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Impact of drought and HIV on child nutrition in

Eastern and Southern Africa

John B. Mason, Sophie Chotard, Adam Bailes, Saba Mebrahtu and Peter Hailey

Abstract

Background. Intermittent food insecurity due to drought
and the effects of HIV/AIDS affect child nutritional
status in sub-Saharan Africa. In Southern Africa in
2001-3 drought and HIV were previously shown to
interact to cause substantial deterioration in child nutri-
tion. With additional data available from Southern and
Eastern Africa, the size of the effects of drought and HIV
on child underweight up to 2006 were estimated.

Objective. To determine short- and long-term trends
in child malnutrition in Eastern and Southern Africa
and how these are affected by drought and HIV.

Methods. A secondary epidemiologic analysis was con-
ducted of area-level data derived from national surveys,
generally from the mid-1990s to the mid-2000s. Data
from countries in the Horn of Africa (Ethiopia, Kenya,
and Uganda) and Southern Africa (Lesotho, Malawi,
Mozambique, Swaziland, Zambia, and Zimbabwe) were
compiled from available survey results. Secondary data
were obtained on weight-for-age for preschool children,
HIV prevalence data were derived from antenatal clinic
surveillance, and food security data were obtained from
United Nations sources (Food and Agriculture Organiza-
tion, International Labour Office, and others).

Results. Overall trends in child nutrition are improv-
ing as national averages; the improvement is slowed but
not stopped by the effects of intermittent droughts. In
Southern Africa, the prevalence rates of underweight
showed signs of recovery from the 2001-03 crisis. As
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expected, food production and price indicators were
related (although weakly) to changes in malnutri-
tion prevalence; the association was strongest between
changes in food production and price indicators and
changes in malnutrition prevalence in the following
year. Areas of higher HIV prevalence had better nutri-
tion (in both country groups), but this counterintuitive
association is removed after controlling for socioeconomic
status. In low-HIV areas in Eastern Africa, nutrition
deteriorates during drought, with prevalence rates of
underweight 5 to 12 percentage points higher than in
nondrought periods; less difference was seen in high-HIV
areas, in contrast to Southern Africa, where drought and
HIV together interact to produce higher prevalence rates
of underweight.

Conclusions. Despite severe intermittent droughts
and the HIV/AIDS epidemic (now declining but still
with very high prevalence rates), underlying trends
in child underweight are improving when drought is
absent: resilience may be better than feared. Preventing
effects of drought and HIV could release potential for
improvement and, when supported by national nutrition
programs, help to accelerate the rates of improvement,
now generally averaging around 0.3 percentage points per
yeat, to those needed to meet Millennium Development
Goals (0.4 to 0.9 percentage points per year).

Key words: Africa, drought, HIV, nutrition

Introduction

Intermittent food insecurity from drought and the
effects of HIV/AIDS impact nutritional status in sub-
Saharan Africa, causing fluctuations in the underlying
trends. The direction and size of these underlying
trends are sometimes overlooked in the stream of
urgent warnings and emergency appeals. This paper
aims to assess trends and fluctuations in recent years.

Food and Nutrition Bulletin, vol. 31, no. 3 (supplement) © 2010, The United Nations University.
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Since around 1990, several episodes of severe drought
have undermined progress, and the HIV/AIDS epi-
demic has evolved. Broad estimates of nutritional status
(using child underweight as the most common indica-
tor of malnutrition) indicated virtually no change from
1990 to 2005 in overall prevalences in Africa [1, 2] and
possible increases in Eastern Africa (about 0.3 percent-
age points per year from 1990 to 2005); this contrasts
with all other developing regions, where malnutrition
prevalences are falling by an average of around 0.5
percentage points per year.

Assessments of the effects of drought in Southern
Africa in 2001-03 (initiated by UNICEF, reported in
Mason et al. [3]) found that drought, amplified by HIV/
AIDS, caused substantial increases in underweight (but
not in wasting), particularly in previously better-off
areas. This survey covered Lesotho, Malawi, Mozam-
bique, Swaziland, Zambia, and Zimbabwe. The research
reported here, also sponsored by UNICEEF in its coor-
dinating role for nutrition, extends the scope to include
data from Ethiopia, Kenya, and Uganda (in the Greater
Horn of Africa, referred to as “Horn countries”) and
compares these with the Southern African countries,
for which the data have also been updated.

In Southern Africa, areas with higher prevalences
of HIV had lower malnutrition prevalences and lower
child mortality rates; these associations were hypoth-
esized to be due to higher HIV prevalences in areas that
were better off socioeconomically [3]. The association
of HIV with higher socioeconomic status was sub-
sequently shown at the household level in the Kenya
Demographic and Health Survey (DHS) [4, 5], lending
credence to the explanation. The association of HIV
with underweight prevalences has now been exam-
ined further, in both Southern Africa and in the Horn
countries, taking account of socioeconomic status, as
reported here.

A concern has been that the HIV/AIDS epidemic
is weakening the resilience of households to survive
and recover from income and production losses due
to drought, leading perhaps to what has been termed a
“new variant famine”[6], which is likely to persist after
drought recedes. The results from the previous study
on Southern Africa did show that drought and HIV
interacted so that nutrition deteriorated much faster in
areas where both drought and HIV occurred than in
areas where only one of these occurred [3]. This finding
is revisited here with newer data, and also examined for
the Horn countries; preliminary results were reported
in Chotard et al. [7]. More recent survey results from
Southern Africa indicate whether recovery in nutrition
has occurred after the 2001-03 drought.

This paper aims to provide estimates of the underly-
ing trends in child nutrition, to assess the size of the
intermittent effects of drought, food insecurity, and
HIV, in selected countries in Eastern and Southern
Africa.

Methods

Data sources and datasets

The two geographic regions studied are Southern
Africa (Lesotho, Malawi, Mozambique, Swaziland,
Zambia, and Zimbabwe) and the Greater Horn of
Africa (Kenya, Ethiopia, Eritrea, Somalia, Sudan, and
Uganda); limited data were available from Eritrea,
Sudan, and Swaziland. All data used were at the area
(typically province) level, building on the previously
constructed datasets for Southern Africa [3] and
extending these for the Horn countries. In the working
datasets, a case was a nutritional survey result, defined
by area (province or equivalent) and time of survey
(month and year), with other variables matched to
this area and time; separate datasets were created for
Southern Africa (based on that used for the analyses
given in [3]) and the Horn countries.

Nutritional data

Anthropometric data were obtained from the surveys
shown in table 1, as the prevalence of underweight
children (< -2 SD weight-for-age by World Health
Organization [WHO]/National Center for Health Sta-
tistics [NCHS] standards—the indicators reported at
the time—for children 6 to 59 months of age), defined
by province (or equivalent) and time (month and year).
The main sources of these data were Demographic
and Health Surveys (DHS); Multiple Indicator Cluster
Surveys (MICS, sponsored by UNICEF); governmental
national surveys, either primarily for nutrition (e.g.,
Zimbabwe) or including nutrition in broader surveys
(e.g., Welfare Monitoring Surveys, Ethiopia); and non-
governmental organization district surveys (Zambia).

Underweight prevalence data were accessed from the
datasets themselves in most cases; where the datasets
were not available, data from the published reports
or WHO database [8] were used, adjusted to 6 to 59
months where needed as described in [3]. DHS datasets
and reports were downloaded from the Measure/DHS
website [9]. MICS datasets and reports were provided
by UNICEEF [10]. For Ethiopia, the national Central
Statistical Authority Welfare Monitoring Surveys were
one source [11]; DHS surveys [12, 13] were also used.
The national surveys generally used a two-stage cluster
sampling method representative at the provincial level.
District-level surveys conducted by nongovernmental
organizations in Malawi and Zambia typically used
30 x 30 cluster sampling methodology and are repre-
sentative at the district level.

HIV data

Prevalence data for HIV were taken from the HIV/
AIDS Surveillance Data Base [14] and from Joint
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TABLE 1. List of surveys used

Country Year Timing (season) Source
Eritrea 1995 DHS
2002 Mar-Jul DHS
1993-2002 MOH
Ethiopia 1996 Jun-Jul (moderate/hunger) CSA/WMS
1998 Jun-Jul (moderate/hunger) CSA/WMS
2000 Jun-Jul (moderate/hunger) CSA/WMS
2000 Feb-Jun (postharvest/moderate) | DHS
2004-05 Jan-Feb 05 (postharvest) CSA/WMS
2005 Apr-Aug (moderate/hunger) DHS
Kenya 1998 Mar-May (moderate) DHS
2000 Sep-Oct (hunger) MICS
2003 May-Jul (moderate/hunger) DHS
Southern Sudan | 2000 Jul-Aug (hunger) MICS I
Uganda 1995 Mar-Aug (moderate) DHS
2000-01 Sep-Feb (postharvest) DHS
Lesotho 2000 Mar-May (hunger) UNICEF/MICS
2002 Oct (moderate) NNEPI
2004-05 Sep-Jan (moderate) DHS
Malawi 1992 Sep-Nov (moderate) DHS
1995 Oct (moderate) UNICEF/MICS
2000 Jun-Nov (postharvest) DHS
2002 Jul-Aug (postharvest) District surveys: round 1
2002-03 Dec-Feb (moderate) District surveys: round 2
2003 Apr-May (postharvest) District surveys: round 3
2004-05 Oct-Jan (moderate) DHS
2006 Jul-Nov (postharvest) DHS
Mozambique 1997 Mar-Jun (hunger/postharvest) DHS
2000-01 Oct-May (all seasons) QUIBB
2002 Dec (moderate) VAC2
2003 May-Jun (postharvest) VAC3
2003-04 Jul-Sep (postharvest) DHS
Swaziland 2000 Aug (postharvest) UNICEF/MICS
Zambia 1992 Mar (hunger) DHS
1996-97 Jul-Jan (postharvest/moderate) DHS
1999 Oct (moderate) UNICEF/MICS
1999 Oct (moderate) UNICEF/MICS
2001-02 Nov-May (moderate/hunger) DHS
2002 Jan-May (hunger) DHS
2002 Sep-May (moderate/hunger) District surveys: round 1
2002-03 Nov-Mar (moderate) District surveys: round 2
Zimbabwe 1994 Sep (postharvest) DHS
1999 Aug-Nov (postharvest) DHS
2002 May (postharvest) National Nutrition Survey
2003 Jan (moderate) National Nutrition Survey
2004-05 Mar, Nov National Surveillance System

CSA/WMS Welfare Monitoring Survey, by Central Statistics Authority; DHS, Demographic and Health Survey; MICS,
Multiple Indicator Cluster Survey; MOH, Ministry of Health; NNEPI, National Nutrition and EPI Cluster Survey; QUIBB,
Questionario de Indicadores Basicos de Bem-Estar (Core Welfare Indicator Questionnaire); VAC, Vulnerability Assessment

Committee.

Seasonality: ‘hunger’ refers to the period before the harvest; ‘post-harvest’ is immediately after the harvest; ‘moderate’ is
between post-harvest and hunger seasons.
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United Nations Programme on HIV/AIDS (UNAIDS)
reports [15]. The information in the database contains
the sentinel surveillance site information from ante-
natal clinics, as well as data from national reports and
scientific publications. The search criterion used in
the database was for pregnant women 15 to 49 years of
age. For Zambia, HIV prevalence data were also found
in the DHS 2001-02 survey. Malawi had data available
from the National AIDS Control Programme, via the
POLICY Project [16]. Adjustment of HIV data from
antenatal clinics was not attempted here; methods sug-
gested by WHO could be investigated for application
in future analyses [17].

HIV prevalence data were not available for every
area and time for which there were nutritional data.
To match HIV prevalence data in these cases, a set of
rules was used to provide the best estimate, as follows:
if HIV data existed for a given area before and after, but
not at the same time as, the time when nutritional data
were available for that area, then the HIV prevalence
was linearly interpolated; if before and after points
were not available, the prevalence at the point nearest
in time was used; if a district did not have any data at
all, the nearest available regional or provincial estimate
was used. For some analyses, HIV prevalences were
categorized as greater or less than the mean for each
country.

Socioeconomic status variables

A number of socioeconomic status and related variables
were investigated to characterize areas with respect to
malnutrition and to control for potential confounding.
Those available for almost all areas were limited, and
education was selected as the most widely available.
The variables “percentage of women with no educa-
tion” and “percentage of women completing primary
education or greater” were extracted from DHS reports;
of these the first (no education) was finally used as a
proxy for overall socioeconomic status.

Drought

Estimates of food and agricultural production were
available, usually reported about 2 years after the
end of the crop year, from the Food and Agriculture
Organization (FAO) FAOStat [18]. These provide for
a quantitative assessment of drought effects. Food
production indices (FProdI), which are measures of
net annual national agricultural food production,
were retrieved for each country for the years 1988 to
2006. These production estimates were standardized
with reference to the average for 1999 to 2001, which
included drought years; therefore, the indices were rec-
alibrated to nondrought years as 100, as follows: Kenya,
1994, the index was 124.9; Ethiopia, 1996, the index was
106.8; Sudan, 1994, the index was 136.6. When plotted

against time, a substantial secular trend in FProdI was
seen; the residual (the difference between the observed
and predicted values of the dependent variable for
each case) was derived from the regression of “year”
(independent variable) with “food production index”
(dependent variable). This variable was created for each
country separately and was then combined into a vari-
able taking a specific value for each country-year (at the
national level). This variable gives the national annual
deviation from the long-term trend and is taken as a
measure of drought; its value in practice was from -10
(drought) to +10 (bumper crop) in the Horn countries
and from -20 to +20 in Southern Africa.

Food prices

The food price index (FPI) and the consumer price
index (CPI) values (set at 100 for 1990) were extracted
from the International Labour Office (ILO) database
[19] for Ethiopia, Kenya, and Uganda in the Horn (not
available for Eritrea) and for Malawi, Mozambique,
Zambia, and Zimbabwe in Southern Africa. The data
were also available for Malawi, Zambia, and Zimbabwe
at the time from national sources (rather than ILO),
but although these were used for initial analyses, they
have been replaced by the ILO-derived data here for
consistency [19]. When the ratio of the indices goes
above 1, that is, when FPI increases exceed CPI, the
relative cost of food is increasing in relation to the cost
of other goods on the market, providing an indica-
tion of increasing difficulty in access to food, or food
insecurity.

