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Abstract

The prevention of wasting should be a public health priority as the global burden of
acute malnutrition is still high. Gaps still exist in our understanding of context-
specific risk factors and interventions that can be implemented to prevent acute
malnutrition. We used data from the four rounds of the Ethiopia Demographic and
Health Survey (2000-2016) to identify risk factors that have contributed to the
change in weight-for-height z-score (WHZ) among children under 5 years of age. We
performed a pooled linear regression analysis followed by a decomposition analysis
to identify relevant risk factors and their relative contribution to the change in WHZ.
Modest improvements in WHZ were seen between 2000 and 2016. The sharpest
decrease in mean WHZ occurred from birth to 6 months of age. Perceived low
weight at birth and recent diarrhoea predicted a decline in WHZ among children
aged 0-5, 6-23 and 23-59 months. Less than 50% of the change in WHZ was
accounted for by the change in risk factors included in our regression decomposition
analysis. This finding highlights data gaps to identify context-specific wasting risk
factors. The decline in the prevalence of recent diarrhoea (15% of the improvement),
decline in low birth size (7%-9%), and an increase in wealth (15%-30%) were the
main risk factors that accounted for the explained change in WHZ. Our findings
emphasize the importance of interventions to reduce low birthweight, diarrhoea and

interventions that address income inequities to prevent acute malnutrition.
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1 | INTRODUCTION

Globally approximately 47 million children under 5 years of age suffer
from acute malnutrition (United Nations Children's Fund [UNICEF],
World Health Organization [WHO] et al., 2020). Furthermore, acute
malnutrition is the underlying cause of 875,000 annual child deaths,
representing around 13% of deaths in children under 5 years of age
globally (Black et al., 2013). Acute malnutrition is usually a result of
muscle and fat loss due to illness or dietary deficits or a combination
of both (Black et al., 2013). Children with acute malnutrition have
compromised immunity and have a higher risk of mortality as acute
malnutrition increases the risk of death from childhood ilinesses such
as diarrhoea (Olofin et al., 2013). Recurrent episodes of wasting can
also increase the risk of linear growth faltering (Schoenbuchner
et al., 2019). In addition, the risk of mortality from wasting increases
when wasting and (McDonald
et al,, 2013).

The high burden of acute malnutrition coupled with the slow

stunting occur concurrently

global progress in wasting reduction warrants the implementation of
evidence-based interventions that address the problem (UNICEF,
World Food Programme [WFP] et al., 2020). The community-based
management of acute malnutrition (CMAM) model is the current
WHO-recommended standard for the treatment of acute
malnutrition in children aged 6-59 months (WHO, WFP et al., 2007).
Although the shift to CMAM has increased coverage of the treatment
of acute malnutrition, low effective coverage, frequent relapse and
the high costs of the programme necessitate the implementation of
both treatment and preventive interventions to accelerate the
reduction of acute malnutrition. Limited evidence exists on context-
specific interventions that can be used to prevent acute malnutrition
(Emergency Nutrition Network, 2018; Puett & Guerrero, 2015).
Furthermore, the prevention of acute malnutrition is not given
priority as the focus is on treatment (Frison et al., 2020).

Ethiopia has experienced significant progress in the reduction of
malnutrition in the past decade, mainly driven by economic
development and the implementation of strategies and pro-
grammes that enabled the implementation of concerted efforts to
reduce malnutrition (Headey et al., 2017). Despite this progress,
Ethiopia has a high burden of acute malnutrition; 10% of children
under 5 years of age are wasted (Central Statistical Agency [CSA]
[Ethiopia] & ICF, 2016). Additionally, in contrast to the significant
declines in stunting, wasting rates have stagnated over the past two
decades (CSA [Ethiopia] & ICF, 2011, 2016; CSA [Ethiopia] & ORC
Macro, 2001, 2006).

