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Drought, conflict and children’s undernutrition in Ethiopia 2000-2013:
a meta-analysis
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Objective To estimate the prevalence of childhood wasting and to investigate the effects of drought and conflict on wasting in crisis-
affected areas within Ethiopia.

Methods We searched the Complex Emergency Database for nutrition surveys carried out in Ethiopia over the period 2000-2013. We
extracted data on the prevalence of wasting (weight-for-height z-scores below —2) among children aged 6-59 months for areas of Ethiopia
that had sufficient data available. Data on any conflict events (irrespective of magnitude orimpact) and episodes of seasonal drought affecting
the survey areas were extracted from publicly available data sources. Random-effects Bayesian meta-analysis was used to synthesize the
evidence from 231 small-scale surveys.

Findings From the total sample of 175607 children analysed, the pooled number of children wasted was 21709. The posterior median
prevalence of wasting was 11.0% (95% credible interval, Crl: 10.3—11.7) over the 14-year period. Compared with areas unaffected by drought,
the estimated prevalence of wasting was higher in areas affected by moderate levels of drought (posterior odds ratio, OR: 1.34; 95% Crl:
1.05-1.72) but similar in severe drought-affected areas (OR: 0.96; 95% Crl: 0.68—1.35). Although the pooled prevalence of wasting was higher
in conflict-affected than unaffected areas, the difference was not plausible (OR: 1.02; 95% Crl: 0.82—1.26).

Conclusion Despite an overall declining trend, a wasting problem persists among children in Ethiopia. Conflict events did not have a major
impact on childhood wasting. Nutrition interventions should go beyond severe drought-prone areas to incorporate areas where moderate
droughts occur.

Abstracts in LS5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Since 1990, considerable progress has been made towards
improving child health in the world."” Nonetheless, world-
wide 50 million children younger than five years had acute
malnutrition in 2014' and nearly 6 million children died
in 2015.7 The burden is particularly heavy in Africa, where
conflict, political fragility and drought are more prevalent.’
These events affect food security and nutrition by limiting
food accessibility, impacting health services and disturbing
the care structure within the society.*” Several studies have
documented the negative effect of conflict”'’ and drought”"!
on child health and nutrition.

Ethiopia has been affected by drought and starvation on
a large scale since the mid-1980s. Untimely, abnormally low
and infrequent rainfall has been increasing the frequency
and impact of droughts in recent years."” Drought is the most
complex and detrimental natural hazard and has a substantial
impact in countries such as Ethiopia where the economy and
livelihood are predominantly dependent on subsistence rain-
fed agriculture.”” The country has also experienced several
conflicts, both within the country and with neighbouring
states such as Eritrea and Somalia.”” Nevertheless, in the
decade 2000-2011, the country showed improvements in
key economic and development indicators'*"* and in 2014
Ethiopia was on track to achieve six of the eight millennium
development goals (MDGs)." Yet child undernutrition is
still a concern, with an estimated 4819770 (40%) of the child

population of 12049424 being stunted and about 1084448
(9%) being wasted in 2014."” According to the Cost of Hunger
in Africa study,' undernutrition in Ethiopia was responsible
for an estimated 378 000 child deaths in 2005-2009 and cost
about 16.5% of the country’s gross domestic product (GDP),
an estimated 4.7 billion United States dollars, in 2009 alone.
The problem of undernutrition is worse in crisis-affected areas
within the country, where food insecurity is heightened due
to climate shocks and conflicts.'*"

Although several small-scale surveys have been conducted
by humanitarian organizations in crisis-affected areas, we
only found one study which investigated the associations
among child undernutrition, conflict and variability in the
general ecosystem in East Africa including Ethiopia.” Wasting
reflects recent weight loss and has been shown to be a good
predictor of child mortality.”” Consequently, it is a preferred
index of nutritional status in humanitarian emergencies and
a proxy indicator for the general health and welfare of the
entire population.>' Thus, examining the effects of drought
and conflict on the prevalence of wasting in children would
provide knowledge to guide intervention strategies. Moreover,
generated estimates could be a useful baseline for future sur-
veys in crisis-affected areas. We sought to provide summary
estimates of the prevalence of wasting among children aged
6-59 months and investigate the effects of drought and conflict
on the prevalence of childhood wasting in regions of Ethiopia
that had sufficient data available.
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Table 1. Key characteristics of the databases used in the analysis of the effects of drought and conflict on the prevalence of wasting in
crisis-affected areas within Ethiopia, 2000-2013

Variable Database
Complex Emergency SPEI Global Drought Armed Conflict Location & Uppsala Conflict Data
Database?* Monitoring®*** Event Project’ Program”