Results

National underweight trends

Trends in prevalences of underweight children esti-
mated at the national level, by year, are shown in figures
1 and 2. In most countries up to about 2000, there was a

50 —

40

30 —

Prevalence (%)
~
()
=1
~
kY

O\\\\\\\\\\\\\
X H o0 NP PO O N DD > h b
9 9 9 9 O PO LR 0
RO LU L LC QIR (S (S R S I S

FIG. 1. Trends in national underweight prevalence in Horn
countries
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FIG. 2. Trends in national underweight prevalence in South-
ern African countries

trend toward slow improvement at about 0.5 percentage
points per year. In 2000-02, underweight prevalences
increased in Southern Africa by about 5 to 10 percent-
age points with drought and economic recession; after
2002-03, malnutrition prevalences fell again to around
pre-2000 levels (fig. 1). The exception is Mozambique,
where food production fell again in 2005.

In Ethiopia, Kenya, and Uganda, the trends were
more consistent than in Southern Africa (fig. 2), with
an overall trend of improvement in the period from
1995 to 2005, and with the effects of intermittent
drought not apparent at national levels in these data.
The estimated improvement in Ethiopia from 2000
to 2005, according to local survey results (Welfare
Monitoring Survey [WMS]), was also seen in the DHS
national estimates (42.0% in 2000, 34.6% in 2005,
according to the WHO database); although these sur-
veys were repeated at different seasons (both WMS and
DHS), it seems likely that the estimated improvement
reflects actual change.

Drought, food production, food prices, and
malnutrition

The deviations in food production index from the
trend, calculated separately for each country, are
shown in figures 3 and 4. The food production
index was chosen rather than crop production or
total agricultural production, as likely to reflect
changes in food availability; in any event, all three
were found to be highly correlated. The trend
through time of the food production index was
strongly positive, in part because of population
growth. Deriving the residual from the regression
of food production index against year gives an esti-
mate of deviations from the long-term trend and
thus a convenient indicator of annual variations in
national food production.

The periods of reduced food production (mainly
due to drought) can be summarized approximately

Changes in crop production (drought index)

as follows. In the Horn countries (fig. 3): Kenya, 1993,
1995-98, 2000, 2004-05; Ethiopia, 1993-95, 1998-2000
(2003-04 had slightly low production but no reports
of drought), 2005; Uganda, 1994, 1996-99, 2005. In
Southern Africa (fig. 4): Lesotho, 1991-92, 1995,
1998-99, 2002-03; Malawi, 1992, 1994-97, 2002-03;
Mozambique, 1991-95, 2000-03, 2005; Swaziland,
1995-98, 2000-01; Zambia, 1992, 1995, 1998, 2001-02,
Zimbabwe, 1991-93, 1995, 1998, 2002, 2004-05.

Not all year-to-year variations are due to changes in
agricultural conditions. The plunge in production in
Malawi in 2002 was considered partly due to economic
factors. The conflict between Ethiopia and Eritrea in
1998-2000 no doubt contributed to low production
at that time.

Food purchasing power may also be tracked using
the FPI/CPI ratio, which is available from ILO [19].
The food production indicator (deviations in food
production index) in most countries was found to
be associated with FPI/CPI, more with the FPI/CPI
in the following year—e.g., the production indicator
in 2000 with FPI/CPI in 2001—than in the current
year. Taking the data for the nine countries together,
the regression coefficient for FPI/CPI (next year) with
production indicator (as independent variable) was
-0.27 (p = .018, n = 101); this can be compared with
an nonsignificant association (p = 0.32) using FPI/CPI
for the same year. The association was stronger in the
Horn countries; for FPI/CPI (next year), the coefficient
was —0.54 (p =.014, n = 45); it was also associated, less
strongly, with FPI/CPI in the same year (coefficient,
-0.42; p = .04; n = 46).

The relative price of food (FPI/CPI) appears to
some extent to predict changes in underweight. The
association of underweight with FPI/CPI was tested by
regression for the national data from the nine countries
together. The association of FPI/CPI with underweight
in the following year (e.g., FPI/CPI in 2000 with under-
weight in 2001) was weakly positive (the expected
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FIG. 3. Trends in food production index (FPI) (standardized) in
Horn countries
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Malawi

level was previously shown to be significantly in the
direction of a higher prevalence of HIV associated
with a lower prevalence of child underweight. The
likely reason is that HIV prevalence is higher in
areas of higher socioeconomic status, and higher
socioeconomic status is associated with a lower

Changes in crop production (index)

Mozambique

prevalence of child underweight. For both South-
ern Africa and the Horn countries, indicators of
socioeconomic status were created from data in the
DHS and MICS surveys; data on women’s educa-
tion, which are widely available, were selected to

-20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Swaziland

match the nutritional and HIV data. The level of
women’s education was strongly correlated with
HIV prevalence in both country groups. Higher
HIV prevalence was associated with a lower per-
centage of women with no education (p = .00).
The percentage of women with no education was
strongly correlated with underweight prevalence (p

Changes in crop production (index)

=.00) in both country groups, no education being
associated with more malnutrition. Higher HIV
prevalence was correlated with lower underweight
prevalence (p = .00) in both country groups.

The regression results are shown in table 2. The
coefficients for HIV prevalence with child under-
weight prevalences are significantly negative in

Zimbabwe
25 —
30 —
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FIG. 4. Trends in food production index (FPI) (standardized) in

Southern African countries

direction) where these data were available; the results
were underweight (next year) = —5.0 +0.306 FPI/CPI
(coefficient p = .16, n= 34).

Underweight, HIV, and socioeconomic status

HIV/AIDS as well as drought is expected to cause
substantial year-to-year changes in child nutrition.
Estimates of HIV/AIDS prevalences from antenatal
clinic surveillance for Southern Africa are shown in
figure 5; the pattern has been one of rapid spread
during the 1990s, leveling off around 2000. The overall
levels in the 2000s are among the highest in the world:
25% to 35% in Lesotho, Swaziland, and Zimbabwe.
In the Horn (fig. 6), the highest HIV prevalences for
Uganda (20% to 25%) were in the early 1990s, since
then falling to a reported level of less than 10%. In
Ethiopia, the peak was reported in 1995, at 20% to 25%,
since then apparently falling to less than 10%; however,
HIV data only cover limited areas, and these estimates
depend considerably on urban results, especially those
from Addis Ababa. Kenya reported a slower increase in
the 1990s, reaching about 20% in 2000, since then also
falling to less than 10%.

In Southern Africa, the association of HIV preva-
lence with the prevalence of underweight at the area

Southern Africa (model 1) and the Horn countries
(model 4). These coefficients become less negative
and less significant when controlling for education
(models 2 and 5), confirming that the association of
underweight with HIV is mainly due to confound-
ing by socioeconomic status, although it should be
noted that some degree of negative association remains
for Southern Africa, and indeed this persisted when
other available socioeconomic status variables were
included (results not shown here). Finally, models 3
and 6 show that the relation between HIV and under-
weight is not much affected by the drought variable
(see below).
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for Southern Africa, and studied for the first time
in the Horn countries. Relations between drought,
HIV, and underweight are summarized in table 3.

The interaction of drought and HIV continues to
be seen in the Southern Africa results—the preva-
lence of underweight is significantly higher in times
of drought in the high-HIV group (19.6% rises to
26.2%, p < .05), but not in the low-HIV group—
consistent with earlier findings (by regression the
interaction is significant at p = .05). In the Horn
countries, the prevalence increases with drought

>
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A A
FIG. 6. Trends in HIV prevalence in Horn countries

The influence of drought and HIV together on
underweight

Drought (leading to increased food insecurity), assessed
by the food production index deviations variable,
applies at the national level, since the production
estimates are made nationally (at the end of the crop
year). HIV can be assessed by area (e.g., province), here
derived from surveillance clinics in the area rather
than from population-based surveys. Underweight
prevalences are estimated at the area level from rep-
resentative surveys, although these are not available
every year. Assembling these data allows examination
of associations of underweight with HIV and drought
at the area level. Drought and HIV are not themselves
related (correlations are nonsignificant, p > .3), but
they may interact with each other, as shown before in
Southern Africa (fig. 5 in [3]), where the combination
of high HIV prevalence and drought was found to be
associated with the highest underweight prevalences.
This finding was further studied with additional data
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N

in both high- and low-HIV areas (no significant
interaction), more so in the low-HIV group (22.2%
rises to 35.0%, an increase of 12.8 percentage points;
p <.05).

In the Southern African countries, underweight
prevalences are on average 3.4 percentage points higher
in drought than nondrought years (24.7% vs. 21.3%,
respectively; p < .05). In the Horn countries, the effect
of drought is greater: 28.0% in drought years vs. 20.4%
in nondrought years, an increase of 7.6 percentage
points (p < .05).

Discussion

National trends in child underweight prevalences
showed long-term improvement in the Horn countries
assessed, with Ethiopia showing a decrease in preva-
lence at about 0.9 percentage points per year from 1996
to 2005. Kenya and Uganda showed slower progress, at
around 0.1 to 0.3 percentage points per year, but with
prevalences about half those of Ethiopia. The countries
of Southern Africa, except for Mozambique, showed
indications of recovery in underweight prevalences
after the severe conditions of the early 2000s. The
longer-term trend (from the 1990s to the 2000s) is

TABLE 2. Regression analysis: Decrease in coefficient for HIV on underweight prevalence, after controlling for socioeconomic

variables”
Southern African countries Horn countries
Variable/model 1 2 3 4 5 6
HIV prevalence (%) -0.330 —0.158 —0.146 -0.765 0.059 0.063
(hivfin) -3.80 -1.93 -1.76 -3.51 0.43 0.41
0.000 0.056 0.080 0.001 0.673 0.684
Women with no education — 0.258 0.255 — 0.438 0.440
(%) (noedf) 5.92 5.84 10.36 8.51
0.000 0.000 0.000 0.000
Drought (food produc- — — -0.102 — — 0.016
tion index standardized) -1.12 0.06
(resfin) 0.267 0.954
Constant 30.36 18.72 18.76 32.51 8.40 19.217
N 136 136 136 43 43 43
Adjusted R? 0.120 0.298 0.299 0.212 0.781 0.607

a. Dependent variable: underweight (uwfin). In cells: coefficient (B), ¢, p.
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TABLE 3. Mean underweight prevalences by HIV prevalences (above or below average for country) and drought (annual food
production index above or below average for country), for countries in Southern Africa and Greater Horn, 1998-2005*

Southern African countries Horn countries
HIV prevalence No drought Drought Total No drought Drought Total
Low
Mean 23.1% 23.6% 23.4% 22.1% 35.0%" 30.1%
95% CI 19.8-26.4% 20.1-27.1% 21.0-25.8% 19.2-25.1% 28.9-41.0% 25.3-34.8%
n 36 37 73 8 13 21
High
Mean 19.6%¢ 26.2%" 22.4% 18.4% 22.0%¢ 20.9%
95% CI 17.3-21.9% 23.4-29.0% 20.5-24.3% 13.9-23.0% 16.6-27.3% 16.9-24.8%
n 39 28 67 7 15 22
Total
Mean 21.3% 24.7%" 22.9% 20.4% 28.0%" 25.4%
95% CI 19.3-23.3% 22.4-27.0% 21.4-24.4% 17.7-23.1% 23.4-32.7% 22.0-28.7%
n 75 65 140 15 28 43

a. Data are from available surveys (see table 1). Southern Africa countries are Malawi, Mozambique, Zambia, and Zimbabwe; Greater Horn
countries are Ethiopia, Kenya, and Uganda. Interactions of HIV and drought, by regression, with underweight as dependent variable:
Southern, p = .05; Horn not significant. For Southern Africa, low and high HIV prevalence are defined as less than or greater than the
mean for each country, respectively; for Horn countries, low and high HIV prevalence are defined as less than, or equal to or greater than,
the median for region, respectively. “Drought” and “no drought” are defined by deviations from the long-term trend in food production
index in each country (see text); “no drought” as deviations positive (or zero), i.e., as good as or better than trend, “drought” as negative,

i.e., below trend.
b. p <.05 for the comparison between drought and no drought.

c¢. p =.08 for the comparison between low and high HIV prevalence.

d. p <.01 for the comparison between low and high HIV prevalence. All other comparisons within country groups are not significant.

probably similar to that in Kenya and Uganda, about
0.1 to 0.3 percentage points per year. The exception is
Malawi (where the problem in 2000-01 involved eco-
nomic and food security management), which had a
rate of about 0.9 percentage points per year, indicating
rapid recovery.

The impact of drought could be assessed, retrospec-
tively, from FAO’s food production index, deriving the
deviation from the trend, by country and year. This
indicator was broadly associated with child malnutri-
tion, so that underweight prevalences were shown to
be higher when food production was below average
(“drought” vs. “no drought”), with a greater effect in the
Horn countries (table 3). The link from food produc-
tion to the relative price of food (FPI/CPI) appeared
to operate with a lag, so that lower food production
was associated with higher food prices the following
year. Raised food prices themselves were weakly asso-
ciated with an increased prevalence of underweight.
In preliminary studies (not shown), it was seen that
early warnings of food shortages were generally borne
out by subsequent falls in food production; thus, the
sequence of early warnings, production shortfalls,
raised food prices, and increased malnutrition could
be traced, although the associations are weak with the
available data.

Higher HIV prevalences by area are associated
with Jower underweight prevalences. This initially
counterintuitive result from area-level analysis was
seen in the Southern African countries previously

[3]. The correlation is similar in the Horn countries
and is confirmed with additional newer data points in
Southern Africa. The likely explanation for this eco-
logic correlation is that areas of higher socioeconomic
status had higher prevalences of HIV and (as yet) lower
prevalences of child malnutrition, i.e., underweight.
Recently, household-level data from Kenya (DHS),
including HIV status, have confirmed higher percent-
ages of HIV-positive adults in households with higher
socioeconomic status [4, 5], supporting part of the
hypothesis.

The negative bivariate association of child under-
weight with HIV prevalence (at the area level) was
weakened substantially in Southern Africa and elimi-
nated in the Horn countries after controlling for socio-
economic status (using women’s education as a proxy).
This supports the supposition that the associations are
as described (high socioeconomic status with high HIV
prevalence, high socioeconomic status with low mal-
nutrition prevalence) and that the bivariate association
between HIV and underweight is due to confounding
(table 3). The relation is still important for targeting—
it remains that high-HIV areas should be targeted for
intervention to protect child nutrition—but in no way
suggests that higher HIV prevalence is causally associ-
ated with better child nutrition.

