. Age-weighting places more weight on the
years of life in early adulthood. Earlier and later years
of life are given less weight. Discounting places less
weight on outcomes that are well into the future than it

Table 1 Parameters values used in each model

Value for

Parameter Bangladesh Nigeria

Number of wasted cases admitted* 711 905 434
Number of kwashiorkor cases admitted* 6 1656
Number of cases both wasted and with
kwashiorkor admitted*

7 12 786

Proportion of cases discharged as
cured* (%)

91·9 75·2

Average age at admission* (months) 19·4 15·6
Average MUAC at admission* (mm) 106·7 106·1
Average length of an untreated SAM
episode† (months)

6 6

Male local life expectancy‡ (years) 66·0 53·4
Female local life expectancy‡ (years) 67·2 55·6
Proportion of cases that are female* (%) 62·0 49·0
Expected mortality‡ (/1000 per year) 210 225

MUAC, mid-upper arm circumference; SAM, severe acute malnutrition; SEYLL,
standard expected years of life lost.
*From routine programme monitoring and evaluation data.
†Assumed value. Taken from published data(29).
‡From published data (described in text). Local life expectancies are given here. Life
expectancy for models using standard life expectancy used the ‘Frontier 2050’
SEYLL, which has a life expectancy at birth of 91·94 years(18).
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Table 2 YLL, YLD and DALY estimates* for SAM according to the different models using data from Bangladesh and Nigeria

Location

Model Source of
disability
weights

YLL YLD DALY Proportion of
DALYs from
YLL (%)AD Life expectancy Estimate 95% CI Estimate 95% CI Estimate 95% CI

Bangladesh Yes Local GBD 2004 4712 [3942, 5528] 4·4 [1·5, 10·8] 4717 [3946, 5533] 99·9
GBD 2010 4713 [3943, 5529] 11·4 [3·8, 27·8] 4725 [3955, 5543] 99·7

SEYLL GBD 2004 4920 [4116, 5773] 4·4 [1·5, 10·8] 4923 [4121, 5778] 99·9
GBD 2010 4921 [4118, 5773] 11·4 [3·8, 27·8] 4933 [4130, 5787] 99·8

NF Local GBD 2004 9018 [7546, 10 572] 15·9 [6·2, 32·7] 9034 [7563, 10 588] 99·8
GBD 2010 9020 [7549, 10 575] 40·9 [15·9, 84·1] 9064 [7593, 10 617] 99·5

SEYLL GBD 2004 12 543 [10 505, 14 705] 15·9 [6·2, 32·7] 12 560 [10 523, 14 722] 99·9
GBD 2010 12 546 [10 505, 14 699] 40·9 [15·8, 84·2] 12 589 [10 549, 14 742] 99·7

Nigeria Yes Local GBD 2004 4 924 773 [4 848 110, 5 011 945] 3857·7 [1255·3, 9751·4] 4 928 765 [4 849 874, 5 020 384] 99·9
GBD 2010 4 924 707 [4 847 862, 5 011 910] 9968·7 [3228·6, 25 207·5] 4 934 996 [4 852 285, 5 033 952] 99·8

SEYLL GBD 2004 5 448 725 [5 361 494, 5 549 933] 3851·8 [1248·4, 9745·9] 5 452 737 [5 363 262, 5 558 320] 99·9
GBD 2010 5 448 832 [5 361 276, 5 550 062] 9942·6 [3221·4, 25 167·8] 5 459 120 [5 365 659, 5 572 184] 99·8

NF Local GBD 2004 8 202 698 [8 063 371, 8 313 060] 16 558·6 [6441·8, 34 088·9] 8 220 016 [8 087 738, 8 324 917] 99·8
GBD 2010 8 202 729 [8 063 501, 8 313 300] 42 621·8 [16 538·0, 87 749·9] 8 247 507 [8 122 749, 8 345 926] 99·5

SEYLL GBD 2004 14 043 218 [13 893 624, 14 169 115] 16 557·9 [6420·3, 34 046·4] 14 060 477 [13 917 568, 14 181 646] 99·9
GBD 2010 14 043 273 [13 894 093, 14 169 068] 42 744·9 [16 618·7, 87 977·3] 14 088 170 [13 952 253, 14 203 166] 99·7