Website http://cedat.be/ http://sac.csic.es/spei/ http://www.acleddata.com/  http://ucdp.uu.se/
Data Nutrition (e.g. childhood Intensity, magnitude, duration  Political violence event data, Event-based georeferenced
compiled wasting and stunting), and spatial extent of drought  disaggregated by time, agent, ~ data set on organized

mortality and vaccination episodes type and space violence

indicators from areas affected

by complex emergencies
Time 2000-2013 1950- ongoing 1997- ongoing 1946—- ongoing
coverage
Spatial 50+ developing countries Global 60+ countries in Africa and 35+ countries in Africa and
coverage Asia East Asia
Sample 3309 surveys SPEI of the globe at a spatial 100000+ conflict events 21860+ violent events

resolution of 0.5 degrees (October 2015) (October 2015)

Data sources  Surveys from United Nations
agencies; country clusters;
academic institutions; NGOs;
ministries of health; and
published peer-reviewed

journals

Calculated based on climatic
water balance using monthly
precipitation and temperature
data

Media reports; humanitarian
agency and NGO reports

Media and research

reports; international and
multinational agency and
NGO documents; and regional
experts

NGO: nongovernmental organization; SPEI: standardized precipitation evapotranspiration index.

Methods
Nutrition data

We obtained all data from publicly
available databases (Table 1). First, we
searched the Complex Emergency Data-
base (CE-DAT) for all nutrition surveys
carried out in Ethiopia from 1 January
2000 to 31 December 2013. CE-DAT
compiles data on commonly used health
indicators (e.g. nutrition, vaccination
and mortality) from small-scale surveys
conducted in areas affected by complex
emergencies.””*’ The Emergency Nutri-
tion Coordination Unit of Ethiopia,
a government department, leads the
coordination and quality assurance of
the surveys in the field,”® while the CE-
DAT team validates the surveys before
entering the results in the database.”>*
From 406 small-scale nutrition surveys
identified we excluded duplicate studies;
studies with non-probabilistic sampling
design or unreported sample size; and
studies of refugees, internally displaced
persons, returnees (displaced persons
who have returned to their place of
origin or habitual residence) or mixed
populations (refugees, internally dis-
placed persons and residents living to-
gether). Based on our inclusion criteria,
we used data from 231 surveys (Fig. 1).

From these surveys, we extracted
data on the prevalence of wasting.
Wasting was calculated from weight and

Fig. 1. Flowchart of small-scale surveys in Ethiopia (2000-2013) included in the meta-

analysis

children aged 659 months

406 CE-DAT nutrition surveys in Ethiopia reporting wasting in

90 surveys on refugees, IDPs, returnees or
mixed populations excluded because

|
i

| 316 surveys of permanent residents

7| characteristics of populations differ from
permanent residents

37 surveys with non-probabilistic sampling

:

| 279 surveys used probabilistic sampling methods

v

design excluded

48 surveys excluded because surveys were

:

| 231 surveys included in the meta-analysis

\/

duplicates or sample size not reported

CE-DAT. Complex Emergency Database; IDP: Internally Displaced Person.

height measurements of children aged
6-59 months to produce weight-for-
height z-scores. A z-score index below
-2 is a sign of acute undernutrition and
is defined as wasting.”” The prevalence
of wasting in the surveys was reported
in relation to the United States National
Center for Health Statistics (NCHS)
reference population or the 2006 World
Health Organization (WHO) standard.

Bull World Health Organ 2017;95:94-1 O2| doi: http://dx.doi.org/10.2471/BLT.16.172700

To obtain comparable data over time, we
converted estimates based on the NCHS
standard into the WHO standard using
a conversion algorithm.*

For each survey, we also extracted
data on sample size, the date when the
survey commenced, the administrative
area name and the GPS (geographic
coordinate system) coordinates of the
study location.
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Conflict events data

We compiled data on any conflict events
affecting each survey location. We used
data from two sources: the Armed Con-
flict Location and Event Data Project
(ACLED) and the Uppsala Conflict
Data Program (UCDP) Armed Conflict
Dataset (Table 1). ACLED contains geo-
referenced data on political violence and
protests,*® while UCDP provides infor-
mation on armed conflicts in which the
use of armed force between two parties
(at least one of which is the government
of a state) results in at least 25 battle-re-
lated deaths in a year.”” Both ACLED and
UCDP data are assembled from various
primary and secondary sources (e.g. on-
line databases, print media and reports
from nongovernmental organizations
[NGOs] and regional experts) and then
aggregated, coded and cross-checked
by experienced researchers to assure
consistency, accuracy and compatibility
with the inclusion criteria.”***” We com-
bined the two data sets, to capture all
conflict events occurring over the study
period. We considered conflict events ir-
respective of their magnitude or impact,
to accommodate smaller conflicts that
might have an impact on the livelihood
of the population. We created a binary
variable to indicate the occurrence of a
conflict event (yes/no) in a given loca-
tion within six months before the survey
starting date. Finally, we extracted the
specific locations of the conflict events
and matched them with the wasting data
from CE-DAT in the same GPS location
as each survey.