The effect of drought in Southern Africa was previ-
ously estimated to be greater in areas with a higher
prevalence of HIV [3]. Although areas with higher
prevalence of HIV had lower malnutrition prevalences
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prior to drought, malnutrition prevalences in high HIV
areas increased more during drought. This effect con-
tinued to be observed for Southern African countries,
with additional data now included (table 3). However,
in the Horn countries, the effect of drought was signifi-
cant only in low-HIV areas, and the overall effect was
greater—around 8 percentage points overall increase
with drought, as compared with 3 percentage points
overall in Southern Africa, or 7 percentage points in
the high-HIV areas there. In Southern Africa, it was
observed that the areas nearer to major towns, includ-
ing periurban areas, were the most affected by HIV
and deteriorated most in drought, probably related to
greater vulnerability to poverty and food insecurity,
perhaps enhanced by migration. In Kenya and Ethiopia
(where most of the data come from), the more remote
areas were the most drought affected; these had the
lowest prevalences of HIV, and moreover the average
HIV prevalences in these countries were about half of
those in Southern Africa (figs. 5 and 6). The effects
of drought are thus distributed as expected in these
countries, in contrast to Southern Africa.

Overall, drought has been reducing the underlying
improving trend in underweight prevalences. Although
recovery from drought is associated with prevalences
falling back to previous levels, it is likely that the under-
lying rate would be accelerated if these effects were
better controlled (or if drought were less common). In
other words, effective emergency programs would be
expected to have longer-term effects as well.
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Fluctuations in wasting in vulnerable child populations
in the Greater Horn of Africa

Sophie Chotard, John B. Mason, Nicholas P. Oliphant, Saba Mebrahtu, and Peter Hailey

Abstract

Background. Malnutrition in preschool children, usually
measured as wasting, is widely used to assess possible
needs for emergency humanitarian interventions in
areas vulnerable to drought, displacement, and related
causes of food insecurity. The extent of fluctuations in
wasting by season, year-to-year, and differential effects by
livelihood group, need to be better established as a basis
for interpretation together with ways of presenting large
numbers of survey results to facilitate interpretation.

Objective. To estimate levels of and fluctuations in
wasting prevalences in children from surveys conducted
in arid and semiarid areas of the Greater Horn of Africa
according to livelihood (pastoral, agricultural, mixed,
migrant), season or month, and year from 2000 to 2006.

Methods. Results from around 900 area-level nutrition
surveys (typical sample size, about 900 children) were
compiled and analyzed. These surveys were carried out
largely by nongovernmental organizations, coordinated
by UNICEE, in vulnerable areas of Eritrea, Ethiopia,
Kenya, Somalia, Southern Sudan, and Uganda. Demo-
graphic and Health Survey (DHS) and Multiple Indicator
Cluster Survey (MICS) data were used for comparison.
Data were taken from measurements of children 0 to 5
years of age (or less than 110 cm in height).

Results. Among pastoral child populations, the aver-
age prevalence of wasting (< -2 SD weight-for-height)
was about 17%, 6-7 percentage points higher than the
rates among agricultural populations or populations
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with mixed livelihoods. Fluctuations in wasting were
greater among pastoralists during years of drought, with
prevalences rising to 25% or higher; prevalences among
agricultural populations seldom exceeded 15%. This
difference may be related to very different growth pat-
terns (assessed from DHS and UNICEF/MICS surveys),
whereby pastoral children typically grow up thinner but
taller than children of agriculturalists. Wasting peaks are
seen in the first half of the year, usually during the dry
or hunger season. In average years, the seasonal increase
is about 5 percentage points. Internally displaced people
and urban migrants have somewhat higher prevalence
rates of wasting. Year-to-year differences are the largest,
loosely correlated with drought at the national level but
subject to local variations.

Conclusions. Tracking changes in wasting prevalence
over time at the area level—e.g., with time-series graphi-
cal presentations—facilitates interpretation of survey
results obtained at any given time. Roughly, wasting
prevalences exceeding 25% in pastoralists and 15% in
agriculturalists (taking account of timing) indicate unu-
sual malnutrition levels. Different populations should
be judged by population-specific criteria, and invariant
prevalence cutoff points avoided; interpretation rules
are suggested. Survey estimates of wasting, when seen
in the context of historical values and viewed as specific
to different livelihood groups, can provide useful timely
warning of the need for intervention to mitigate develop-
ing nutritional crises.

Key words: Africa, child nutrition, drought, season-
ality, wasting

Background

Populations in low-rainfall areas of the Greater Horn
of Africa (Eritrea, Ethiopia, Kenya, Somalia, Sudan, and
Uganda) are particularly vulnerable to food insecurity
and malnutrition resulting from drought and local
conflicts. This vulnerability stems in part from the

Food and Nutrition Bulletin, vol. 31, no. 3 (supplement) © 2010, The United Nations University.
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environment itself, with considerable dependence on
cattle-raising and a nomadic or seminomadic lifestyle.
Livelihood is threatened by increasingly erratic climatic
conditions and from competition for resources and
political instability.

Judging when to intervene to mitigate malnutrition
depends on various sources of information. Of the
several warning systems, the most developed is prob-
ably the food security information system for Somalia
[1], which employs a set of data ranging from rainfall
reports and satellite imagery to household surveys,
including child nutrition. Ethiopia, as another exam-
ple, has an early warning system linked to nutritional
surveillance (e.g., [2]).

Although nutritional indicators may change late
in a developing crisis, they are widely used to pro-
vide a direct and objective estimate of current status.
Measuring child nutrition in vulnerable areas cur-
rently depends largely on cross-sectional area-level
surveys, typically with sample sizes of about 900 (30
households by 30 clusters), usually carried out at a few
weeks’ notice. Because of difficulties in estimating age,
these surveys usually rely on wasting in children as the
measure of nutritional outcome. This paper is about
the interpretation of levels and fluctuations in wasting
prevalences in different populations.

Differences in wasting prevalences occur accord-
ing to livelihood group, season, and year-to-year
conditions.

The significance of differentials by livelihood—
typically between pastoralists and others—is not widely
agreed. Table 20 in the World Health Organization
(WHO) publication “The management of nutrition in
major emergencies” [3] puts forward a classification for
severity of malnutrition based on prevalences of wast-
ing irrespective of population type (e.g., prevalences
of 10% to 14% indicate serious malnutrition, 15% or
more critical malnutrition). Similar invariant trigger
levels for intervention are adopted by many guidelines
(e.g., Sphere [4]). However, pastoral children’s growth
patterns differ considerably from those of children
in populations with other livelihoods [5, 6], and their
typically higher wasting prevalences, with lower stunt-
ing, affect interpretation. For example, in 2000-03, the
prevalences of wasting in the Northeast Province of
Kenya (mainly a pastoral population) were 14% to 27%,
compared with 8% to 10% in Nyanza (mainly agricul-
tural), and the prevalences of stunting in the Northeast
Province of Kenya were 27% to 38%, compared with
36% to 41% in Nyanza [7, 8]. The persistently higher
prevalence of wasting in pastoralists does not match
a simple picture of chronic malnutrition, since the
prevalence of stunting is lower.

Variations by season are not well established, since
most large surveys are infrequent and are not matched
by season. However, previous data from clinic reports

from nine African countries [9] indicated seasonal
fluctuations of around 5 percentage points in the preva-
lence of low weight-for-age. Studies in Southern Ethio-
pia concluded that seasonal weight changes, although
significant in adults (about 1.5 kg between seasons)
[10], were not significant in children. In Gambia, the
prevalence of wasting fluctuated between about 4% and
10% between seasons [11]. In Zimbabwe, the preva-
lence of underweight varied (in some areas) by 1 to 2
percentage points [12]. The largest reported seasonal
fluctuations in wasting were of 10 percentage points
(from 7% to 17%) in children in Mali [13]. Knowing
the typical seasonal fluctuation should be useful both
for assessing the severity of malnutrition at one time
and for predicting early how far malnutrition rates are
likely to rise with the onset of leaner times.

Year-to-year changes have been assessed at the
national and provincial levels from repeated national
surveys [14]. However, these do not have the sample
sizes necessary to assess changes in relatively small
populations at the district or lower levels. Wasting
prevalences from national surveys may give context
to more rapidly available surveys, but results from
national surveys are seldom available in time to help in
intervention decisions. Small-scale area-level surveys
are usually a more timely and focused source.

What interventions are most relevant? The major
concerns are for acute food shortages leading to rapidly
deteriorating nutrition (particularly affecting children)
and triggering population movements. The most fre-
quent causes are drought, with insecurity from local
conflict, floods, and other environmental threats some-
times contributing. The usual interventions involve
distribution of food aid, often with emergency public
health measures when disease outbreaks occur.

Because of concern for food insecurity and severe
malnutrition, a large number of area-level surveys
have been conducted in recent years, increasing during
widespread drought in 2000 and continuing in the
following years. Most of these were conducted by
nongovernmental organizations, with UNICEF coor-
dination in many cases; for Somalia, the Food and
Agriculture Organization (FAO)-led Food Security
Analysis Unit (FSAU), based in Nairobi, was the focal
point. As part of research sponsored by UNICEEF, a
total of 905 survey results from 2000 to early 2006 were
compiled from six countries (Eritrea, Ethiopia, Kenya,
Somalia, Southern Sudan, and Uganda), with typical
sample sizes of around 900 preschool age children; the
results derive from measurements on nearly 1 million
children. The areas covered are indicated on the map in
figure 1. Analysis of the results of these surveys forms
the basis of this study, aimed at examining population-
based criteria for determining the need for emergency
interventions.
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FIG. 1. Arid and semiarid land areas from which surveys from 2000 to 2006 were
compiled for this study. Areas studied here are shaded dark gray. Areas for which data
are presented in figure 5 are indicated: Rift Valley Province in Kenya and Somali and

Oromia Regions in Ethiopia.
Methods

All the survey results compiled were obtained from
survey reports that were made available through the
UNICEEF Eastern and Southern Africa Regional Office
(ESARO). The surveys were conducted by nongovern-
mental organizations, sometimes together with the
responsible government department; for example,
in Ethiopia in 2004, of the 86 surveys compiled, the
following agencies took the lead: Save the Children
(UK and US) 29%, CARE 17%, government (Disas-
ter Preparedness and Prevention Department) 14%,
GOAL 14%, CONCERN 13%, CRS (Catholic Relief
Services) 5%, International Medical Corps (IMC) 5%,
and World Vision (WV) 3%.Our aim was to compile
all the survey results. A total of 905 surveys were found
(after eliminating duplicate results reported through
multiple channels) with nutritional outcome reported
(child wasting); 8 surveys had incomplete data, giving

a dataset of 897 survey results.

Survey sampling was almost always two-stage, by
cluster then household or child, usually with 30 clusters
selected then 30 households or children—generally fol-
lowing the standard procedures based on CDC meth-
ods, as described, for example, in SMART [15]. The final
stage of household selection varied, the most common
method being to select a random direction (spinning
a bottle) then systematically selecting households with
a sampling interval calculated to yield the requisite
number (e.g., 30) between the starting point and the
edge of the settlement. Households without children
present were usually replaced by visiting neighboring
households until a child was identified. If more than
one child was present in a visited household, either all
were measured or only the youngest was measured. In
most cases, children’s eligibility was based on height
(60 to 110 cm) rather than age (up to 60 months), but
as these two measures are largely equivalent, the choice
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of method has little effect on the results.

Eight sets of original data were available for some
additional studies (reported elsewhere [14]), and these
also provide some information on data quality. The
additional studies were conducted in Sool, Somalia, in
June 2003 (n = 901); Gulu, Uganda, in October 2004
(n=5,451); Kotido, Uganda, in August 2004 (n = 931);
Moroto, Uganda, in August 2004 (n = 952); Naka-
piripirit, Uganda, in August 2004 (n = 897); Akobo,
Southern Sudan, in September 2005 (n = 925); Kajo
Keji, Southern Sudan, in June 2005 (n = 915); and Jilibi,
Somalia, in May 2004 (n = 913). The descriptive results
in the next paragraph are from these eight studies.

Age was recorded in most surveys, but the data
showed extensive age-heaping at 12, 24, 36, 48, and
59 months (e.g., in Sool, 37% of child ages were at
these precise values). Wasting was therefore the only
anthropometric estimate generally available, and was
compiled from all 897 survey reports. Edema was
also recorded, but the prevalence was low (less than
1%). Unfortunately, many surveys reported only the
combined total of wasting (< -2 SD weight-for-height)
plus edema, referred to as “global acute malnutrition”
(GAM), which in principle is not an exclusive combina-
tion (some children could be wasted and edematous).
In practice, edema prevalence is low (mean, 0.8% in
the eight datasets; range, 0% to 2.2%) and only partly
overlaps with wasting. GAM and wasting prevalences
are similar [16], and GAM is taken here as equivalent
to wasting for these analyses.

The month of the survey was recorded in most cases;
when the month was not recorded, enquiries were
made as to the season, which was recorded as hunger,
moderate, or postharvest. The major livelihood of the
population surveyed (pastoral, agropastoral, agricul-
tural, or urban) was assessed from the survey reports;
in addition, some surveys were conducted in camps of
internally displaced people (IDP). A number of other
factors were included, e.g., whether drought, flood, or
conflict was considered the main risk, and these too
were coded.

The results from 897 surveys were assembled into
a dataset (in SPSS), each case being a survey result.
This was done in two stages—the first in late 2005 and
the second in mid-2006—both with newly identified
surveys and with those recently carried out. Duplicates
were removed. The prevalence of GAM (referred to
here as wasting, the main component) ranged from 1%
to 44%, and all these values were included.

The key variables used in the analyses, with their
derivations, were as follows.

Area. The primary designations were country and
province or region. For certain analyses, Ethiopia was
divided into the lowland regions (Afar and Somali),
which are mainly pastoral, and those of higher eleva-
tion, with more dependence on agriculture (Ambhara,
Oromia, SNNPR, and Tigray); these are designated

as Ethiopia (Afar and Somali) and Ethiopia (other
regions), respectively.

Season. Harvest times vary within countries, but here
a standard designation by country was used, from a
crop calendar constructed from harvest timing [17]
and local enquiries. Harvests were taken as follows:
Ethiopia, November-December; Kenya, September-
October; Somalia, August-September; Sudan, Novem-
ber. The seasons were thus coded as follows: Ethiopia
(Afar and Somali regions)—moderate April-June,
hunger (or lean) July-October, postharvest November—
March; Kenya—moderate February-May, hunger
June-September, postharvest October-January; Soma-
lia—moderate January-April, hunger May-August,
postharvest September-December; Sudan—moderate
February-May, hunger June-August, postharvest Sep-
tember-January. In Uganda, seasonal variations are less
pronounced and seasons were not coded (all months
were defined as the moderate season). When the survey
month was not recorded, season was assigned on the
basis of other information in the report or from fur-
ther enquiries; this applied to 233 cases (month not
reported), and a code could be assigned for those with
missing month data to all but 20 cases (and these were
not significantly different in mean wasting prevalence).
This designation was used to derive dummy variables
for moderate and hunger seasons, with postharvest as
the excluded group in regressions. These designations
derive from crop calendars, and for pastoral popula-
tions the times of food shortage may be somewhat
earlier, as livestock production may start to recover
sooner than the crop harvest after the rains start; the
dry season may thus be an important definition for
these populations, corresponding to parts of the mod-
erate and hunger seasons.