Consequently, if the current trend continues, Ethiopia will not
achieve the World Health Assembly (WHA) target of reducing and
maintaining wasting to less than 5% by 2025 (WHO, UNI-
CEF et al, 2018). The estimated economic burden of wasting in
Ethiopia is between 150 and 225 million USD annually. The cost of
supplies and human resources allocated to treat acute malnutrition are
the largest contributors (40%-60%) to the economic costs associated
with the treatment of acute malnutrition (Laillou et al., 2020). To

achieve WHA targets, evidence-based policies that address context-
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Key messages

o The sharpest decrease in weight-for-height z-score (WHZ)
was seen from birth to 6 months of age.

e Of the factors included in this analysis, perceived low
size at birth and recent diarrhoea were the main drivers
of change in WHZ.

e More than 50% of the improvement in WHZ was
unexplained highlighting data gaps to understand
context-specific risk factors.

specific risk factors of acute malnutrition are needed (UNICEF,
WEFP et al., 2020). However, gaps still exist in our understanding of
the risk factors for wasting and interventions that can be implemented
to prevent acute malnutrition in the Ethiopian context. Thus, this
analysis aimed to assess the patterns of acute malnutrition and identify
risk factors that have contributed to the change in acute malnutrition

among children under 5 years of age between 2000 and 2016.

2 | DATA AND METHODS

2.1 | Data source

We use data from four rounds of the Ethiopia Demographic and Health
Survey (EDHS) (2000-2016) to explore the patterns and risk factors of
acute malnutrition. The Demographic and Health surveys are population-
based household health surveys that are carried out in over 90 countries
globally. The availability of data for multiple rounds and standardized data
collection makes these surveys suitable for exploring trends and risk
factors over time. The EDHS is nationally, urban/rural and regionally
representative. Children aged 0-59 months with weight measurements
and information on relevant risk factors were included in the analysis.

2.2 | Variables included in the analysis

Weight-for-height z-score (WHZ) was the main outcome of interest in
our analysis. WHZ was constructed using the 2006 WHO child growth
standards. Risk factors that can potentially explain changes in WHZ
were identified using the Lancet framework for action (Black et al., 2013).
The framework highlights distal, intermediate, and proximal determi-
nants of child nutritional status and nutrition-specific and nutrition-
sensitive interventions that can address these determinants. Risk factors
were included in the analysis when data were available for all four EDHS
survey rounds. Proximal risk factors included in the analysis were the
presence of diarrhoea, dietary diversity (including breastfeeding), and
birthweight. Intermediate risk factors considered include direct and
indirect nutrition intervention coverage indicators, including antenatal
care (ANC) attendance, vitamin A supplementation, child vaccination and

access to basic water and sanitation services.
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We constructed a wealth score using pooled data from the four
rounds of the EDHS and performing principal component analyses
(PCAs). The variables included in the PCA were asset ownership (radio,
TV, bicycle, car, electric mitad, lamp and electricity), cropland
ownership, type of water source used, type of sanitary facility used and
housing conditions. The constructed wealth index serves as a proxy
measure of wealth and can be used to assess change in wealth over
time. We also considered context-specific risk factors including
livelihood (pastoral) and month of data collection in the lean season
(preharvest). To characterize livelihood, we constructed a cluster-level
variable using Zonal livelihood classification obtained from the CSA of
Ethiopia. The CSA classifies administrative areas (zones) as majority
agrarian and majority pastoralist based on livelihood. These classifica-
tions were linked to EHDS enumeration areas to explore patterns of
acute malnutrition by livelihood (Agrarian vs. pastoralist). Enumeration
areas are geographic areas that cover an average of 181 households.
Covariates included in our models were child age, child sex, birth order,
birth interval, residence, region and survey round. To account for the
timing of WHZ faltering and to explore the potential contribution of
age-specific risk factors, we also performed an age disaggregated
pooled regression analysis. A detailed description of variables included

in the analysis is provided in Supporting Information: Table 1S.