Drought episodes data

We also compiled data on episodes of
drought affecting each survey loca-
tion. We extracted the data from the
Global Drought Monitor database. The
database provides real-time informa-
tion about drought conditions at the
global scale with a spatial resolution
of 0.5 degrees (about 50 km) and a
monthly time resolution (Table 1). We
used the standardized precipitation
evapotranspiration index, which is a
multi-scalar index used to quantify
the precipitation deficit over time and
space for different timescales. The
index enables identification of the
severity of droughts, which is vital
information for assessing different
responses needed to drought.”** We
used the three-month index, which
is a short-term or seasonal drought
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index,” as wasting is mainly the result
of sudden or recent weight loss due to
short-term shocks such as drought.
Moreover, the three-month index better
captures drought events affecting agri-
culture.”** Thus, the short-term effect
of drought on childhood wasting over
the preceding three months of a survey
could be adequately captured. Positive
index values indicate a wet period while
negative values indicate a dry period.”
We categorized the index values as: no
drought (value >0), mild drought (-1
<value <0), moderate drought (-1.5
<value <-1) and severe to extreme
drought (value <-1.5).”" The drought
episodes at specific locations in a given
period were matched with the wasting
data from CE-DAT in the same month
and GPS location as each survey.

Statistical analysis

We identified and measured heteroge-
neity between the surveys using two
statistical methods: the between-survey
variance (fau statistic, 7%) and the per-
centage of variability in effect size due
to heterogeneity (I?).”> We then fitted a
random effects meta-analysis to address
the heterogeneity. To explain the hetero-
geneity, we further fitted meta-analysis
of subgroups and random-effects meta-
regression by including study-level
covariates (moderators): conflict events,
drought episodes, survey years and
regions. We also tested the interaction
effect to assess whether the association
between drought and wasting varied by
conflict status.

We used a Bayesian approach for
meta-analysis to accommodate all pa-
rameter uncertainties in the model and
to borrow strength from other surveys to
improve parameter estimation.*”” As we
had compiled a large number of surveys,
each of which had a substantial sample
size, we wanted our posterior inference
to reflect the information in our data set
without being influenced by the choice
of prior distribution. Consequently, we
assigned non-informative prior distri-
butions for the model parameters.

The number of wasted children,
r, (i =1, ..., 231), was modelled using
a binomial distribution: r, ~ binomial
(p,, n,), where p, is the prevalence of
wasting in survey i and considered as
a random variable and #, is the sample
size of survey i. The logit-transformed
prevalence was assumed to follow a
normal distribution: logit (p,) = y, and
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y, ~ normal (u, 7°), where y was the
estimated common prevalence and 72
was the between-survey variance. The
meta-regression model was then for-
mulated by extending the above model
to include moderators (x,) and is given
by logit (p,) = u, + Bx, , where 8 is the
slope coefficient. Then non-informative
priors were assigned to the parameters:
u ~ normal (0,10°), B ~normal (0,10°)
and 7 ~ gamma (0.001, 0.001). We ran
the chain for 100 000 iterations with a
burn-in length of 10 000 iterations to
ensure convergence of Markov chain.
The convergence was assessed by visual
inspection of the trace plots and auto-
correlation plots.™

We report the posterior median
estimates of the prevalence of wasting
as percentages and the odds ratios (OR)
with 95% credible intervals (CrI). Re-
sults were judged statistically significant
if the 95% CrI did not overlap 1.0.

The statistical analyses were con-
ducted using WinBugs software version
14 (MRC Biostatistics Unit, Cambridge,
United Kingdom of Great Britain and
Northern Ireland). We used the meta-
for package for R statistical software
(R Project for Statistical Computing,
Vienna, Austria) for constructing the
forest plots.

Results
Survey descriptions

Fig. 2 presents a summary of the survey
characteristics and pooled prevalence of
wasting among 175 607 children aged
6-59 months from 231 surveys in crisis-
affected areas within Ethiopia between
2000 and 2013. The sample sizes ranged
from 300-1227 children per survey. Fur-
ther details of the surveys are available
from the corresponding author.

The dates of the surveys were dis-
tributed as follows: 67 (29.0%) were
conducted between 2000 and 2004, 97
(42.0%) were between 2005 and 2009
and 67 (29.0%) between 2010 and 2013.
The surveys covered seven of the 11
Ethiopian regions. Most of the surveys
were from three administrative regions:
Oromia (75; 32.5%), Southern Nations,
Nationalities, and People’s (66; 28.6%)
and Ambhara (50; 21.6%).