The postharvest season bridged calendar years (e.g.,
October through January in Kenya), so that seasons
were recoded by country sequentially, from 0 to 21 for
the 7 years; e.g., for Kenya, 0 was postharvest in Janu-
ary 2000, 1 was moderate in February-May 2000, 2
was hunger in June-September 2001, 3 was postharvest
in October 2000-January 2001, and so on, finishing
with postharvest 2006 as 21. This coding was applied
where seasons were most important, i.e., Kenya, Soma-
lia, Sudan, and Ethiopia (Afar and Somali). Months
were also coded cumulatively from Jan 2000 (as 1) to
December 2006 (as 84), for coding seasons as above
and for analysis by month.

Livelihoods. The main livelihood for the population
group surveyed was recorded as, first, pastoral, agri-
cultural, agropastoral (i.e., mixed), or urban. Surveys
of IDP camps were included (n = 120), and these were
coded as a further livelihood category. Finally, liveli-
hoods were not generally reported for Southern Sudan
surveys (n = 143), so except for the 10 in IDP camps,
the rest (n = 133) were coded as a separate livelihood
category. This process simplified analysis and allowed
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Sudan to be satisfactorily included in the regression
analyses. Dummy variables were derived for each
category, as shown in the tables in this article, with
agricultural the excluded category, except for Kenya,
for which the agropastoral category was used. There
were no missing values.

Risk factors. A number of surveys were done because
of specific concerns—drought, floods, insecurity, and
returning IDP. Where reported these were recorded,
but in all cases except drought, more than 80% of the
values were missing. Differences in nonmissing values
between factor present or absent were of the order of 2
percentage points. This correlation with missing values
was not directly pursued further. Drought was not
reported consistently, by year or area: 151 cases were
positive (out of 260 nonmissing). Drought was used as
a dummy variable (1 = drought reported, 0 = drought
specifically not reported or missing). The dummy
variable for drought was included in regressions but
was not generally significant; it was included also in
the adjusted means for constancy with the regressions,
although the effect was small.

Drought was assessed quantitatively at the national
level, and an annual measure was derived for the dif-
ference in crop production index from the trend, by
country, as reported in [18]." However, the national
estimates (from production data) are only weakly
related either to local drought stress, as reported here,
or to other measures, presumably because this analysis
applies to arid and semiarid lands, which are overall
relatively minor contributors to national production
and are subject to local drought risks that may not
affect other areas as badly. Moreover, the production-
based estimates are annual. Conditions in vulnerable
subnational areas by season can be looked up (includ-
ing retrospectively) in the FAO Foodcrops and Short-
ages reports [19].

Analysis was done primarily in SPSS, with graphics
done in Excel. Regressions were Ordinary Least Squares
(OLS). Where adjusted prevalences are reported (tables
in the Results section), these were adjusted for the same
covariates as in the regression models, using the GLM/
Univariate routine in SPSS (adjusting by covariates as
given in the footnotes to the tables).

Some additional analyses were done comparing
pastoral and agricultural groups, controlling for socio-
economic status, in terms of wasting and stunting in
defined representative samples. These used the DHS
datasets for Kenya for 2003 and Ethiopia for 2005,
downloaded from the Measure/DHS website [20]. Prev-
alences of wasting and stunting were derived as less

* For guidance, the results indicated that production was
as follows for the countries with data: Ethiopia, low in 2000,
higher in 2001-02, low in 2003-05; Kenya, low in 2000, good
harvests in 2001-3, low in 2004-5; Uganda, good harvests in
2001-2, slightly down in 2003 and 2005. No data for Somalia
or Southern Sudan.

than -2.0 SD from the weight-for-height and height-
for-age variables in the datasets. Socioeconomic status
was proxied by roofing material for Kenya (as grass or
tin, which accounted for 88% of the sample) and by
a wealth index (in quintiles) provided in the dataset
derived from assets. Livelihood was taken to relate to
ethnicity for pastoral groups in selected regions. In
Ethiopia, the Oromia and Somali regions were selected
(having the largest samples of small-scale surveys and
thus being the most useful for comparison), and within
these the ethnic groups Oromo and Somali, which were
generally agricultural (or agropastoral) and pastoral,
respectively. In Kenya, the Rift Valley was selected
(mixed livelihood), having the most small-scale sur-
veys, and North Eastern Province, mostly pastoral, for
comparison. The Somali and Turkana groups were
selected as mainly pastoral, compared with others that
were agricultural (Maasai were intermediate and were
omitted for simplicity).

Results

The data were derived from nearly 900 area-level
surveys conducted between 2000 and 2006. Each data
point is thus the result of one survey, with the preva-
lence of children of low weight-for-height (“wasting”)
as the dependent variable. The surveys do not provide
a representative sample, in time or by location (beyond
the limited area sampled) or population group, and the
prevalence will be affected by season, year, and liveli-
hood, as well as other unmeasured factors, which are
not randomized between surveys. The first aim here
is to describe the “typical” fluctuations by time and
place; thus, the prevalences need to be adjusted for
the fortuitous factors also included when the surveys
were done. For example, some surveys were conducted
among pastoralists in the hunger season and others
among agriculturalists postharvest, but as far as feasible
we need to compare these. Therefore, the multiple asso-
ciations have to be first examined, then generalizations
are made with adjustment for the heterogeneity of the
survey circumstances.

The distribution of the surveys is shown according to
seasonal timing in table 1A and according to livelihood
in table 1B. More surveys were done in the moder-
ate (i.e., moderately hungry or lean) season than in
other seasons, presumably reflecting the time at which
concern was mounting, but the timing does cover all
seasons (note that in Uganda, seasonality is minor
and seasons are not distinguished, all being coded as
moderate). Livelihoods are more skewed. In Kenya and
Somalia, most surveys (77% and 48%, respectively)
covered pastoral populations, whereas (for example)
in Ethiopia, most were agriculturalists. Surveys of IDP
(mostly in camps) predominated in Uganda, with a
number also in Somalia and Eritrea. The population
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TABLE 1. Distribution of surveys

A. By country and season.

Ethiopia | Ethiopia
(other | (Afar and
Season Variable | Kenya | Somalia | Sudan | Uganda | Eritrea | regions) | Somali) Total
Moderate N 69 50 59 929 1 104 12 394
season % 43.4 56.2 41.3 100.0 9.1 335 16.7 44.6
Hunger season N 46 17 41 10 101 27 242
% 28.9 19.1 28.7 90.9 32.6 375 274
Posthunger N 44 22 43 105 33 247
season % 27.7 24.7 30.1 33.9 45.8 28.0
Total N 159 89 143 99 11 310 72 883
% 100 100 100 100 100 100 100 100
Mean wast- Unad- 20.5 15.9 20.9 9.3 15.8 9.6 19.1 14.9
ing preva- justed (159) (105) (142) (93) (11) (310) (75) (895)
lence—9% Adjusted® | 19.2° 15.3b¢ 22.75¢ 8.4¢ 14.4¢ 9.9¢ 18.5°
(number of
surveys?)
a. Adjusted for year, season, and drought.
b. Significant (p < .05) difference from Uganda.
c. Significant (p <.05) difference from Kenya.
d. Where number of surveys differs from “Total” in earlier row, additional surveys unclassified by season were included, and/or some with

missing or outlying values were omitted.

B. By country and livelihood

Ethiopia | Ethiopia

(other | (Afar and
Livelihood | Variable Kenya Somalia Sudan Uganda | Eritrea | regions) | Somali) Total
Pastoral N 123 50 10 39 26 248
% 77.4 47.6 10.2 12.6 34.2 27.5
Agropastoral N 15 16 14 88 24 156
% 9.4 15.2 14.3 28.4 31.6 17.3
Agricultural N 8 14 177 11 211
% 7.6 14.3 57.1 14.5 234
Urban N 19 6 3 1 5 34
% 11.9 5.7 3.1 0.3 6.6 3.8
Sudan N 133 133
% 93.0 14.7
IDP N 2 25 10 57 11 5 10 120
% 1.3 23.8 7.0 58.2 100.0 1.6 13.2 13.3
Total N 159 105 143 98 11 310 76 902
% 100 100 100 100 100 100 100 100

IDP, internally displaced people

livelihoods were not available for Southern Sudanese
(non-IDP) groups, so these were coded as a separate
“livelihood” itself, with the 10 IDP camp results coded
as such. The urban populations surveyed (mostly in
Northeastern Kenya) were mainly people who had
migrated from rural areas in response to drought or
conflict and (as will be seen) had high levels of wasting;
although their previous livelihood was presumed to be
pastoral or agropastoral, they are defined here by their
urban location.

Overall mean child wasting prevalences by country
(pooling livelihoods, seasons, and years) are also shown
in table 1A (last two rows). The populations in North-
eastern Kenya, the Afar and Somali regions of Ethiopia,
and Southern Sudan (i.e., the predominantly pastoral
and agropastoral groups) have prevalences of around
20%; Uganda and the other (more agricultural) regions
of Ethiopia have prevalences of around 10%; the preva-
lences in Eritrea and Somalia are around 15%. Mean
prevalences adjusted for covariates (year, season, and
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(table 2A), confirm that after controlling for liveli-
hood, the wasting prevalences are significantly different
between countries. In this model, the livelihood varia-
bles become nonsignificant when the country dummies

reported drought) are also given (significance levels
are in the footnote).

Regression models controlling for livelihood, season,
and year, with dummy variables added for country

TABLE 2A. Associations of livelihood, drought, season, year, and country with wasting prevalence

Variable B“ Variable B“

Livelihood: pastoral DPAST2 1.18 Kenya D_KENYA *** 10.30 *¥**
Livelihood: agropastoral | DAGPAST2 -1.37* Somalia D_SOMALI *** 5.94 ¢+
Livelihood: urban DURBAN2 1.99 Sudan D_SUDAN *** 12.34 %%
IDP DIDP22 1.49 Ethiopia (Afar and Somali) | D_ETHAS *** 9.15 ***
Drought reported D_DR2 1.36 Ethiopia (other regions) | D_ETHOTH 1.01
Hunger season D_HUNG2 *** 1.94 »+* Eritrea D_ERITRE 2.90
Moderate season D_MOD2 ** 1.46 ** N 877

2000 D_Y00 " 466" || Adjusted R? 0.425

2001 D_Yo01 -0.10

2002 D_Y02* 1.75*

2003 D_Y03 *** 2.59 »x*

2005 D_YO05 0.21

2006 D_Y06 * 2.14*

IDP, internally displaced people
a. Bis regression coefficient (ordinary least squares). Constant = 6.02.
*p<.05. *p<.0L p <.001.

TABLE 2B. Associations of livelihood, drought, season, and year: regression coefficients with wasting prevalence as depend-
ent variable?

Ethiopia
(Afarand | Ethiopia
Variable All Kenya Somalia Sudan Somali) (all) Uganda
Livelihood: DPAST2 6.701*** 7.609*** 3.118 NA 1.154 2.433%* 10.156***
pastoral
Livelihood: DAGPAST2| 0.535 — 0.396 NA -0.726 0.863 0.015
agropastoral
Livelihood: urban |[DURBAN2 8.634*** 9.541%%* | -0.893 NA 6.515 11.316%* | -0.195
IDP DIDP22 3.375%% | 13.527* 4.164* 1.944 4.338 7.990*** 2.542
Drought reported |D_DR2 1.483 -1.934 3.086* 2.287 2.159 0.064 -0.995
Hunger season D_HUNG2 1.292* 2.944 -4.382* 4,772%% 3.796 1.133 NA
Moderate season |D_MOD?2 0.492 3.517* -4.831* 2.244 3.852 0.620 NA
2000 D_Y00 7.689%** 6.100* -2.524 -7.056 9.076** 7.5990%* | -3.529
2001 D_YO01 2.038% -3.683 -0.104 1.063 5.941 3.500** 0.377
2002 D_Y02 2.463* | -1.704 —7.413*%%* 6.314%** 9.196** 1.287 NA
2003 D_Y03 2.528** 4.782 -4.430* 2.350 5.107 1.838 8.136***
2005 D_Y05 0.510 -0.868 -7.838** 1.236 3.392 2.102 -1.001
2006 D_Y06 3.616** 3.557 -0.327 4.356 6.569 0.562 -2.469
Livelihood: South- [ DLSUDAN | 10.870*** | -1.934 NA NA NA NA NA
ern Sudan Constant 7.401%* 9.717%%* | 18.765%* | 16.047 9.322%* 7.697°* 5.373%
N 875 159 89 141 71 382 93
Adjusted R?|  0.296 0.287 0.289 0.174 0.206 0.149 0.496

NA, not applicable

a. The following categories were excluded: for livelihood, agricultural (except for Kenya, where agropastoral was the excluded group, since
there were no agriculturalists in the sample); for season, postharvest; for year, 2004 (best year); livelihoods were not known for Sudan, so
all Sudan was coded as separate livelihood (DLSUDAN); no seasons were recorded for Uganda, so all Uganda was coded as moderate (for
model “All”). Dependent variable wasting % (AVEGAM?2). “All” (first data column) includes Eritrea (n = 11). Ns: a datapoint is a survey
result, typically prevalence in around 900 children.