2.3 | Statistical analysis
Data management and statistical analysis were conducted in Stata
Version 16.0. Sampling weights were applied when estimating prevalence
to account for the cluster sampling used in the EDHS. We initially
performed a regression analysis using pooled data from all four EDHS
survey rounds to identify the nature and magnitude of the relationship
between risk factors and WHZ. Then to assess the contributions of risk
factors to the change in WHZ between 2000 and 2016, we performed a
Blinder-Oaxaca decomposition (Jann, 2008). This method decomposes
the change in WHZ between 2000 and 2016 into two parts: a part that is
due to the difference in the distribution of risk factors (covariates effect),
and the second part that is due to the difference in the effect of these risk
factors (coefficients effect).

The mean outcome difference to be explained (AY) is then simply
the difference between the mean outcomes for observations in
2000 (Ya000) and 2016 (Yag16):

AY = (Ya016 = Ya000)-

The mean outcome difference in the two portions is expressed

as

AY = (Xa016 = X2000)'B* + [X3016 (B2016 ~ B*)
+ X3000(B* = B2ooo)-
The first portion of the difference in the means is attributable to

the explanatory variables/endowments, which is also known as the

explained portion and is weighted by the vector of pooled regression
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coefficients (8*). The second term is the coefficient effect, which is

also known as the unexplained or discriminatory portion.

3 | RESULTS

A total of 21,923 children aged 0-59 months drawn from the four
rounds of the EDHS were included in the analysis. Our sample was a
subset of the EDHS and included the youngest, live child for whom
anthropometric data were available. Table 1 presents the trends in acute
malnutrition and risk factors between 2000 and 2016 for these children.
Mean WHZ increased by 0.28 standard deviations between 2000 and
2016. Wasting declined by 4.4%. The prevalence of diarrhoea, a risk
factor for acute malnutrition, significantly declined (14% reduction)
between 2000 and 2016. Perceived low weight at birth declined by 9%
in the same period. The proportion of children whose mothers received
four or more ANC visits during pregnancy roughly doubled. Child
vitamin A supplementation declined by 12%. Access to basic water and
sanitation services improved (although the increase in basic sanitation
coverage was modest at 5%). Both mean wealth score (92% change) and
secondary or higher educational attainment increased between 2000
and 2016.

Figure 1a shows patterns in mean WHZ by age (birth to 59 months)
in 2000 and 2016 relative to the WHO child growth standards. The
relationship between age and WHZ followed a similar pattern in both
2000 and 2016. The sharpest decline by age in WHZ was from birth to
6 months. Mean WHZ was lowest around 9-12 months. Although mean
WHZ at birth was lower in 2016 compared with 2000, the decrease in
mean WAZ from birth to 6 months was less marked in 2016. The mean
WHZ for Ethiopian children was below the reference (WHO) from birth
to 59 months in both 2000 and 2016. In contrast, the mean of WHZ,
height-for-age z-score (HAZ) was above the reference at birth (2016),
with a significant decrease in mean HAZ occurring after 6 months of age
(Figure 1b). Additionally, the increase in mean WHZ between 2000 and
2016 was lower compared with the increase in mean HAZ during the
same period. Equity analysis showed that although differences in
wasting prevalence between the poorest and wealthiest households
have declined over time, significant economic inequities in wasting still
exist. However, urban-rural inequities were less prevalent with the
absolute difference in wasting between children who reside in urban
and rural settings decreasing between 2000 and 2016 (Supporting
Information: Figure 2S and Table 2S).