We ascertained that 26 (11.3%) of
the surveys, involving a pooled number
of 20259 children, were conducted in
areas affected by some kind of conflict
in the six months before the surveys;

Bull World Health Organ 2017;95:94-1 O2| doi: http://dx.doi.org/10.2471/BLT.16.172700
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155348 children lived in areas where
no conflicts were recorded. Overall,
132 (57.1%) of the surveys were from
areas affected by mild to extreme
drought three months before the survey
implementation month. The pooled
numbers of children affected by mild
drought were 79 389, moderate drought
13323 and severe drought 6583; a total
of 76 312 children were living in areas
where no episodes of drought were
recorded.

Pooled prevalence

The heterogeneity statistic showed
a large variability across the surveys
compiled (7°=0.33; I’ =95.2%). Overall,
a total of 21709 children were affected
by wasting and the estimated pooled
prevalence of wasting from the 231
surveys was 11.0% (95% CrI: 10.3-11.7).
Moreover, 143 of the surveys (61.9%)

reported a wasting prevalence of over
10%. The highest regional prevalence
was observed in Somali region (21.5%),
where a total of 3891 children were af-
fected by wasting, and the lowest was
in Southern Nations, Nationalities, and
People’s region (8.4%; 5348 children;
Fig. 2). The estimated prevalence of
wasting decreased steadily over the
study period from 19.1% (2233 children)
in 2000 to 8.5% (817 children) in 2013
(Fig. 3).

The pooled prevalence of wasting
was estimated to be 13.1% among chil-
dren living in areas affected by moderate
drought (a pooled total of 2070 children;
Fig. 2) and this was higher than in areas
with no drought (10.0%; 8576 children).
In areas affected by severe drought the
estimated prevalence of wasting was
similar (10.6%; 732 children) to that in
areas unaffected by drought.
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The estimated prevalence of wast-
ing was 12.1% (a pooled total of 2662
children) in conflict-affected areas and
10.8% in areas unaffected by conflict
(19047 children).

Meta-regression analysis

In survey areas affected by moderate
drought the odds of the prevalence
of wasting were higher than in areas
unaffected by drought (OR: 1.34; 95%
Crl: 1.05-1.72; Table 2), whereas in
areas affected by severe drought there
was no difference compared with
unaffected areas (OR: 0.96; 95% Crl:
0.68-1.35). Conflict in the survey area
had no plausible effect on the odds of
the prevalence of wasting (OR: 1.02; Crl:
0.82-1.26). A one-year increase in the
survey period reduced the odds of the
prevalence of wasting by 4% (OR: 0.96;
95% Crl: 0.94-0.98) (Table 2). We re-

Fig. 2. Summary of the pooled prevalence of wasting among children aged 6—59 months from 231 surveys in crisis-affected areas within

Ethiopia, 2000-2013

Subgroups No. of Prevalence of  Total Pooled no.
surveys wasting sample size, of wasted children
(95% Crl) no. (range?) (range?)
Conflict events
Affected 26 et 12.1 (9.9-14.7) 20259 (451-980) 2662 (16-217)
Not affected 205 - 10.8 (10.1-11.6) 155348 (300-1227) 19047 (7-419)
Heterogeneity: tau"2 = 0.33; 95% (1l 0.27—-0.41
Drought episodes
No drought 99 B 10.0 (9.0-11.1) 76312 (442-1052) 8576 (7-222)
Mild drought 104 e 117 (105-129) 79389 (300-1227) 10331 (17-419)
Moderate drought 18 — 13.1 (103-164) 13323 (520-960) 2070 (26-326)
Severe drought 10 i 10.6 (7.6-14.6) 6583 (513-914) 732 (28-144)
Heterogeneity: tau"2 = 0.32; 95% (rl: 0.27-0.40
Administrative Regions
Afar 14 - 143 (123-16.5 11651 (513-996) 1706 (58-203)
Amhara 50 i 124 (114-133) 36798 (434-1227) 4677 (28-175)
Benishangul-Gumz ] ———e 147 (3.2-47.9) 1110 (520-590) 163 (74-89)
Dire Dawa 2 e —— 12,5 (6.6-22.3) 1036 (510-526) 130 (63-67)
Oromia 75 i 9.7 (8.9-10.6) 55792 (459-980) 579% (17-199)
Somali 22 e 21.5 (18.1-25.2) 17991 (300-974) 3891 (86-326)
SNNP 66 g 84 (7.1-99) 51229 (438-1033) 5348 (7-419)
Heterogeneity: tau"2 = 0.24; 95% (rl: 0.19—0.29 :
Overall 231 - 11.0 (103-11.7) 175607 (300-1227) 21709 (7-419)
Heterogeneity: tau"2 = 0.33; 95% (rl: 0.27-0.41
1"2=95.2%; 95% (11:94.3; 96.0
I T T T 1
0.0 10.0 200 300 40.0 500

Prevalence of wasting

Crl: credible intervals: SNNP: Southern Nations, Nationalities, and People’s.