*p<.05. *p<.0L P p <.001.
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are included, as livelihood tends to be collinear with  Ethiopia. Therefore, when country locations of popula-
country (for the areas surveyed), as can be seen from  tion groups are taken into account, these predominate
table 1B—e.g., pastoralists in Kenya, agriculturalistsin  over livelihood. However, if the areas covered are taken

TABLE 2B. Associations of livelihood, drought, season, and year: regression coefficients with wasting prevalence as depend-
ent variable? (continued)

Ethiopia
(Afar and | Ethiopia
Variable All Kenya Somalia Sudan Somali) (all) Uganda
Livelihood: DPAST2 6.701%%* 7.609*%* 3.118 NA 1.154 2.433** 10.156***
pastoral
Livelihood: DAGPAST2 0.535 — 0.396 NA -0.726 0.863 0.015
agropastoral
Livelihood: urban | DURBAN2 8.634*** 9.541*%* | -0.893 NA 6.515 11.316%* | -0.195
IDP DIDP22 3.375%%* | 13.527* 4.164* 1.944 4.338 7.990*** 2.542
Drought reported |D_DR2 1.483 -1.934 3.086% 2.287 2.159 0.064 -0.995
Hunger season D_HUNG2 1.292* 2.944 -4.382% 4,772 3.796 1.133 NA
Moderate season |D_MOD?2 0.492 3.517* -4.831* 2.244 3.852 0.620 NA
2000 D_Y00 7.689*%* 6.100% -2.524 -7.056 9.076** 7.599*%** | -3.529
2001 D_YO01 2.038* -3.683 -0.104 1.063 5.941 3.500%* 0.377
2002 D_Y02 2.463** -1.704 —7.413%%* 6.314%** 9.196** 1.287 NA
2003 D_Y03 2.528** 4.782 -4.430* 2.350 5.107 1.838 8.136%**
2005 D_YO05 0.510 -0.868 -7.838%* 1.236 3.392 2.102 -1.001
2006 D_YO06 3.6167** 3.557 -0.327 4.356 6.569 0.562 -2.469
Livelihood: South- |DLSUDAN | 10.870%** | -1.934 NA NA NA NA NA
ern Sudan Constant 7.401*** 9.717%%% | 18.765** | 16.047 9.322** 7.697*** 5.373*
N 875 159 89 141 71 382 93
Adjusted 0.296 0.287 0.289 0.174 0.206 0.149 0.496
R2

NA, not applicable

a. The following categories were excluded: for livelihood, agricultural (except for Kenya, where agropastoral was the excluded group, since
there were no agriculturalists in the sample); for season, postharvest; for year, 2004 (best year); livelihoods were not known for Sudan, so
all Sudan was coded as separate livelihood (DLSUDAN); no seasons were recorded for Uganda, so all Uganda was coded as moderate (for
model “All”). Dependent variable wasting % (AVEGAM?2). “All” (first data column) includes Eritrea (n = 11).Ns: a datapoint is a survey
result, typically prevalence in around 900 children.

*p<.05.

*p<.0L

4 p < 001,

TABLE 3. Adjusted mean wasting prevalence (%) by livelihood and country (numbers of survey results in parentheses).

Ethiopia | Ethiopia All

(Afar and (other All (adjusted
Livelihood Kenya Somalia Sudan Somali) regions) Uganda | (adjusted 1)* 2)b
Pastoral 21.0 (123) | 16.7 (46) — 18.8 (26) 8.4 (39) 16.8 (10) 15.9 (244) 17.2 (244)
Agropastoral  [13.3(15) | 14.0 (16) - 169 (24) | 9.3(88) 6.7 (14) | 13.4(157) | 11.1(157)
Agricultural — 13.6 (8) — 17.6 (10) 9.9 (177) 6.7 (10) 14.8 (205) 10.4 (205)
Urban 229(19) | 12.7(2) — 242(5) | 7.0(1) 6.5 (3) 16.7 (30) 19.1 (30)
Sudan® - - 20.7 (132) - - — 13.4(132) | 21.4(132)
IDP 27.4(2) 17.8 (17) |22.7(10) | 21.3(6) | 10.9 (5) 92(56) | 13.5(96) 14.0 (96)
All (unadjusted) | 20.5 (159) | 16.1(89) |20.9 (142)| 18.6(71) 9.6 (310) 9.3 (93) 14.8 (864) 14.8 (864)

IDP, internally displaced people

a. Adjusted for country, season, and year.

b. Adjusted for season and year.

¢. No livelihood data was available for results from Sudan; thus Sudan was treated as a separate livelihood group—e.g. the dummy variables
representing livelihood (mutually exclusive) were pastoral, agro-pastoral, agriculture, urban, or Sudan—see Methods.
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as a whole (i.e., countries pooled and not adjusted or
controlled for), the effects of livelihood can be seen.
Both approaches, taking countries into account and
not, are described below.

Associations of wasting prevalences with livelihood,
season, and year are shown in table 2B from multiple
regression (OLS) models. The equivalent adjusted
mean prevalences are presented in table 3, as estimated
prevalences are easier to interpret than regression coef-
ficients. The results quoted below all refer to effect sizes
after controlling for other factors, from these models.

The first results column (“All”) in table 2B com-
bines the data from populations in the six countries.
Wasting prevalence was 6.7 percentage points higher
among pastoral groups than among agriculturalists.
This is reflected in the prevalence estimates in table
3, last column, where the mean prevalence (adjusted
for season and year, but not country) for pastoralists is
17.2%, compared with 10.4 % for the agricultural group
(the excluded group in the regressions in table 2B;
p <.001). Urban groups also had a significantly higher
prevalence of wasting (8.6 percentage points more than
agriculturalists), with an adjusted mean of 19.1%, pre-
sumably reflecting migration and poverty more than
livelihood pattern itself. Children in IDP camps had
a wasting prevalence of 14%, which was significantly
raised. In the surveys from Southern Sudan, livelihoods
were not defined, but overall the prevalence of wasting
was estimated to be 21%, similar to values in Kenya and
Ethiopia (Afar and Somali).

Within countries (table 2B), the pastoral group
usually had a higher prevalence of wasting than agri-
culturalists; the difference is significant in Ethiopia
(all) and Uganda, and in Kenya (as compared with
agropastoralists). The average wasting prevalence
among pastoralists in the lowland areas (i.e., excluding
Ethiopia [Amhara, Oromia, SNNPR, and Tigray], is
17% to 21%, compared with 7% to 10% among agri-
culturalists in nonpastoral areas. Agropastoralists—i.e.,
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populations dependent on both livestock and crops—
are intermediate and have lower prevalences in less
pastoral areas (Ethiopia [Amhara, Oromia, SNNPR,
and Tigray]) and Uganda.

In these surveys, IDP were found mainly in Uganda,
as well as Somalia and Sudan. The prevalence rates of
wasting among IDP were higher by around 3 percent-
age points (see regression coefficient for IDPs in table
2B; in most countries the coefficient is significant) than
those among non-IDP in the same country. The urban
populations surveyed—mostly in Kenya—were mostly
migrants and thus had some similarities to IDP; these
also had wasting prevalences significantly higher than
those of other livelihood groups in Kenya and Ethiopia,
by about 10 percentage points.

Differences between children of pastoralists and chil-
dren of agriculturalists are seen not only in the surveys
analyzed here, but when different livelihood groups can
be compared from broader surveys. Comparing stunt-
ing and wasting by age group, in data from Somalia
[21] and Uganda [22] shows the striking pattern in
figure 2A. Ugandan children start with prevalence
rates of stunting or wasting of less than 10% at under
6 months of age, with stunting then increasing rapidly
to more than 40% after 12 months, with no increase in
wasting. Somali children start with prevalence rates of
stunting and wasting around 20% at under 6 months of
age, and both stunting and wasting continue at around
this level. Clearly the growth patterns of these groups—
broadly pastoral and agricultural—are very different.
Growth measured by weight is more similar between
groups, as thinness and stunting balance each other
(fig. 2B); thus, underweight may be more comparable
between different livelihood groups.

Wasting levels among pastoralists and agriculturalists
from recent DHS surveys in Ethiopia (2005) [23] and
Kenya (2003) [8], which provide results drawn from
samples representative of the populations, are shown in
figure 3. Agricultural or agropastoral populations, such
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FIG. 2. Growth patterns of children 0 to 59 months of age in Somalia (mainly pastoral livelihoods) and
Uganda (mainly agricultural livelihoods). Sources: for Somalia, UNICEF/MICS 1999 [21]; for Uganda,

Measure DHS 2000 [22].
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FIG. 3. Prevalence of wasting and stunting by livelihood group—pastoral (P) and agricul-
tural (A) groups—and socioeconomic status in Somali and Oromia Regions (Ethiopia)
and North Eastern and Rift Valley Provinces (Kenya)

This chart shows the prevalences of wasting and stunting as the vertical bars. Data are from four
areas: Ethiopia, Somali Region; Ethiopia, Oromia Region; Kenya, North Eastern province; Kenya,
Rift Valley Province. Within these different ethnic groups (which correspond to livelihood), with
poverty status, are shown: Somali (mainly pastoralist) and Oromo (mainly agriculturalist) in Ethio-
pia, distinguished by poverty status from the reported survey results; and Somali and Turkana (both
mainly agricultural) in Kenya, distinguished by housing, tin roof representing improved housing,

often associated with a more settled lifestyle.

Sources: DHS surveys: Kenya, 2003 [8]; Ethiopia, 2005 [23].

as the Oromo people in Oromia and the non-Turkana
groups in the Rift Valley, have prevalence rates of child
wasting around 10%. Wasting prevalence does decrease
with decreasing poverty, e.g., from 10.8% to 8.5% in
Oromo in Oromia, or from 8.6% to 3.8% in other
agricultural population groups in the Rift Valley, using
roofing as a proxy (tin roofs indicating less poverty
than grass roofs). The Somali population in the Somali
Region in Ethiopia had a wasting prevalence of 24%,
which did not change with wealth; among the Somalis
in Northeastern Kenya, the prevalence of wasting was
27% for those with grass roofs, decreasing to 11% for
those with tin roofs. The prevalence of stunting was
similar in pastoralists and agropastoralists, decreasing
as expected with less poverty among the agropastoral-
ists, but actually increasing slightly in the more settled
communities with tin roofs (e.g., in Kenya for Somalis
and Turkana). Data are from 2003 in Kenya and 2005
in Ethiopia, when there was some drought—but this
would have affected both population types, as they are
selected from the same regions.

Wasting prevalences among IDP tended to follow
those of the surrounding population but usually were
significantly higher (within country and pooled)
(table 2B); the average increase was 3 percentage points
overall. Surveys of IDP were done mainly in Somalia

(n = 25) and Uganda (n = 57) (table 1B). In Somalia
(table 2B), the prevalence was raised by 4 percentage
points (p <. 05) compared with agriculturalists and by
less compared with the average. In Uganda, the increase
was smaller and not significant (table 2B). Malnutri-
tion is thus somewhat increased in IDP, but the size of
the increase was less than, for example, between years
or different livelihoods. In the 30 surveys of returnee
groups (i.e., previously displaced) in the dataset, no
significant difference in wasting prevalence was seen
compared with the overall population.

In Kenya, the urban surveys were primarily of
migrants displaced by stock losses to small towns—
many in Turkana in Kakuma, Kalokol, Kerio, Lokichar,
and Lokichokio. The prevalence of wasting was similar
to that among pastoralists (tables 2B and 3) and was
higher than that among agropastoralists. These popula-
tions are of concern because of growing dependence on
food distribution and poor prospects of resuming their
livelihood due to lack of viable livestock herds.

Over the region covered by the surveys taken as a
whole, 2001 and 2004 were the best years; using 2004
for comparison and controlling for country and other
covariates (table 2A), average increases in wasting
prevalences were 4.7 percentage points in 2000, 2.7
percentage points in 2003, and 2.1 percentage points
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TABLE 4. Adjusted mean wasting prevalence (%) by country and year (numbers of survey results in parentheses).

Ethiopia | Ethiopia

(Afar and (other All All
Year Kenya Somalia Sudan Somali) regions) Uganda Eritrea |(adjusted 1)%|(adjusted 2)°
2000 24.3(45) | 16.1(16) | 13.0(2) | 2L.1(18) | 12.3(16) | 10.8 (1) - 18.0 (98) | 16.3 (98)
2001 15.0(37) | 205(8) |207(22) |195(6) | 9.8(16) | 55(4) — 13.2(93) |15.2 (93)
2002 16.1(15) | 12.5(12) | 26.4(29) | 22.2(11) | 9.2(81) — - 15.0 (148) | 17.3 (148)
2003 23.5(13) | 14.6(13) | 21.4(37) | 17.8(11) | 10.2(83) | 15.8(21) — 15.8 (178) | 17.2 (178)
2004 16.6 (16) | 17.0(21) | 19.5(29) | 12.4 (9) 9.0 (54) | 7.5(37) — 13.3 (166) | 13.7 (166)
2005 17.6 (17) 8.3 (4) 204 (21) | 16.2 (7) 11.0 (36) 5.6 (20) — 13.5(105) | 13.2 (105)
2006 23.1(16) | 59(15) | 258(2) |193(9) |102(24) | 43(10) | 158(11) |15.3(87) |16.1(87)
All (unad- | 20.5 (159) | 16.1 (89) | 20.9 (142) | 18.6 (71) | 9.6 (310)| 9.3(93) | 15.8 (11) | 14.8 (864) | 14.8 (864)

justed)

a. Adjusted for country, livelihood, and season.
b. Adjusted for livelihood and season.

in 2006. Prevalences by country and year (adjusted
for season and livelihood) are shown in table 4. In
Kenya, Somalia, Southern Sudan, and Ethiopia (Afar
and Somali regions), the populations live mainly in
arid or semiarid environments and are substantially
livestock-dependent; in Ethiopia (other regions) and
Uganda, agricultural livelihoods predominate. The
factor-of-two difference in the average prevalence of
wasting between these two (about 20% vs. 10%) prob-
ably reflects this difference in livelihood. Further, the
arid and semiarid areas tend to have greater variation
between years—e.g., 9 percentage points in Kenya vs. 3
percentage points in Ethiopia (other regions).

Seasonal changes in food security and health are
expected to affect wasting prevalences, even without
severe shortages, but the extent of typical changes
is not well known because of lack of data. The data
accumulated here provide an unusual opportunity to
quantify seasonality of malnutrition, although (again)
the nonrandom timing and location of surveys requires
adjustment for measured factors and caution in inter-
pretation. The overall effect of season can be seen from
the regression model in table 2A as about 2 percentage
points on average for the hunger season. However, this
effect is not consistent across countries (table 2B). The
relatively small size of the effect may be due to uncer-
tainties in defining seasons, year-to-year variations in
timing of seasons, and to loss of detail with aggregation
within countries.

Few areas had enough surveys to allow adequate
comparisons through time within the area, from resa-
mpling the population. There were 53 surveys for the
Somali region in Ethiopia and 64 for the Rift Valley in
Kenya, with reasonable distribution over seasons and
years. Seasons were recoded, as described in Methods,
as cumulating periods (0 to 21) across the 6 years
to study seasonal changes further. The pattern from
the Somali Region, Ethiopia, is shown in figure 4A.
Although fluctuations do appear, these are not always

aligned as expected, such as increases in the hunger
season. Pooling the data across the pastoral regions
(Kenya, Somalia, Southern Sudan, and Ethiopia [Afar
and Somali]) gives the pattern shown in figure 4B.
This shows a similar picture, with the hunger season
the worst in 2000 and 2002, which had the highest
means recorded, at greater than 25% prevalence; in
other years, peaks were not necessarily in the hunger
season.