We identified significant predictors of WHZ using pooled linear
regression models (2000-2016). We included 20,651 children who had
complete data for all predictors in this analysis. Table 2 presents age
disaggregated regression results for children aged 0-5, 6-23 and
24-59 months. Among children aged 0-5 months, perceived low weight
at birth, recent diarrhoea, exclusive breastfeeding, and access to basic
water were significant predictors of WHZ. The presence of diarrhoea at
any time during the 2 weeks preceding the survey was associated with a
0.255 decline in WHZ (p =0.005). Perceived low weight at birth was
associated with a 0.154 decline in WHZ (p = 0.02). Exclusive breastfeed-
ing for the first 6 months was associated with a 0.174 increase in WHZ
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TABLE 1 Trends in wasting and potential risk factors among children aged 0-59 months
2000 2005 2011 2016 Change p Value for

Variables (n=6251) (n=2696) (n=6729) (n=6247) (2016-2000) the change
WHZ, mean (SD) -0.73 (1.4) -0.47 (1.7) -0.57 (1.2) -0.45 (1.3) 0.28 (1.4) <0.001
Wasting (%) 15.6 15.0 11.7 11.2 -4.4 <0.001
MAM (%) 10.0 8.5 8.0 7.8 -2.2 0.002
SAM (%) 5.6 6.5 3.6 3.4 -2.2 <0.001
Concurrent wasting and stunting (%) 8.4 6.4 4.5 3.1 -5.3 <0.001
Recent diarrhoea (%) 29.0 227 16.8 14.6 -14.4 <0.001
Perceived low weight at birth (%) 36.3 29.6 31.6 26.9 -9.4 <0.001
Child received vitamin A supplements 55.5 49.6 50.4 43.2 -12.3 0.135
Attended 4+ ANC visits (%) 10.6 12.8 19.1 320 214 <0.001
Basic water (%) 11.6 44.6 30.5 434 31.8 <0.001
Basic sanitation (%) 0.1 4.4 7.9 5.6 5.5 <0.001
Livelihood: Pastoral (%) 1.7 1.2 2.6 3.8 2.1 <0.001
Wealth score (mean) 1.3 (1.4) 1.5 (1.5) 2.2 (1.7) 2.5(1.9) 1.2 <0.001
Month of interview: Lean season (%) 0.4 61.0 — 0.8 0.4 0.022
Maternal education: Second/higher (%) 55 5.3 4.4 8.4 2.9 <0.001

Abbreviations: ANC, antenatal care; MAM, moderate acute malnutrition; SAM, Severe acute malnutrtion; WHZ, weight-for-height z-score.

(p=0.012). Access to basic water also predicted an increase in WHZ (B
[95% Cl]: 0.185 [0.031,0.339], p = 0.018). Perceived low weight at birth
(B [95% Cl]: -0.31, [-0.373,-0.248], p < 0.001) and diarrhoea (8 [95% CI]:
-0.244 [-0.309,-0.179], p < 0.001) continued to be significant predictors
of WHZ among children aged 6-23 months. Access to basic sanitation
facilities, receiving at least four ANC visits, wealth, month of data
collection and maternal education were additional risk factors that were
associated with WHZ in this age group. Access to basic sanitation was
associated with a 0.177 increase in WHZ (p = 0.005) while receiving four
or more ANC visits predicted a 0.081 increase in WHZ (p = 0.033). A unit
increase in wealth score predicted a 0.111 increase in WHZ (p < 0.001).
An interview month that falls in the lean or preharvest season predicted a
0.233 increase in WHZ (p = 0.006). Age-specific risk factors included in
the 6-23-month model, namely, age-appropriate vaccination and safe
disposal of child stool, did not significantly predict WHZ. To explore if
dietary diversity is a predictor of WHZ, we conducted an additional
analysis for children aged 6-23 months pooling the EDHS rounds that
have data on dietary diversity (2005-2016) (Supporting Informa-
tion: Table 4S). Our findings show that dietary diversity was not a
significant predictor of WHZ. Similar to our findings in children aged
6-23 months, among children aged 24-59 months, perceived low
weight at birth, recent diarrhoea, receiving four or more ANC visits,
wealth and maternal education were significant predictors of WHZ.
However, access to basic sanitation was a significant predictor of
WHZ in children aged 6-23 months but not in 24-59 months.
Additional information on pooled regression results is included in
the Supporting Information: Table 35-7S.