¢ ACross surveys.

Notes: Wasting was defined as weight-for-height z-scores below —2, standardized to WHO reference.”® Prevalence was the posterior median estimates of wasting,
expressed as percentages of the number of children in each category, with their 95% Crl. Conflict events were occurrence of a conflict in a given location within

six months of the survey’s starting date, irrespective of magnitude or impact. Data from the Armed Conflict Location and Event Project” and the Uppsala Conflict
Data Program Armed Conflict Dataset” were combined into a binary variable. Drought episodes in a given location were based on the three-month standardized
precipitation evapotranspiration index (SPEI) from the Global Drought Monitor database:”” no drought (SPEI > 0), mild drought (—1 < SPEI <0), moderate drought
(—1.5 < SPEI <—1) and severe to extreme drought (SPEl <—1.5).

Bull World Health Organ 2017,95:94-102| doi: http://dx.doi.org/10.2471/BLT.16.172700
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Fig. 3. Trends in the prevalence of wasting among children aged 6-59 months from 231 surveys in crisis-affected areas within Ethiopia,

2000-2013

30

25

20

Prevalence of wasting (95% Crl)
T

0

T T T
Year 2000 2001 2002
No. of surveys 14 6 12
Samplesize 11404 5512 10849

Crl: credible intervals

T T T T T T
2003 2004 2005 2006 2007 2008
21 8 18 20 13 14

25226 17038 17038 17927 8478 9236

T T T T 1
2009 2010 2011 2012 2013
32 32 15 6 14
21564 19942 91% 3317 8566

Notes: Prevalence was the posterior median estimates of wasting, expressed as percentages of the number of children in each year with their 95% Crl. The
smoothed line is the local polynomial regression fit and the shaded region is its 95% confidence interval. Wasting was defined as weight-for-height z-scores below

-2, standardized to WHO criteria.””

ported the model without interaction,
as the interaction between drought and
conflict was found to be implausible.

Discussion

Here we present estimates of the preva-
lence of childhood wasting in crisis-
affected areas within Ethiopia, using
pooled data from 231 small-scale
surveys. We used a Bayesian approach
to meta-analysis to improve estimates
by taking into account all parameter
uncertainties and borrowing strength
from all available surveys. Overall,
the pooled prevalence of wasting was
11.0% and showed a decreasing trend
over the 14-year period covered in
the meta-analysis. In nearly 62% of
the surveys the prevalence of wasting
exceeded WHO’s 10% threshold for an
emergency response, an indication of a
serious concern for child nutrition.” Ina
meta-regression analysis we also showed
that moderate drought-affected areas
had a higher prevalence of wasting than
areas unaffected by drought. Conflict
in an area, however, was not associated
with wasting.

Three results are worth highlight-
ing. First, the prevalence of wasting
declined over the period of the study.
Economic growth in a country allevi-

98

ates poverty, thereby reducing the risk
of hunger and malnutrition.” In the
period 2000-2011 Ethiopia’s average
GDP grew by over 10% annually'* and
the population living below the na-
tional poverty line declined from 44%
in 2000 to 30% in 2011."” Therefore
the population below the minimum
dietary energy consumption dropped
from 41.9% in 2000 to 33.6% in 2011.'°
The country achieved the MDG target
of reducing extreme hunger by half.*
Ethiopia launched a national nutrition
strategy in 2008 with the aim of im-
proving food and nutrition security.”
The different programmes that are in
place to improve nutrition practices'’
- including health education, provi-
sion of micronutrients and treatment
of malnourished children - could ex-
plain the declining trend of childhood
wasting found in our study. Despite
these improvements in development
and a commitment and investment in
nutrition interventions in Ethiopia, we
found that the prevalence of wasting
in crisis-affected areas was high. In
particular, Somali, Afar and Amhara re-
gions had higher prevalence than other
areas. This could be due to the higher
food insecurity problems in parts of the
regions as a result of recurrent droughts
and land degradation.”

Second, although the link between
drought and nutrition is well recognized,
it is often indirect and complex. The
quality and quantity of nutrient intake is
affected by reduced food production as a
result of drought."" Our results showed
that the prevalence of wasting was 34%
higher in areas affected by moderate
drought relative to non-affected areas,
whereas no such difference was observed
in areas affected by severe drought. In
2005, the Ethiopian government, in col-
laboration with partner organizations,
launched the Productive Safety Net
Programme. The programme aimed to
ensure food supplies to chronically food-
insecure areas that are highly vulnerable
to climate shocks.*® Hence, areas affected
by severe drought are more likely to
benefit from the programme and this
might explain why no effect on wasting
was seen in these areas. Furthermore,
the country’s early warning system,”
which targets the areas affected by se-
vere drought, may also help mitigate the
impact of severe droughts. Our results
underscore the need for interventions
to go beyond predefined severe drought-
prone areas, with strengthening of early
warning systems and intervention pro-
grammes to benefit people living in mod-
erate drought-prone areas too. On the
other hand, if we hypothesize that there

Bull World Health Organ 2017;95:94-1 O2| doi: http://dx.doi.org/10.2471/BLT.16.172700
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Table 2. Results of meta-regression from 231 surveys of the prevalence of wasting among
children aged 6—59 months in crisis-affected areas within Ethiopia, 2000-2013

Category Posterior OR (95% Crl)
Conflict events affecting survey area®
No Ref.