The size of the fluctuations within years by season
is typically around 5 percentage points (best to worst
season), although the fluctuations rose to as high as
10 percentage points in 2002 (fig. 4B, seasons 7 to 9).
The seasonal fluctuations are greater in years that have
overall higher prevalences—as expected, the worse
seasons are associated with more deterioration in child
nutrition. However, this difference is of the same order,
perhaps somewhat less than the year-to-year changes,
which can be of 10 percentage points or so (tables 2B
and 4).

An issue arises when surveys are repeated in similar
areas, intended to assess whether conditions have con-
tinued to worsen, stabilized, or improved. How much
change is credible?

Seasonal changes are typically around 5 percentage
points and may be as much as 10 percentage points
when conditions deteriorate. This effect is observed
over (roughly) 4-month periods, as displayed in figure
4A and B. A concern is that resurveying in the same
area can show much larger changes, although this is
difficult to document, in part because the sampling
frame is not usually well specified in reports (or indeed
known), and partly because only a few areas have suffi-
cient data to allow analysis. Data for which exact survey
months were given were taken from the Rift Valley
Province, Kenya (n = 64, 76% pastoral), the Somali
Region, Ethiopia (n = 53, 43% of surveys defined as
pastoral; however, this is mainly a pastoral area), and
the Oromia Region, Ethiopia (n = 97, 35% pastoral,
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mainly agricultural). Prevalences are plotted against
total months from January 2000 in figure 5.

In retrospect, these plots readily identify broad
patterns. For instance, in early 2000, wasting preva-
lences were very high in both the Somali Region and
the Rift Valley Province. Peaks of wasting prevalence
were recorded for early 2001 (minor in the Rift Valley
Province), 2002, and 2003 in both these areas, and a
further peak was recorded in early 2004 in the Rift
Valley Province. Some of these peaks reached 30% or
higher, and in good years the prevalence could fall to
10% to 15%. In contrast, wasting prevalence in Oromia
seldom reached 20% and usually fluctuated by about
5 percentage points around a mean of 10%. Note that
we get more fluctuation in figure 5 where each survey
result is plotted, compared with the four-monthly sea-
sonal averages given in figure 4B.

30 A. Somalia region

25 — —
20 [ —
% 15

10

The peaks of wasting in Ethiopia (Somali region,
figure 5A) and in Rift Valley Province in Kenya
(figure 5B), tended to be in the second quarter of the
year, corresponding to the hunger season. In Oromia,
the wasting prevalences were consistently lower, fluc-
tuating between about 7% and 15%.

Discussion

What child wasting prevalences are typical and what
changes represent deterioration? What signals show
that intervention should be triggered, for different
populations?

Years of drought (especially 2000 and 2005-06) were
associated with an increase, averaging across surveys,
of up to 8 percentage points in child wasting overall
(e.g., 2000 compared with 2004: table
2B, “All”), and of a similar magnitude
within countries (tables 2B and 4)—with
adjustment for livelihood and season, this
was about 5 percentage points. However,
these results need to be examined within
livelihood groups.

Pastoralists

Wasting prevalences for pastoral chil-
dren were typically around 17%, com-
pared with 10% for agriculturalists or

2000 2001 2002 2003 2004

Seasons: M moderate; ' hunger; O postharvest

B. Pastoral areas in Kenya, Somalia, South Sudan, and Ethiopia

30 —
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20 M M T

% 15

10

2005 2006

populations with mixed livelihoods. The
prevalence usually changed by about 5
percentage points between better and
worse seasons. Interpretation of survey
results is facilitated by time series plots,
such as those in figure 5. For the Somali
Region of Ethiopia and the Rift Valley
Province of Kenya—both mainly pastoral
(fig. 5A and B)—the fluctuations were
more pronounced between years than

_ between seasons (as also seen in table

2B). Periods with relatively good nutri-
tional status typically had prevalences of
10% to 20%; in periods with poor nutri-
tion, prevalences rose to 25% to 40%.
Thus, at prevalences above around 25%,
wasting represents an unusual problem

2000 2001 2002 2003 2004

Seasons: M moderate
hunger
O post-harvest

FIG. 4. Prevalence of wasting by season

Areas: surveys from Kenya (Northeastern, Eastern, and Rift Valley Provinces); Somalia
(all); Southern Sudan (Bhar el Ghazal, Jonglei, Upper Nile, Equatoria); Ethiopia (Afar

and Somali Regions).

2005

in these populations. Plotting new survey
results as a continuation of a time series,
such as in figure 5, may be valuable in
facilitating future interpretation.

The timing is also relevant. In most
instances, the peaks of wasting were in
the hunger season in the first half of the
year. Further, wasting prevalences that
reached only 15% at this time were seldom
followed by higher rates; conversely, when

2006
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there were problems, the prevalences at this time were
greater than 25% and were often up to 30% or 40%.
This suggests that surveys should be deliberately timed
for the early part of the year and that prevalences of
15% or less are unlikely to indicate an impending crisis,
whereas prevalences above 25% are.

Agricultural and agro-pastoral populations

In these populations, the overall
wasting prevalences are lower—around
10%—and subject to less fluctuation,
year-to-year or seasonally. The results
shown in figure 5C (Oromia) provide
an illustration. The interpretation is
not that Oromia had fewer nutritional
problems, since growth patterns of
pastoral and nonpastoral children
differ significantly; if there were esti-
mates of underweight or stunting, the
impression would be different. How-

402000

30

% 20

calcium, and other micronutrients, which will favor
continued growth in height rather than in soft tissue.
The opposite applies for agriculturalists: energy intake
may be reduced, but diet quality (protein and micronu-
trients) decreases more, which would favor stunting.
Wasting prevalences are used in this context because
age is not determined with any accuracy. It could be
argued that if wasting was telling the full story—that

A. Ethiopia, Somali Region (mainly pastoral)

2001 2002 2003 2004 2005 2006

ever, the results suggest that wasting 00 ¢
prevalences above 15% are unusual and
probably are a signal that intervention
is required in agricultural and mixed
(agropastoral) livelihood groups, as

| | | | | | | | | | | |
18 24 30 36 42 48 54 60 66 72 78 84

Month (from Jan. 2000)

12

B. Kenya, Rift Valley Province (mainly pastoral)

; o : -
are wasting prevalences above 25% in 0172000 2001 2002 2003 2004 2005 2006
pastoralists.
40 —
Allowing for different growth
patterns 30 —
. . . %

Wasting provides only a partial |
indication of malnutrition. Growth 20
measured by stunting compared with
wasting from 0 to 5 years of age—as 10 =
seen from national DHS/MICS data—
diverges dramatically between differ- 00 6 15 18 24 30 36 43 48 51 60 6 72 738 84

ent livelihood groups, as represented
by Somalia and Uganda (fig. 2). Wast-
ing prevalence decreases with better
socioeconomic status in pastoralists
(fig. 3), whereas the response to better
socioeconomic status in agricultural-
ists tends to be decreased stunting
prevalence. The different growth pat-
terns of pastoralists and agriculturalists
are related to different diets, for moth-
ers during pregnancy and lactation,
and for infants and young children.
While cereals are important for chil-
dren of agriculturalists, those of pasto-
ralists have significant intakes of milk

402000

30

% 20

Month (from Jan. 2000)

C. Ethiopia, Oromia Region (mainly agricultural)

2001 2002 2003 2004 2005 2006

(and often cow’s blood). When food is (U
scarce, the milk and blood diet is likely
to provide a low intake of energy but

relatively high intakes of protein, iron, FIG. 5.

I I I I I I I I I I I ]
18 24 30 36 42 48 54 60 66 72 78 84

Month (from Jan. 2000)

12

Prevalence of wasting. Each point is a survey result
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pastoral children are more malnourished—they would
be more stunted, which they are not. To further exam-
ine the implications of differences in wasting levels
between populations needs data on causal factors
(food security, health) or on risks to be averted (e.g.,
mortality); these are discussed in the next paper in
this series [24].

Implications for timely warning for intervention to
mitigate malnutrition

Given the difference in growth patterns by liveli-
hood, different criteria are needed in evaluating wasting
prevalences. From these results, rules for interpretation
are suggested as follows, for vulnerable populations in
the Greater Horn of Africa:

» Among pastoral child populations, wasting preva-
lences of up to 15% or 20% are not indicative of unu-
sual conditions, but prevalences above 25% indicate
a possible emergency.

Among agricultural (or mixed agropastoral) popu-
lations, wasting prevalences of up to 10% are not
uncommon, although around 5% is more normal;
prevalence above 15% does suggest the need for
concern and possible intervention.

Wasting prevalences can increase rapidly, particularly
in the dry season; surveys should be done in the dry
season (early part of the year), and setting them in
the context of a historical time series (as in fig. 5)
should help interpretation.

»

¥

»

4

Displacement and migration

The survey data available suggest that IDP were only
marginally more malnourished than the surrounding
population. Returnee populations were not more mal-
nourished. Groups that had migrated to small towns
in North Eastern Kenya—mostly in Turkana in the
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Identifying priorities for emergency intervention from
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Abstract

Background. The relation between anthropometric
measures and mortality risk in different populations can
provide a basis for deciding how malnutrition preva-
lences should be interpreted.

Objective. To assess criteria for deciding on needs for
emergency interventions in the Horn of Africa based on
associations between child wasting and mortality from
2000 to 2005.

Methods. Data were analyzed on child global acute
malnutrition (GAM) prevalences and mortality esti-
mates from about 900 area-level nutrition surveys from
Ethiopia, Kenya, Somalia, Sudan, and Uganda; data
on drought, floods, and food insecurity were added for
Kenya (Rift Valley) and Ethiopia, from Food and Agri-
culture Organization (FAQ) reports at the time.

Results. Higher rates of GAM were associated with
increased mortality of children under 5 years of age
(U5MR), more strongly among populations with pasto-
ral livelihoods than with agricultural livelihoods. In all
groups spikes of GAM and U5MR corresponded with
drought (and floods). Different GAM cutoff points are
needed for different populations. For example, to identify
75% of USMRs above 2/10,000/day, the GAM cutoff
point ranged from 20% GAM in the Rift Valley (Kenya)
to 8% in Oromia or SNNPR (Ethiopia).
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Conclusions. Survey results should be displayed as
time series within geographic areas. Variable GAM
cutoff points should be used, depending on livelihood
or location. For example, a GAM cutoff point of 15%
may be appropriate for pastoral groups and 10% for
agricultural livelihood groups. This gives a basis for re-
examining the guidelines currently used for interpreting
wasting (or GAM) prevalences in terms of implications
for intervention.

Key words: Africa, child mortality, humanitarian
intervention, malnutrition

Background

Prevalences of wasting (or GAM") differ markedly
between populations within the Horn of Africa, under
drought conditions and in normal times. This raises the
operationally important question as to whether preva-
lences should be interpreted the same or differently
between different populations, for example, between
pastoralists and agriculturalists, when judging needs
for intervention. One approach is to consider the rela-
tion between anthropometric measures and mortality
risk, assuming that mortality risk should have the same
implications for intervention needs across different
population groups.

The relation between mortality and child malnu-
trition was established in prospective meta-analyses
[1]. These showed that the mortality risk for a given
weight-for-age deficit differed between countries; for
example, the mortality rate associated with 60% to 69%
weight-for-age (about equivalent to -3 to -4 SD) was
around 20/1,000/year in India and Bangladesh and 50
to 70/1,000/year in Tanzania and Malawi (fig. 4.4 on

* Global acute malnutrition (GAM) is the combined preva-
lence of < -2 SD weight-for-height z-scores (WHZ) plus ede-
ma; since edema prevalences are rarely more than 1%, GAM
is close to conventional wasting prevalences. The available
indicator is thus GAM, almost all of which is wasting.
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p 2052S of Pelletier [1]). National estimates of child
malnutrition prevalences are usually higher in South
Asia than in Africa, but child mortality rates are lower
in Asia. For example, in the early 2000s, India had a
child mortality rate of 87/1,000 live births and a child
underweight prevalence of 47%; Kenya had a child
mortality rate of 123/1,000 live births and a child
underweight prevalence of 20% [2]. Thus, relations
between child mortality and anthropometry can differ
between different populations.

The purpose of the studies reported here is to explore
the relationship between wasting (as GAM) and child
mortality estimates in different populations in vulner-
able areas of Kenya, Somalia, Sudan, Ethiopia, and
Uganda. The main purpose is to assess how GAM is
associated with child mortality, and what prevalence
levels could be used to decide on needs for emergency
humanitarian interventions.

The current criteria for deciding on the severity of
emergencies include food security indicators, wasting
prevalence, and mortality rates (either crude all-age
mortality or mortality among children under 5 years
of age)—these are key components of the set of indica-
tors for the Horn of Africa used by the Food Security
Analysis Unit [3], for example. These criteria are usu-
ally applied to all populations irrespective of livelihood
or usual child growth patterns, which makes sense for
mortality but implies that malnutrition indicators have
the same relation to risk for all populations.

Interpretation of prevalences of wasting (< -2 SD
weight-for-height z-scores [WHZ] in children under 5
years of age) is suggested by the World Health Organi-
zation (WHO) [4] for all populations as follows: < 5%,
acceptable; 5-9.9%, poor; 10-14.9%, serious; > 15%
critical. This is widely echoed (e.g., CDC/SAVE [5]),
and 15% wasting has come to be quoted as the “WHO
emergency cut-off” (e.g., IRIN [6], USAID/OFDA [7]).
The United Nations Standing Committee on Nutrition
[8] now refers to 10% wasting as serious; previously,
20% was “undoubtedly high” and 40% indicated a
severe crisis in 1994 [9]. Médecins sans Frontiéres [10]
uses 10% wasting, as does UNICEF [11].

Mortality estimates in emergency settings, and in the
surveys analyzed here, are from short recall periods
(usually 90 days), calculated as deaths/10,000/day. For
under-five children in particular, these are distinct from
the “under-five mortality rates” widely quoted as basic
statistics in terms of deaths per 1,000 live births, which
give estimates of probability of survival from birth
to age five, obtained from Demographic and Health
Surveys (DHS), Multiple Indicator Cluster Surveys
(MICS), and other large-scale (usually national) sur-
veys. This distinction must be kept clear (as stressed
by SMART [12]), and the two estimates are not readily
comparable. Conventionally, the value expressed as
deaths/10,000/day refers to estimates from small-scale
surveys with short recall periods and is most relevant

for assessment of potential emergencies. Here the esti-
mate of under-five mortality in child deaths/10,000/
day is referred to as USMR because of its familiarity; it
is equivalent to the “0-5 death rate” put forward in the
SMART handbook [12], which also notes that the 0-5
death rate is generally about twice the overall (all-age)
mortality rate (p 22).