Figure 2 presents the results of Oaxaca decomposition analysis

performed to estimate the contribution of changes in these risk

factors to the change in WHZ between 2000 and 2016. As WHZ did
not significantly change between 2000 and 2016 among children
aged 0-5 months, we did not perform a change decomposition
analysis in this age group. In children aged 6-23 months, an
improvement in socioeconomic status (wealth score) accounted for
15% of the increase in WHZ. The reduction in the prevalence of
diarrhoea between 2000 and 2016 also accounted for 15% of the
change in WHZ. The modest decline in perceived low weight at birth
accounted for some of the changes in WHZ (7%). We found similar
results for children aged 24-59 months, with the exception that
access to basic sanitation accounted for 6% of the change in WHZ in
children aged 24-59 months. Additionally, decline in diarrhoea did
not explain the change in WHZ in older children (24-59 months). The
factors included in our model accounted for 37%-45% of the change
in WHZ. The proportion of change in WHZ accounted for by the risk
factors included in the analysis varied with age with more change
accounted for in older children (24-59 months).

4 | DISCUSSION

This study utilized data from multiple rounds of a large-scale
nationally representative survey to describe patterns and risk factors
of acute malnutrition. Our findings show a modest increase in mean
WHZ between 2000 and 2016. Mean WHZ sharply decreased from
birth to 6 months of age. Perceived low weight at birth and recent
diarrhoea predicted a decrease in WHZ among children aged 0-5,
6-23 and 23-59 months. In contrast, WHZ increased with an
increase in wealth, maternal education, ANC visits and access to basic
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FIGURE 1 (a) Mean weight-for-height z-scores
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by child age (months). (b) Mean height-for-age —_
z-scores by child age (months). The horizontal line at
0 represents the median of the World Health ° 1
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sanitation. However, only about half (37%-45%) of the improvement
in WHZ between 2000 and 2016 was accounted for by the change in
the risk factors included in our analysis.

Globally limited progress has been made towards the WHA
target of keeping wasting prevalence below 5%. Only about a
quarter of countries are on track to reach this target (UNICEF,
WHO et al., 2020). In Ethiopia, the prevalence of wasting has
stagnated at around 10% (CSA [Ethiopia] & ICF, 2016), and it
continues to be a public health problem. Additionally, this cross-
sectional prevalence of wasting likely underestimates the burden
of wasting as it does not capture incidence (Bulti et al., 2017;
Deconinck et al., 2016). Although wasting is commonly thought to
be a transient condition that can be reversed with treatment,

T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Age in months

2016

growing evidence suggests that it might have long-term conse-
quences. Recent studies that explore the relationship between
wasting and stunting have found that wasted children are at a
higher risk of subsequent stunting (Dewey et al., 2005; Richard
et al, 2012; Schoenbuchner et al., 2019). A review of growth
monitoring records of Gambian children over four decades by
Schoenbuchner et al. (2019) found that wasted children were more
vulnerable to repeated episodes of wasting and progression to
stunting. Thus, the lack of progress in wasting reduction can also
affect progress in the reduction of stunting.

Understanding the relationship between WHZ and age can aid
the
implementation of

identification of critical windows of opportunity for the

interventions to prevent wasting (Bhutta
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TABLE 2
0-5 months (n =2879)
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Pooled linear regression analysis to identify risk factors of WHZ in children, 2000-2016°

6-23 months (n = 8638) 24-59 months (n=9129)

B 95% Cl p Value

Perceived low weight at birth -0.154 [-0.285,-0.024] 0.02
Recent diarrhoea -0.255 [-0.434,-0.077] 0.005
Child is exclusively breastfed 0.174 [0.038,0.311] 0.012
Child received vitamin A supplements