Yes

Drought episodes affecting survey area®
None

Mild

Moderate

Severe

Survey period*

Administrative region of survey

Afar

Amhara

Benishangul-Gumz

Dire Dawa

Oromia

Somali

Southern Nations, Nationalities, and People’s

1.02 (0.82-1.26)

1.15-2.00
1.08-1.54
0.80-3.26
0.75-3.13
Ref.

221 (1.74-2.81)
0.82 (0.69-0.97)

)
)
)
)

OR: odds ratio; Crl: credible interval; Ref.. reference group.
¢ Conflict events were occurrence of a conflict in a given location within six months of the survey starting

date, irrespective of magnitude or impact.

® Drought episodes in a given location were based on the three-month standardized precipitation
evapotranspiration index (SPEI): no drought (SPEI > 0), mild drought (—1 < SPEI < 0), moderate drought
(—1.5 <SPEI <—1) and severe to extreme drought (SPEI <—1.5).

¢ For a one-year increase in the survey period.

Notes: Data were estimated from a pooled sample of 175607 children. See Fig. 2 for the number of surveys,
samples sizes, numbers of children affected and prevalence of wasting by category. Wasting was defined as

weight-for-height z-scores below —2.

is a potentially high mortality among
children in areas affected by severe
drought, survival bias might explain the
similar prevalence of wasting in severe
drought-affected areas and unaffected
areas. This assumption is corroborated
by a study that found drought-affected
areas experienced higher child mortality
in the 2002-2003 drought in Ethiopia.”
Unfortunately, the mortality and cause
of death data in the studied surveys were
not detailed enough to test our assump-
tions and to provide a more holistic view
of the drought impact on mortality.
Third, conflict and a high prevalence
of acute undernutrition are reported to
be associated.” Conflict triggers food
insecurity and affects nutrition through
disrupting crop production; destroying
food stores and livestock; forcing people
to eat food with lower nutritional value;
affecting market food supply and price
inflation; pushing people to live in un-
healthy environments; impacting health
services; and affecting productivity and
family care structures.>* However, in
our meta-analysis, we found no evidence
of a difference between the prevalence
of wasting in areas affected and unaf-

fected by conflict. The effect of conflict
on livelihood and nutrition depends on
the nature, magnitude and duration of
the conflict.*’ In our study, most of the
conflict events which occurred during
the specified time period were short-
lived (mostly one day) and of low mag-
nitude (mainly no fatalities). They may
therefore not have had a major impact on
the nutrition situation of the community
in general and children in particular.
Our finding is supported by previous
studies,”' which found no association
between the prevalence of wasting and
exposure to conflict events.

Our study had limitations. First, we
compiled surveys that were conducted
by different organizations for practical
and operational purposes; hence the
survey results are rarely peer-reviewed,
and sharing or publication bias cannot
be ruled out.”>” However, most of the
surveys used standardized methods of
nutrition surveys such as the SMART
(Standardized Monitoring and Assess-
ment of Relief and Transitions) method.*
Furthermore, CE-DAT is a unique and
well-established data source for nutrition
and mortality indicators in humanitarian

Bull World Health Organ 2017;95:94-1 O2| doi: http://dx.doi.org/10.2471/BLT.16.172700
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emergencies.”>” Second, while the as-
sessment of CE-DAT coverage is a future
area for improvement of the database,”*’
the surveys are representative of small
geographical areas, a key characteristic
to ascertain the small-scale impact of
drought and conflict on nutrition. Third,
potential underlying determinants (e.g.
coping strategies, diseases and food and
non-food interventions)* which could
explain part of the observed variability
are not available in CE-DAT. Fourth, the
locations for conducting the surveys were
likely influenced by suspicions of higher
levels of undernutrition. However, our
aim here was not to assess malnutrition
levels in the country but in crisis-affected
areas within Ethiopia. Fifth, the ACLED
and UCDP databases mainly collect
conflict event data from the media, online
journals and nongovernmental organiza-
tions’ publications.”** These could intro-
duce reporting bias (selective reporting
or omissions) for political or other rea-
sons. To reduce the bias, we combined the
two databases and also considered only
the occurrence of conflict, as data on the
impact of conflicts (e.g. deaths) are more
likely to suffer from reporting bias from
different organizations. Although these
limitations constrain our study’s ability to
fully explain the links between drought
or conflict and nutrition, the findings
still provide evidence to support policies
and programmes designed to mitigate
the health effects of drought and conflict.