The trigger level of mortality rate (crude all-age
mortality [CMR]) proposed as indicative of an emer-
gency is 1/10,000/day, originated by the Centers for
Disease Control and Prevention (CDC) [13], with
2/10,000/day as “an emergency out of control” This has
also been widely adopted (e.g., Sphere [14]), with the
equivalent trigger levels for USMR of 2/10,000/day and
4/10,000/day; usual levels of USMR in Africa are about
1/10,000/day [8]. Another interpretation uses the idea
of factors, usually doubling, of baseline or underlying
rates (e.g., SMART [12], ACC-SCN [9], and United
Nations Standing Committee on Nutrition reports [8]);
for USMR in Africa, a doubling again suggests about
2/10,000/day as a trigger point.

The Integrated Phase Classification put forward for
interpreting data from Somalia [3] combines a set of
indicators including mortality and wasting, as follows
(in brief): phase 2 (or better) —U5MR < 1/10,000/day
and wasting < 10%; phase 3 (“acute food and liveli-
hood crisis”)—U5MR 1-2/10,000/day and wasting
10-15%; phase 4 (“humanitarian emergency”)—U5MR
> 2/10,000/day and wasting > 15%; phase 5 (“famine/
humanitarian catastrophe”)—CMR > 2/10,000/day
(likely to be equivalent to USMR > 4/10,000/day) and
wasting > 30%.

Data were available from about 900 small-scale sur-
veys done in 2000-06, of which almost half contained
child mortality estimates. A full report of data and
analyses is given in Chotard et al. [15]. These surveys
were often done in response to concerns for deteriorat-
ing nutritional conditions and thus do not necessarily
represent “normal” situations. However, the relations
between mortality and malnutrition are assessed in
circumstances where interpretation in terms of inter-
vention needs is most relevant. This paper suggests how
data may be displayed in relation to previous trends
and proposes modified criteria for deciding on inter-
pretation for emergency interventions. The common
factor across different populations could be mortality
risk rather than malnutrition itself.

Data and methods

The data were originally extracted from reports of
about 900 small-scale surveys (area level) carried
out in Ethiopia, Kenya, Somalia, Sudan, and Uganda
between 2000 and 2006. These have been described
in Chotard et al. [15, 16], together with derivation of
many of the variables used in the analyses reported
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here. The outcome variables were estimated USMR and
the prevalences of wasting (< -2 SD WHZ) and edema
(these were reported together and could not be sepa-
rated), also referred to as “global acute malnutrition” or
GAM. The age group consisted of children either under
5 years of age or under 110 cm in height.

A total of 897 valid GAM cases and 474 U5MR cases
(all but one with GAM also) were in the original data-
set, 473 cases with both GAM and USMR. The studies
focused on 2000-05, since a number of the surveys
in 2006 were conducted specifically on populations
recorded as receiving food aid, and the 73 cases from
2006 were excluded. USMR values above 7.0/10,000/
day were excluded (n = 6). Populations from urban
areas (n = 34) and internally displaced people (IDP)
(n = 59) were treated as separate groups and were
excluded from the analyses reported here. A total of
316 valid cases with GAM and U5MR values were
included in the working dataset (a few of the exclusions
overlapped). Prevalences of low arm circumference
were available in only 54 cases, 48 also with USMR,
which was insufficient for analysis (within these there
was no association with USMR), and analysis of low
arm circumference was not pursued further. The
prevalence of severe acute malnutrition (SAM) (< -3
SD WHZ) was highly correlated with GAM and overall
had somewhat less association with USMR, and SAM
was not investigated further in these analyses; one
consideration is that the lower prevalences of SAM
(mean, 2.2%; n = 656) lead to increased uncertainty
in the estimates.

Mortality estimates

Estimates of mortality were usually obtained by ques-
tionnaire with a 90-day recall, essentially listing house-
hold members at the start and end of the period and
determining which had died. The formats are similar
in different surveys; examples are from the UNICEF/
MICS Child Mortality Module [17] and SMART [12],
and a summary of methods in use for these surveys
is given in Conkle [18]. The results are expressed as
deaths/10,000/day, and the main indicator used here is
for children defined as under 5 years of age (USMR).
Although mortality estimates by this method have wide
confidence intervals, there was no reason to suppose
these were systematically biased, so that analysis using
the point estimates was considered feasible, given the
large number of surveys.

Drought, floods, and food insecurity

Estimates related to food insecurity were extracted
from the Food and Agriculture Organization (FAO)
Global Information and Early Warning System reports
on Foodcrops and Shortages put out at the time [19],
retrieved from http://www.fao.org/giews/english/

fs/index.htm and searched within the “Situation by
Country” section for reference to specific regions
within Ethiopia (Oromia, and Somali-Afar) and Kenya
(Rift Valley Province). Three to five reports per year
were issued and are available. Conditions were coded
for severity (0 to 5, good to severe) under three head-
ings: drought conditions; effects of drought on food
availability, including causing affected populations to
migrate; and floods. These were scored independently
by two researchers, and when scores differed they were
reassessed; the coding was done without knowledge of
the wasting or USMR data. This gave three new vari-
ables: drought, effect, flood, in Excel. As these were not
generally coincident with survey timings, the data were
not merged but were plotted separately and compared
with survey outcomes by inspection (fig. 2C-E).

Results

Comparing fluctuations in USMR and GAM over
time

GAM and U5MR generally moved in the same direc-
tions, as seen in figure 1A as averages by country or
aggregated regions (Ethiopia), and year. These results
are shown by livelihood group in figure 1B. These
GAM and U5MR estimates also tended to move in
the same direction, and the levels remained distinct
between the high and low (GAM and U5MR) groups
across time. Thus, Kenya, Sudan, and Ethiopia (Afar
and Somali) had GAMs around 15% to 20%, and
Ethiopia (Amhara, Oromia, SNNPR, and Tigray) was
in the 8% to 12% range; USMRs were 1.5 to 2.5/10,000/
day in the first group and about 0.8 to 1.2/10,000/day
in the second. Pastoralists had average GAMs around
15% and U5MRs about 1.4 to 1.9/10,000/day; agropas-
toralists had average GAMs about 10% and U5MRs
about 1.2 to 1.8/10,000/day; and agriculturalists had
average GAMs of 10% or less and USMRs about 0.7 to
1.4/10,000/day. These results are related, as the group of
Kenya, Sudan, and Ethiopia (Afar and Somali) is largely
pastoral, and Ethiopia (Amhara, Oromia, SNNPR, and
Tigray) has a majority of agriculturalists.

How the GAM and U5MR estimates are related
through time, survey-by-survey, can be seen in figure
2A for Kenya and 2B for Ethiopia (Amhara, Oromia,
SNNPR, and Tigray). (Other areas had too few data
points.) These figures select available cases that have
data for both USMR and GAM.

The data from Kenya (n = 45, of which 32 are from
the Rift Valley Province) show considerable cor-
respondence between spikes of high GAM and high
U5MR. By inspection, USMR above 2.0/10,000/day
seems to be associated with GAM above around 20%,
from a usual level of GAM of around 10%. Elevated
U5MR (> 2.0/10,000/day) is hardly ever seen without
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FIG. 1. Average global acute malnutrition (GAM) and under-five mortality rate (USMR). USMR is shown in deaths/100,000/
day for ease of plotting; elsewhere the indicator is deaths/10,000/day, as usual
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A. Kenya
Prevalence of global acute malnutrition (GAM) and under-five
mortality rate (USMR) (deaths/10,000/day) survey estimates by month
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B. Ethiopia (Amhara, Oromia, SNNPR, and Tigray)
GAM and U5MR (deaths/10,000/day) survey estimates by month
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FIG. 2. Malnutrition (GAM) and child mortality (USMR) plotted as time-series by month, and correspondence with food

security indicators in selected areas.

concomitant elevated GAM (> 20%), and rarely is
elevated GAM not associated with elevated USMR (one
example is the last data point, at the end of 2005).

The data from Ethiopia (Amhara, Oromia, SNNPR,
and Tigray: excluding the more pastoral groups in Afar
and Somali) in figure 2B also show considerable cor-
respondence, although less than the data from Kenya,
and at different levels. Here the prevalence of GAM
that appears to be associated with elevated USMR is
nearer 15%, from a usual range of 5% to 10%; selecting
values above 20% GAM would identify very few cases.
Elevated USMR is often associated with GAM preva-
lence above 15%—as in 2001, 2003, and 2005—but, for
example, in 2004 USMR was greater than 2.0/10,000/
day without raised GAM; and in 2002 GAM was high
with low U5SMR. Thus, in this population the corre-
spondence appears less than in Kenya (fig. 2A).

The picture within livelihood groups is similar (data
not shown). Among pastoralists, the correspondence is
high, with a threshold of 20% GAM clearly associated
with USMR above 2.0/10,000/day. The correspond-
ence appears less among agriculturalists—similar to
Ethiopia (Amhara, Oromia, SNNPR, and Tigray),
where agriculture is the majority livelihood—with a
threshold apparently around 15%. Agropastoralists
are intermediate.

How do drought indicators relate to wasting (GAM)
and child mortality (U5MR)?

Reports on drought conditions were extracted from the
FAO Global Information and Early Warning System for
the Rift Valley Province in Kenya, and the Oromia and
Somali regions (separately) in Ethiopia. The question is:
How far do outcome measures (wasting and child mor-
tality) appear to respond to drought (and floods) and
related food and health stresses? The data on drought
and outcomes have similar timing, in that surveys were
usually launched because of concerns for drought and
food insecurity. The two sources—drought reports and
wasting and mortality outcomes—are, however quite
independent. The data were first examined by plotting
with parallel time axes, as shown in figure 2C-E.

In the Rift Valley (fig. 2C), the sequence may be
described along the following lines. Drought was
severe in 2000, with serious effects on food security
(both “drought” and “effect”—meaning reported impact
of drought—are high in months 0 to 12). This cor-
responded to very high GAM, rising to greater than
40% in one survey. The one USMR estimate (early in
the year) was also very high at nearly 4/10,000/day.
The drought lessened in 2001, and rainfall was good
into early 2002, but reports of the continuing effects
of the 2000 drought were that this remained serious
until early 2003 (“effects” line). Both GAM and U5MR
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C. Rift Valley, Kenya
Correspondence of drought indicators with GAM and
U5MR (deaths/10,000/day) survey estimates, 2000-05
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D. Somali Region, Ethiopia
Correspondence of drought indicators with GAM and
U5MR (deaths/10,000/day) survey estimates, 2000—-05
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FIG. 2. Malnutrition (GAM) and child mortality (USMR) plotted as time-series by month, and correspondence with food

security indicators in selected areas. (continued)

were much lower in 2001, and both spiked upwards in
early 2002. There was no drought in 2003, and linger-
ing effects were low. However, GAM and USMR were
substantially raised, and this corresponded to—and
was presumably caused by—floods reported in June
2003. In 2004, the pattern of drought and its effects on
GAM continued, with USMR raised in the first half
of the year; for the second half of the year, there are
few survey data, but they show low GAM and U5MR,
despite drought and its effects. However, by mid-2005
the drought effects were severe, and GAM and USMR
were again raised.

In the Somali Region of Ethiopia, which is also
mainly pastoral, the levels of GAM and U5MR were
similar to those in the Rift Valley (fig. 2D), with a
similar relationship. What is striking is that the floods
of mid-2003, reported as having a major effect on
food security (and health), were reflected in very high
prevalences of GAM (30% to 40%) and U5MRs up to

5/10,000/day. Reports of drought conditions are sparse
for 2004-05.

The Oromia Region of Ethiopia is more agricultural
and less drought-prone (fig. 2E). Here the prevalence of
GAM was generally much lower than in the other two
regions examined, often less than 10%, and the usual
levels of USMR were also lower, frequently less than
1/10,000/day. Drought in 2000 receded in 2001, and
early 2002 had good rainfall. USMRs appear to reflect
this change better than GAM, but data are scarce for
this period. From mid-2002, drought returned, and
GAM and U5MR were somewhat elevated in certain
surveys, but not strikingly so. Drought was reported
much less frequently from 2003 on. GAM and USMR
were reasonably coincident with each other (as also
seen in fig. 2B), but reports on drought conditions are
insufficient to examine correlations—this was at a time
when there was indeed less drought—and the continu-
ing spikes of raised GAM and USMR were presumably
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E. Oromia Region, Ethiopia
Correspondence of drought indicators with GAM and
U5MR (deaths/10,000/day) survey estimates, 2000-05
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FIG. 2. Malnutrition (GAM) and child mortality (U5MR)

plotted as time-series by month, and correspondence with
food security indicators in selected areas. (continued)

due to other factors, including seasonal stresses early
in the year.

Overall, these results indicate that correlations
between drought (and floods) and their food security
effects may be strong in pastoral communities, so that
GAM may be effective in detecting drought effects
and in predicting mortality risk. This may be less so
for agricultural communities, which also usually have
lower GAM and U5MR rates. The predictive value of
GAM for U5MR is now examined more formally.

Relations between GAM and USMR by population
group

The relation between U5MR and GAM is seen to be
nonlinear by plotting mean USMR by band of GAM,
as shown in figure 3, by livelihood group. Mean USMR

Pastoralists

05 Il Il Il Il Il Il
10-15 15-20 20-25 25-30

GAM (%)

FIG. 3. Mean under-five mortality rate (U5MR)
(deaths/10,000/day) by band of global acute malnutrition
(GAM) and by livelihood group. Points with # < 3 are excluded.

Regression for GAM = 10% to < 25% (USMR and GAM as continu-
ous variables): agropastoralists compared with agriculturalists, B =
0.63, p = .002; pastoralists, NS different from other groups; inter-
actions NS; for GAM, B = 0.083, p = .000

is unchanged between the 0% to 5% and the 5% to 10%
GAM prevalence bands for pastoralists and agropasto-
ralists, and up to 10% to 15% GAM for agriculturalists.
The U5SMR then increases with increasing GAM, to
about 2.5/10,000/day in pastoralists and agropasto-
ralists and 1.8/10,000/day in agriculturalists. On the
basis of linear regression testing between 10% and 25%
GAM, agropastoralists have significantly (p = .002)
higher USMR for GAM than agriculturalists; the
equivalent dummy variable for pastoralists compared
with agriculturalists has p = .15. After the 5% to 10%
GAM band, at all GAM values agropastoralists and
pastoralists have higher USMR than agriculturalists.