YLL, years of life lost; YLD, years lived with disability; DALY, disability-adjusted life year; SAM, severe acute malnutrition; AD, age-weighting and discounting; NF, age-weighting and discounting not used (‘no frills’); SEYLL, standard expected
years of life lost; GBD 2004, disability weights from 2004 GBD; GBD 2010, disability weights from 2010 GBD; GBD, Global Burden of Disease study.
*Intervals (ranges) are expressed in ISO 31-11 form. The form [a, b] expresses the interval a ≤ x ≤ b. For example, [3942, 5528] is used to represent an approximate 95% CI that ranges between 3942 and 5528.
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does to near-term outcomes. The combination of age-
weighting with discounting means that the extra years
of life in later years associated with using SEYLL will make
only a small contribution to the YLL component of DALY
estimates. For example, a child dying at 2 years of age
yields YLL = 35·2 when SEYLL is used, and YLL = 33·7
using the local sex-combined life expectancy for
Bangladesh (66·60 years) and YLL = 31·8 using the local
sex-combined life expectancy for Nigeria (54·50 years)
when AD is used. Inclusion of YLD makes little contribu-
tion to the DALY estimate because the duration of the
untreated SAM disease episode is short. It is unsurprising
that removing AD increased the DALY estimate as many
more life years are given higher values. Similar results
were found by Devleesschauwer and colleagues(22)

who reported a more than twofold increase in DALY
estimates when assessing the disease burden attributable

to alcohol use disorder when switching from using AD to
an NF model when SEYLL was used.

The models using the NF approach and the SEYLL all
produce similar results regardless of the disability weight
used and produce the highest DALY estimates of all the
models. As expected, SEYLL produced higher estimates
than local life expectancy because it raises life expectancy
far above the local life expectancies in our study settings.
Given that SAM disproportionately affects poorer regions,
cost-effectiveness analyses for this condition may be par-
ticularly affected by these changes to the DALY model.

The models using the NF approach and the local life
expectancies produced similar results, with mid-range
DALY estimates.

The choice of disability weights had a marginal effect
across all models. This would be the same for any acute
condition associated with high mortality and no lasting

AD–LOCAL–2004

AD–LOCAL–2010

AD–SEYLL–2004

AD–SEYLL–2010

NF–LOCAL–2004

NF–LOCAL–2010

NF–SEYLL–2004

NF–SEYLL–2010

4 6 8 10
Millions of DALYs

12 14

Fig. 3 DALYs averted by the Nigeria CMAM programme(25,26) according to the eight calculation models (AD, age-weighting and dis-
counting used; NF, age-weighting and discounting not used (‘no frills’); LOCAL, local life expectancy used for YLL estimates; SEYLL,
‘Frontier 2050’ SEYLL used for YLL estimates(18); 2004, disability weights from 2004 GBD; 2010, disability weights from 2010 GBD);
plot shows point estimates with the approximate 95% CI represented by horizontal bars (DALY, disability-adjusted life year; CMAM,
community-basedmanagement of acutemalnutrition; YLL, years of life lost; SEYLL, standard expected years of life lost; GBD, Global
Burden of Disease study)

AD–LOCAL–2004

AD–LOCAL–2010

AD–SEYLL–2004

AD–SEYLL–2010

NF–LOCAL–2004

NF–LOCAL–2010

NF–SEYLL–2004

NF–SEYLL–2010

4 6 8 10
Thousands of DALYs

12 14

Fig. 2 DALYs averted by the Bangladesh CMAM programme(24) according to the eight calculation models (AD, age-weighting and
discounting used; NF, age-weighting and discounting not used (‘no frills’); LOCAL, local life expectancy used for YLL estimates;
SEYLL, ‘Frontier 2050’ SEYLL used for YLL estimates(18); 2004, disability weights from 2004 GBD; 2010, disability weights from
2010 GBD); plot shows point estimates with the approximate 95% CI represented by horizontal bars (DALY, disability-adjusted life
year; CMAM, community-basedmanagement of acutemalnutrition; YLL, years of life lost; SEYLL, standard expected years of life lost;
GBD, Global Burden of Disease study)
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disability but would differ for conditions with high disabil-
ity weights and/or long durations of illness/disability.
For example, in a study in South Africa assessing the dis-
ease burden due to epilepsy, a condition associated with
one of the highest disability weights in the 2010 GBD
study, Wagner and colleagues(23) found that varying the
epilepsy-related disability weights from the lowest, due
to seizure-free treated epilepsy, to the highest for severe
epilepsy resulted in a nearly ninefold increase in estimates
of YLD and a 23 % increase in overall DALY estimates.

Alternative model specifications for DALYs attributable
to acute malnutrition have been explored in one other
study, using data from Pakistan(12). The results of that
study show a similar trend to the present study, despite
not being directly comparable with the present analysis
due to including DALYs attributable to both moderate
and severe acute malnutrition, including a mixture of
acute and chronic conditions (i.e. stunting), assessing
DALYs averted by a preventive non-clinical intervention
and using only local life expectancies. In the analysis from
Pakistan, DALY estimates for both wasting and stunting
almost doubled when an NF approach with local life
expectancies was used, thereby reducing the cost per
DALY by one-half compared with DALYs calculated using
AD and local life expectancies. Results from the present
analysis build on that previous work, showing that
adding the use of SEYLL to an NF approach leads to a near
tripling of DALY estimates compared with models using
local life expectancies with AD.