In conclusion, the pooled prevalence
indicates a persistent childhood wasting
problem in Ethiopia. Therefore, national
nutrition strategies should target areas
of persistent undernutrition. Although
areas affected by severe drought must
remain a national priority for specific
targeted actions, nutrition policy should
consider interventions that go beyond the
predefined, severe drought-prone areas
and incorporate areas where moderate
droughts occur. M
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Résumé

Sécheresse, conflits et dénutrition des enfants en Ethiopie entre 2000 et 2013: une méta-analyse

Objectif Estimer la prévalence de 'émaciation chez les enfants et étudier
les effets de la sécheresse et des conflits sur 'émaciation dans les zones
touchées par des crises en Ethiopie.

Méthodes Nous avons recherché dans la base de données Complex
Emergency Database des enquétes sur la nutrition réalisées en
Ethiopie sur la période 2000-2013. Nous en avons extrait des
données sur la prévalence de I€maciation (scores z poids/taille —2)
parmi les enfants agés de 6 a 59 mois dans les régions d'Ethiopie qui
disposaient de suffisamment de données. Des données sur les conflits
(indépendamment de leur ampleur ou de leur impact) et les épisodes
de sécheresse saisonniere dans les zones concernées ont été extraites
de sources d'informations accessibles au public. Une méta-analyse
bayésienne a effets aléatoires a permis de synthétiser les éléments
ressortis des 231 enquétes a petite échelle.

Résultats Sur un total de 175 607 enfants analysés, le nombre cumulé
d'enfants souffrant démaciation était de 21 709. La prévalence médiane

postérieure de I/émaciation était de 11,0% (intervalle de crédibilité
de 95%, ICr: 10,3-11,7) sur cette période de 14 années. Comparée a
des zones non affectees par la sécheresse, la prévalence estimée de
[émaciation était plus élevée dans les zones connaissant une sécheresse
modeérée (rapport des cotes postérieur, RC: 1,34;1Cr95%: 1,05—1,72) mais
similaire dans les zones frappées par une forte sécheresse (RC: 0,96; ICr
95%: 0,68-1,35). Méme si la prévalence cumulée de I'émaciation était
plus élevée dans les zones touchées par des conflits que dans les autres,
la différence n'était pas parlante (RC: 1,02; ICr 95%: 0,82-1,26).
Conclusion Malgré une tendance globalement a la baisse, le probleme
de I¥maciation des enfants persiste en Fthiopie. Les conflits nont pas
d'impact majeur sur Iémaciation des enfants. Les interventions en
matiére de nutrition devraient aller au-dela des zones exposées a de
fortes sécheresses pour intégrer celles frappées par des sécheresses
modérées.
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Pesiome

3acyxa, KOHGNUKTbI M HeJOCTaTOYHOE NUTaHue aeten B d$uonuu B 2000-2013 rogax: meTaaHanums

Lenb Onpenennts pacnpoCcTpaHeHHOCTb TMNoTpOdUM y feTen
M V3YUnUTb BAMAHME 3aCyXW U KOHOMKTOB Ha rvnotpoduio B
3aTPOHYTBIX KPK3MCOM 061acTax ddronuu.

MeTogbl ABTOPbI BBLIMOMHWAM MOUCK MCCRefoBaHnii B 06n1actn
nUTaHWA, nposefeHHbX B dduonun 8 nepurog mexay 2000
n 2013 rogamn, B 6asze AaHHbIX MO CMOXHbBIM Ype3BblUaliHbIM
CUTYyauMAM. bl NonyyeHbl JaHHbIe NO PaCNPOCTPAHEHHOCTH
rMNoTpodUM (z-NoKaszaTteny COOTHOLEHNA BeCa 1 pOoCTa MeHee —2)
Cpeav feTel B Bo3pacTe 6-59 mecALeB and Tex obnactelt dpuonun,
[N KOTOPbIX BbINO JOCTYMHO AOCTaTOYHO AaHHbBIX. [aHHble 000
BCEX C/yYanx KOHGIMKTOB (HE3aBUCUMMO OT 3HAUNTENbHOCTM
AV BAWAHWA) U 3NM30[ax CE30HHOWM 3aCyXM, OKa3blBalOWMX
BO3JeNCTBME Ha nccnegyemble 061acTu, ObIMM NONyYEHb 13
06WenoCTyNHbBIX UCTOYHMKOB. C nomoulblo 6allecoBCKOro
MeTaaHanv3a C UCrosb30BaHVeM MOLENN CiydaiHbix 3bdeKTos
6bi11 0000LLEHBl GaKTMUeCKMe faHHble 13 231 ManodopMaTHOro
CCNeaoBaHus.