Basic water 0.185 [0.031,0.339] 0.018
Basic sanitation 0.216 [-0.069,0.501] 0.137
Attended 4+ ANC visits 0.072 [-0.102,0.246] 0.416
Wealth score (0-10) -0.001 [-0.069,0.067] 0.984
Livelihood: Pastoral -0.057 [-0.417,0.302] 0.754
Month of interview: Lean season 0.218 [-0.186,0.621] 0.29
Maternal education: Secondary/ 0.131 [-0.117,0.379] 0.299

higher
Age-appropriate vaccination

Safe disposal of child stools

B 95% Cl p Value B 95% CI p Value
-0.31 [-0.373,-0.248] <0.001 -0.281 [-0.336,-0.226] <0.001
-0.244 [-0.309,-0.179] <0.001 -0.189 [-0.259,-0.119] <0.001
0.013 [-0.048,0.075] 0.672  0.044 [-0.007,0.094] 0.093
-0.052 [-0.124,0.020] 0.159  0.016 [-0.046,0.077] 0.616
0.177 [0.055,0.299] 0.005 0.04 [-0.055,0.136] 0.407
0.081 [0.007,0.155] 0.033  0.078 [0.018,0.138] 0.011
0.111 [0.080,0.142] <0.001 0.055 [0.031,0.080] <0.001
0.141 [-0.031,0.312] 0.107 -0.084 [-0.222,0.055] 0.237
0.233 [0.067,0.400] 0.006  0.156 [0.006,0.305] 0.041
0.139 [0.023,0.256¢] 0.019  0.153 [0.054,0.251] 0.002
0.04 [-0.033,0.114] 0.284
0.062 [-0.008,0.132] 0.08

Abbreviations: ANC, antenatal care; Cl, confidence interval; WHZ, weight-for-height z-score.

2Beta coefficients (95% Cl) are estimated using linear regression with a robust variance estimator. Models were adjusted for child age, child sex, birth

order, residence, region and survey round.
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FIGURE 2 Estimated contribution of risk factors to change in
weight-for-height z-score between 2000 and 2016

et al., 2017). We found that a sharp decrease in mean WHZ occurs in
the first 6 months of life in children under 5 years of age. This pattern
is similar to what has been reported globally (Victora et al., 2021).
Additionally, recent evidence generated from longitudinal studies
found that the incidence of wasting was highest from birth to 3
months (Mertens et al., 2020). These findings highlight the impor-
tance of nutrition interventions during pregnancy and early life for
the prevention of acute malnutrition.

The aetiology of wasting is rather complex as multiple context-

specific risk factors are at play, and these factors are poorly

understood (Bhutta et al., 2017). Existing evidence shows that
wasting at birth and early childhood is strongly associated with low
birthweight (Christian et al., 2013). Maternal nutrition during fetal
growth is likely an important risk factor for low birthweight as
characteristics such as maternal education, and low body mass index
have been associated with wasting at birth (Victora, 2015). In our
analysis, low birth size was a significant predictor of WHZ across age
groups; emphasizing the importance of optimal nutrition during
pregnancy and post-natal interventions to manage low birthweight.
Recent diarrhoeal disease and access to basic sanitation services
were other significant risk factors that predicted WHZ. Access to
poor water, sanitation and hygiene (WASH) services have been
shown to increase the risk of infectious disease such as diarrhoea,
resulting in wasting. Additionally, poor sanitary conditions and
resulting infections can also contribute to the development of
environmental enteric dysfunction, which will lead to reduced
nutrient absorption, reduced appetite and food intake (Colombara
et al., 2016). Environmental factors such as drought and seasonal
changes in food security and infection can lead to a decrease in WHZ.
Food supply is low during the lean/preharvest season, suggesting
that WHZ will be lower at this time. Surprisingly we found that the
collection of data during the lean months predicted an increase in
WHZ. However, similar findings have been reported for Ethiopia,
suggesting that the effects of lower food intake in the preharvest
season will likely be reflected in WHZ during the harvest season
(Roba et al., 2016). Vitamin A supplementation and dietary diversity
did not significantly predict WHZ nor drive change in WHZ in our
analysis. This may be due to the lack of sustained improvements in
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these indicators in Ethiopia rather than a lack of relationship
with WHZ.