A change to using the NF model with the SEYLL has
the effect of substantially increasing estimates of DALYs
averted, therefore decreasing cost per DALY averted,
compared with previous work, by nearly threefold for
SAM in the contexts analysed here. This may lead to discon-
tinuities in decision making with more interventions being
classified as ‘cost-effective’ unless corresponding changes
are made to decision rules. This means that models using
AD with local life expectancies will probably still need to
be used to maintain comparability with previous work
and to understand whether changes in DALY estimates
and cost per DALY averted are due to changes in disease
burden or intervention effectiveness, or to changes in
the methods used to calculate DALYs. The next step in
calculating the cost per DALY averted by an intervention
introduces additional cost variables and related assump-
tions. Therefore, being clear on variables and assumptions
used in calculating DALYs is an important starting point in
ensuring transparency of cost-effectiveness estimates.

The present analysis has several limitations. Excess mor-
tality associated with SAM was estimated using a combina-
tion of mortality associated with lowMUAC found in cohort
studies from the 1980s and 1990s corrected using relevant
background mortality (see Fig. 1). A common objection
against using historical cohorts of untreated SAM cases to
estimate excess mortality is the evidence of substantial
decreases in childhood mortality since these studies

were conducted. This objection is mistaken because the
decreases in childhood mortality are due primarily to a
combination of reductions in the incidence of the causes
of childhood mortality, improvements in treatment cover-
age and improvements in treatment effectiveness. In our
counterfactuals we used the SAM cases admitted to two
CMAM programmes and modelled what would happen
to these cases if these programmes had not existed.
These children already had the disease, so reductions in
incidence were not relevant. Cases in the counterfactual
were untreated, so improvements in treatment coverage
and treatment efficacy were also not relevant. The SAM
cases in the counterfactual had the same disease and
the same absence of treatment as the SAM cases in the his-
torical cohorts. In the absence of additional and contradic-
tory evidence on the case fatality rates for untreated SAM
at different levels of severity (which would now be uneth-
ical to collect), there is no good reason to believe that the
SAM cases in the counterfactual would not have experi-
enced similar case fatality rates to the SAM cases in the his-
torical cohorts. Backgroundmortality was estimated using
the average U5MR reported by the World Bank for the
times and places of the cohort studies used to estimate
mortality associatedwith lowMUAC. U5MR is not constant
over the first 5 years of a child’s life, with most deaths
occurring in the first month and first year. Therefore,
using U5MR may overestimate background mortality,
leading to underestimation of the YLL component of
the DALY estimates. It should be noted, however,
that U5MR is estimated for whole populations and
will likely underestimate mortality in poor and very
poor households from which the bulk of SAM cases
originate.

The duration of an untreated SAM episode is used to
estimate the YLD component of the DALY estimate and
has been the subject of recent interest(37–40). This may
be considerably shorter than the average (i.e. 6 months)
used in the analysis presented here. Since SAM is an acute
condition associated with high mortality and no known
lasting disability, the effect of error in specifying the dura-
tion of an untreated SAM episode on DALY estimates will
be small.

Based on the above-mentioned factors, the DALY
estimates presented here are subject to several biases.
These were, however, the same for all models. The abso-
lute values of the DALY estimates may lack accuracy but
the relative positions of the DALY estimates, which com-
prise the main results of the analysis, would be unaltered
if these biases were reduced or eliminated.

Finally, the analysis presented here is for programmes
that used MUAC and bilateral pitting oedema as the sole
admission criteria. Some CMAM programmes also admit
using weight-for-height. DALY estimates for such pro-
grammes may be very different from those reported here
because the association between weight-for-height
Z-score, severity of wasting and mortality is strongly
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affected by body shape, which is known to vary between
populations(41,42). The relative positions of DALY estimates
are, however, unlikely to be much different from those
presented here.

Conclusions

DALY estimates are sensitive to the model used. SAM is a
condition affecting young children, associated with a high
mortality and little or no lasting disability. Estimates of
DALYs attributable to SAM increased almost threefold when
removing AD and using SEYLL. Choice of disability weights
had little effect on DALYs attributable to SAM, although this
would be different for diseaseswith higher disability weights
and with longer durations of illness and disability. This sen-
sitivity to model specifications complicates comparisons
between studies made using different DALY models. This
needs to be accounted for when making health policy
and planning decisions. It seems sensible for analyses to
report results using models with and without AD and using
local and SEYLL life expectancies to aid comparisons.
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