Pe3ynbrartbl /13 06LLelt BBIGOPKM, KoTopas BKAtovana 175 607 fete,
y4aCTBOBABLINX B aHaNM3e, CYMMapHOe KONMMUYeCTBO AeTen C

runotpoduein coctasuno 21 709. AnoctepnopHas MearaHHas
PacnpoCTpaHeHHOCTb rMnoTpodumn coctasuna 11,0% (95%-1
noseputenbHbI nHtepsan, AM: 10,3-11,7) 3a 14-neTHnin nepuroa.
Mo cpaBHeHMIO C 06NacTaAMK, He MOABEPTrWUMUCA BAUAHNIO
3aCyxu, MOACUMTAHHAA PAacNPOCTPaHeHHOCTb TMNOTPOdUH
6bina BbllWe B 06MaCTAX, 3aTPOHYTHIX 3aCYXOW B YyMepPeHHOM
cTeneHn (@noctepriopHoe oTHoLLeHVe WwaHcos, OLL: 1,34; 95%-i AN:
1,05-1,72), v Takow »e B 0b6nacTax, CUibHO 3aTPOHYThIx 3acyxol (OLL:
0,96; 95%-11 [111:0,68-1,35). XOTA COBOKYMHaA PacnpoCTpaHeHHOCTb
rMNoTPOMGUM B 0BNACTAX, 3aTPOHY ThIX KOHGAMKTOM, ObiNa BbilLe, Yem
B HE3ATPOHY TbIX 06M1aCTAX, Pa3HuLia He Obina aocToBepHon (OLL: 1,02;
95%-1 [I1: 0,82-1,26).

BbiBog HecmoTpA Ha 06OLLyl0 TEHAEHUMIO K CHUXEHWIO, AeTH B
Sdronun no-nNpexHemy CTasKMBAOTCA C NPOBIEMON rMnoTpodum.
Cnyyan KOHOMMKTOB He OKa3blBany CyLLECTBEHHOrO BAVSAHMA Ha
runoTpoduio y aetert. OxsaT BMeLIATENLCTB B 06MACTW MUTAHVISA
cnefyeT pacluvpuTh 3a Npeaersl obnacTei, noaBepKeHHbIX CUbHOM
3acyxe, C BK/loUeHviem obnacTels, rae CnyvaloTcs yMepeHHbIe 3aCyxi.

Resumen

Sequias, conflictos y desnutricion infantil en Etiopia entre 2000 y 2013: un metaanalisis

Objetivo Estimar la prevalencia de la emaciacion en nifios e investigar
los efectos de las sequias y los conflictos sobre la emaciacion en zonas
afectadas por la crisis de Etiopfa.

Métodos Se realizaron busquedas en la Base de Datos sobre
Emergencias Complejas en busca de encuestas sobre nutriciéon
realizadas en Etiopfa durante el periodo comprendido entre 2000y 2013.
Se extrajeron datos sobre la prevalencia de la emaciacion (peso para la
talla por debajo de -2 puntuaciones zeta) entre nifos de 6 y 59 meses
en las zonas de Etiopia con suficientes datos disponibles. Se extrajo
informacién sobre conflictos (independientemente de su magnitud o
impacto) y episodios de sequias estacionales que afectaban a las zonas
encuestadas de fuentes de datos disponibles publicamente. Se utilizé el
metaanalisis bayesiano de efectos aleatorios para sintetizar la evidencia
de 231 encuestas a pequefia escala.

Resultados De la muestra total de 175 607 nifios analizados, la cantidad
combinada de niflos con emaciacion fue de 21 709. La prevalencia

mediana posterior de emaciacién fue del 11,0% (intervalo crefble, ICr,
del 95%: 10,3-11,7) durante el periodo de 14 afios. En comparacion
con las areas no afectadas por la sequia, la prevalencia estimada de la
emaciacion fue mayor en las zonas afectadas por niveles moderados
de sequifa (cociente de posibilidades posterior, CP: 1,34; ICr del 95%:
1,05-1,72), pero similar en zonas gravemente afectadas por la sequfa
(CP: 0,96; ICr del 95%: 0,68-1,35). Aunque la prevalencia combinada
de la emaciacion fue mayor en zonas afectadas por conflictos que en
las que no lo estaban, la diferencia no era plausible (CP: 1,02; ICr del
95%: 0,82—-1,26).

Conclusion A pesar de una tendencia descendente generalizada,
los nifios de Etiopia siguen sufriendo un problema de emaciacion.
Los conflictos no supusieron un gran impacto en la emaciacion en
la niflez. Las intervenciones nutricionales deberfan ir mds allé de las
70Nas Propensas a sequias e incorporar zonas en la que se produzcan
sequias moderadas.
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