Wealth was the main driver of the change in WHZ in our analysis.
Thus, along with direct and indirect nutrition interventions, narrowing
economic inequities can lead to better prevention and management
of acute malnutrition. Although urban residence was associated with
an increase in WHZ across all age groups, we found that the absolute
difference in wasting prevalence between children who reside in
urban and rural settings decreased between 2000 and 2016. The
implementation of the CMAM and subsequent increase in
the coverage of the treatment of severe acute malnutrition might
have contributed to the decline in prorural inequities.

Age disaggregated analysis of risk factors for WHZ showed that
the magnitude of association between wealth, access to basic
sanitation services and ANC visits (a proxy indicator for access to
health services) were stronger for younger children (6-23 months)
compared with older children (24-59 months). Similar findings have
been reported by Alderman and Headey (2018) who used demo-
graphic and health survey data from 125 countries and found that the
magnitude of association of wealth and improved toilets with WHZ
was larger for children aged 0-23 months compared with children
aged 24-59 months. Thus, our findings emphasize the importance of
intervening in the first 1000 days to address underlying risk factors of
acute malnutrition. Basic water services use was significantly
associated with WHZ only among children aged 0-5 months. This
finding is surprising as we would also expect an association between
access to safe water and WHZ for children aged 6-23 years as
complementary feeding typically starts after 6 months of age and the
prevalence of diarrhoea is high at this age for Ethiopian children
(Girma et al., 2021).

This study has several limitations. First, our analysis is based on
risk factors available in the EDHS, which are not comprehensive.
Information on important risk factors such as drought, seasonal
changes in food security, infection, food intake and utilization of
acute malnutrition treatment services is not collected in population-
based surveys such as the EDHS. A larger percentage of change in
WHZ would likely have been accounted for if more risk factors were
included in this analysis. Second, although the EDHS surveys are ideal
for tracking long-term trends in WHZ, the cross-sectional design of
these surveys does not capture the dynamic nature of acute
malnutrition. Multiple risk factors can be involved in the pathway
to acute malnutrition in a given context, and the combination of these
factors is likely to change over time (Akombi et al., 2017; Bhutta
et al.,, 2017)). These changes might not have been captured in our
analysis. Furthermore, acute malnutrition can vary over time and
within an individual. Longitudinal studies have shown that recurrent
episodes of wasting can happen in the same child in a given period.
Thus, it is likely that the cross-sectional measurement does not fully
depict the burden of the wasting.

Despite these limitations, we present evidence on the patterns
and risk factors of acute malnutrition using robust nationally
representative data. Our findings also highlight data gaps to identify
context-specific risk factors and thus intervention to prevent wasting.

}Wl LEY—7°*

We also show that pregnancy and the first 6 months of birth are
critical time points to prevent wasting. This finding reemphasizes the
importance of improving maternal nutrition to reduce low birthweight
and prevent wasting. Specific interventions that can be implemented
at this stage include increased coverage of iron/folic acid supplemen-
tation during pregnancy and targeted supplemental feeding for
vulnerable pregnant women. Additionally, coverage of basic WASH
services should be scaled up along with coverage of oral rehydration
solution and zinc treatment to manage diarrhoeal diseases.

A key finding of our analysis was that more than 50% of the
improvement in WHZ was not accounted for by the change in
commonly measured risk factors. A recent review of the state of
evidence on wasting prevention highlighted the need for more
longitudinal studies that measure individual-level nutritional status
overtime to elucidate causal pathways and identify preventive
interventions (Frison et al., 2020). Such data would enable us to
take into account the relationship between risk factors over time
and capture the seasonal patterns in exposure to risk factors. More
evidence can also be generated by utilizing routine monitoring
data, collecting information on additional risk factors in cross-
sectional studies and implementing well-designed programme

evaluations.
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