For program decisions, key questions concern how
to interpret GAM in terms of priority for intervention.
When the concern is for preventing the effects of severe
malnutrition through emergency intervention, a major
aim is to prevent child mortality. These priorities can
apply within population groups—should we launch
an intervention or not?—and to comparing between
groups—where is the greatest need? GAM predictions
of child mortality can be used to calibrate GAM for
interpretation; this may then be transferred to inter-
preting survey results where only GAM and not USMR
has been measured (e.g., in about half of all the surveys
available for these studies).

The discriminatory power of GAM in identifying
elevated USMR was investigated next with USMR
dichotomized at 2.0 and 1.5/10,000/day, compared
with GAM prevalences increasing in steps of 2.5%, up
to 25%. A USMR cutoft at 2.0/10,000/day was the main
focus. Treating USMR as the outcome to be predicted,
sensitivity (Se), specificity (Sp), and positive predic-
tive value (PPV) were calculated. The sum of Se + Sp
gives an estimate of the extent to which the diagnostic
variable (GAM here) identifies the outcome of concern
(U5MR > 2.0/10,000/day here), and the cutoff point at
which this is maximized.
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An example of such calculations is given in
table 1 from Kenya, with GAM cut at 20% and USMR
at 2.0/10,000/day. In this case, there were 18 surveys
reporting raised USMR, of a total of 45 surveys (40%);
14 of these would be identified using the GAM cutoff
point of 20% (i.e., Se = 0.77). If the 22 surveys with
GAM greater than 20% were chosen for intervention,
14 of these (64%) would have elevated USMR, and 8
would be false positives (i.e., PPV = 0.64). The dis-
crimination at this cut-point is indicated as the Se + Sp
of 1.47, meaning that the selection is 47% better than
random. The four cases of elevated mortality missed,
having GAM less than 20%, would be identified by
lowering the cutoff point, but at the cost of lowering the
specificity or including more false positives. Repeating
this process for different cutoff points and for other
groups allows assessment of how effective GAM is in
identifying elevated USMR populations.

Similar results by livelihood group are shown in
table 2. This demonstrates that GAM can significantly
identify populations with elevated USMR, at 40% to
55% better than random selection, at cutoff points from
10% to 15% GAM, depending on the group.

Intervention priorities from a set of survey results

Several operationally relevant questions can be
addressed from these data. As survey results come in,
what priority do they indicate for intervention? It would
be logical to start with the highest and most worrisome
prevalences and ask specific questions, such as: What
prevalence cutoff point should be used that would
(according to the historical data) ensure that 75% (or
50%, etc.) of the populations with elevated USMR are
correctly identified? This applies either if mortality is
not estimated, as in about half the surveys, or if the
mortality estimate is to be evaluated. This cutoff point
is likely to vary by livelihood group or location, and
these will be examined separately.

The first relevant statistic is the sensitivity—that
is, the proportion of true cases (elevated USMR) that
are identified; in the illustration in table 1, this (Se) is
14/18, with 4 false negatives. The Se values are plotted
by livelihood group in figure 4A and by geographic
location in figure 4B. Reading horizontally (top graph

TABLE 1. Example of correspondence between U5MR and
GAM (at cutoff point of 20%), for surveys from Kenya,
2000-05%

U5MR
GAM >2.0 <20 Total
>20% 14 8 22
<20% 4 19 23
Total 18 27 45

GAM, global acute malnutrition; PPV, positive predictive value;
Se, sensitivity; Sp, specificity; USMR, under-five mortality rate
(deaths/10,000/day)
a. Se=14/18 =0.77, Sp = 19/27 = 0.70, PPV = 14/22 = 0.64,

Se + Sp = 1.47, chi-squared = 10.02, p = .002.

in fig. 4A), the GAM prevalence corresponding to 50%
of USMR greater than 2.0/10,000/day found (y-axis)
can be seen as just below 20% for pastoralists, around
15% for agriculturalists, and about 13% for agropas-
toralists. By area (fig. 4B), an example is that 75% of
populations with elevated (> 2.0/10,000/day) USMR
are identified at just above 20% GAM in the Rift Valley
Province in Kenya, compared with about 8% GAM in
Oromia or SNNP in Ethiopia. Analogous results are
shown in the lower charts for detecting USMR greater
than 1.5.

The full set of estimates is given in table 3, for USMR
cutoff points at 2.0 and 1.5/10,000/day, showing GAM
prevalence cutoff points that would identify 75%
and 50% of the elevated U5SMR cases. This table also
shows the proportion of all the cases selected at these
GAM cutoff points that are actually of elevated USMR
(PPV)—in the illustration in table 1, that is 14 out 22
cases with GAM above 20%.

This means that for a given area or livelihood group,
a set of GAM prevalence results can be sorted into
those indicating a need for intervention and those
not so identified. It can also show the probability that
those included actually do have elevated mortality. For
example, if four surveys from the Rift Valley Province
showed prevalences of 25%, 21%, 18%, and 14%, and
the aim is to identify 75% of actual high- mortality
cases, then the first two should be selected for interven-
tion (above 20%), and the probability that these are true
cases (PPV) is 0.72. The cutoff points are very different
for Oromia and SNNPR, at 7.5% for the same criteria,

TABLE 2. Maximum sensitivity plus specificity for GAM identifying elevated

U5MR (> 2.0), by livelihood group

GAM cutoff Chi-square, p, at
point at maxi- Maximum GAM
Livelihood n mum Se + Sp* Se + Sp cutoff point
Pastoral 96 15% 1.46 16.7, 0.000
Agropastoral 79 10% 1.55 20.5, 0.000
Agricultural 132 15% 1.40 15.8, 0.000

GAM, global acute malnutrition; Se, sensitivity; Sp, specificity; USMR, under-five mortal-

ity rate (deaths/10,000/day)
a. Steps of 2.5% were tested.
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FIG. 4. Sensitivity of global acute malnutrition (GAM) in identifying elevated under-five mortality rate (USMR) (> 2.0 or >

1.5/10,000/day)

and the probability of correct selection is much lower
(0.18 to 0.22)—this is related to the overall much lower
mortality in Oromia and SNNPR.

For the Rift Valley Province, 48.5% of the surveys
showed elevated mortality (third to the last column of
table 3B). Thus, the PPV of 0.70 is (0.7/0.485 = 1.44)
44% better than random; for Oromia this value is
about 32%. These ratios of PPV to elevated mortality
cases (using GAM cutoff point to find 50% of elevated
U5MR) are given in the second to the last column of
table 3.

To find a majority of the elevated USMR cases, GAM
cutoff points therefore need to be much lower for
Oromia and SNNPR (and/or for agricultural popula-
tions) than for Rift Valley Province, the Somali Region,
or Sudan (and/or with substantial pastoralism): roughly
7.5% for Oromia and SNNPR, compared with 15% to
20% for the Rift Valley Province, the Somali Region, or
Sudan, i.e., about half.

Mortality by band of GAM

A second way to view these results is from the

distributions of GAM (in 5 percentage point bands)
by area or livelihood group, with the proportion of
elevated USMR cases in each band. This is shown in
figure 5A by livelihood group. While the medians of
the distributions are in the 5% to 15% range, in the
upper tail of the skewed distributions there are many
more elevated mortality cases for pastoralists—as well
as many more with high GAM, and vice versa for agri-
culturalists. There are only 2 cases of GAM 20% to 25%
for agriculturalists, versus 10 such cases for pastoralists.
Thus a cutoff point of 20% yields virtually no cases for
agriculturalists.

These contrasting distributions are more striking
by area, as seen in figure 5B. This again shows clearly
that cutoff points need to be established specifically by
location, and applying a single cutoff point to diverse
populations is unlikely to give consistent answers. For
example, applying 20% GAM successfully identifies
more than half of the elevated mortality cases in the
Rift Valley Province and the Somali Region, but none
in Oromia and SNNPR. Going to 10% picks up cases in
Oromia and SNNPR, but applying this to the Rift Valley
Province and the Somali Region, although obviously
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continuing to identify cases, does so at the cost of many
false positives.

These results support the idea of using 15% to 20%
cutoff points in largely pastoral regions—the Rift Valley
Province and the Somali Region, as well as Sudan; and
5% to 10% in Oromia and SNNPR.

How unusual is a single survey result?

While a set of survey results can be interpreted with
reference to mortality risk (as described above), the
GAM estimate from a single survey can also be put in
context by referring to the distribution of prevalences
in the past, either for the area or for the livelihood
group. The latter seems likely to be more useful and is
addressed here. For this, the larger set of survey results
is used (n = 897), not limited to those also having
US5MR estimates.

The frequency distributions of GAM results vary
considerably between groups, as indicated from the
results shown in figure 5 for those including mor-
tality. Examples from Kenya and Ethiopia (Amhara,
Oromia, SNNPR, and Tigray) for the full dataset are
shown in figure 6. The very different pattern is clear,
with Ethiopia (Amhara, Oromia, SNNPR, and Tigray)
peaking at 5% to 10% and Kenya (Rift Valley) at 20%
to 25%. Consider judging a new survey result. The
GAM at which (say) 75% of results are lower than
a new result is different by area—at about 13% in
Ethiopia (Amhara, Oromia, SNNPR, and Tigray) and
25% in Kenya, for example. In other words, a result
of 13% GAM is unusually high in Ethiopia (Amhara,
Oromia, SNNPR, and Tigray), but not in the Rift
Valley Province, where 25% GAM would be equiva-
lently unusual. The cumulative distributions by area
(which lead to this result) are shown in figure 7, and
similar comparisons can be read off for other areas.
Thus, for example, 50% of results would be less than
5% in Uganda, and 15% in Sudan; or, a Ugandan
result of 15% would be very unusual (less than 5%
of surveys have shown this), but common in Sudan
(where more than 75% of survey results were above
15%); and so on.

The GAM cutoff points by area below which 75% of
results would fall are given in table 4, ranging from 8%
for Uganda to 25% for Kenya or Sudan. This means that
a survey result of 8% GAM in Uganda is as unusual a
result as 25% in Kenya (in comparison with the histori-
cal data, from geographic areas of concern in 2000-05).
It implies that attention should be directed to areas
with much lower prevalences in Uganda and mainly
agricultural areas of Ethiopia, than in mainly pastoral
areas of Kenya, Ethiopia, and elsewhere.

In the cumulative distributions by livelihood group
(not shown), the pastoralists lie between Somalia and
Ethiopia (Afar and Somali); the agropastoralists and
agriculturalists are very similar to each other and lie

TABLE 3. Sensitivity and PPV of GAM in identifying elevated USMR (> 2.0 and > 1.5), by livelihood group and geographic area

<+ — 10 0N O ®©
Z, S ®© o BN aNERSONN SR
— —
"‘.Dﬁ
= o A <+ AN A D
S
ST = Qg ® WA ®
ézm — — —_ - - —
=
A
= N o~ 0 n AN NN
=4
320. o o <f B 6 G 1N \O
& o A N F = 1n ~Q
b=
—

= a O A NN O wun
i =~ n n N N AN =«

? = S oo S o3 S o

I~ =¥

| e
[em i o wn n

28.5550\° n o o o NI N O
= O =Y — — o~ N — N

Sl3 _RUER

o

=]

3 —

a Z NSRS ot o wn o

- =~ o n N AN A WY

S 5 ER=-E=] S oS oo

E] a

s}

-

S oy

> BE=TS ) ) 1

Q.‘a-o._1<50\ (=S NIT) N o o oo

Q"L:)&Ut"% N~ o~ N~ N —~ N
EN 3
0 s} n n n L

g [SEE=TN N S NN N
'g g — N — —

[Xp)

—| & ~

AR

%‘/\ S| w—o~ —mwaao
= =< — S B S N s s N
Q

<

HE E
S 3 n w

2. v & N A on N o o oo

g—u 5 — - AN~ AN —~
=] Q

=i

5| & [

w

w| 8

—

Cla s = a1 Q o ®© ®© 10
= =< NN —~ B SIS
QO
L e
> < nn
™~ = n o o oN 1 N O
o = — = - N — N

S| .8 r:%

oy |

AR

—

gl A < S © © <+ 0 O IN ©

Z| s 24| @SS 6 SNEG s

Lﬁ< UU — — (el — —

DO <

<

.‘:\o o

IS 5]

2| = L L L

> =1 o« n N o o oA

5| & ~

w

w8

—

Cla s = S =@ — 1~ 0 g
= =< N O NN
Q

—
< —
S =
S = >
s3 %8 = 5.
v 85538 SETE g
- S o .2 z =
oS v &5 + O
3 172} = 2=l
S5 S MY o5 R cZ 3
gg’ﬂ-‘<ﬁ<ﬁ &)MOU}V)U}
>\ 3 <

GAM, global acute malnutrition; PPV, positive predictive value; USMR, under-five mortality rate (deaths/10,000/day)



244

J.B. Mason et al.

A. By livelihood
[0 LowerU5MR

Pastoralists

Agropastoralists

W Higher USMR

Agriculturalists

40 30 80~
L3¢ . L 25l _70F
230+ > 360
2 220 Z
3251 2 250+
5 201 S 5L S 40l
o o )
N £ 100 £
210} 3 . 3 20t
oL * m_ T m
ole== 0 —-— 0 — [
o 5 10 15 20 25 o 5 10 15 20 25 0o 5 0 15 20 25
GAM (%) GAM (%) GAM (%)
B. By geographic area
[0 LowerUSMR W Higher USMR
Rift Valley Oromia Somali Region
12 50 - 10
0 101 2 40 . 2 8F
[ [ 5
z gl z z
a 2300 2 6}
N Y= N
o 67 o o
3 g20; g 4
E 4r € €
= = =
) 27 H : 107 ﬂ ) 27 H
L L L
ol o - 0
0o 5 0 15 20 25 0o 5 10 15 20 25 o 5 0 15 20 25
GAM (%) GAM (%) GAM (%)
SNNPR Sudan
40 20
351
ES - ES
o 30+ o151
> >
3250 3
S 20| S 10l
S 151 2
£ 5
3 101 3 5¢ H
5,
0 H [] ol [
0 5 0 15 20 25 0o 5 0 15 20 25
GAM (%) GAM (%)

FIG. 5. Proportion of surveys defined by global acute malnutrition prevalence (GAM) band that had higher under-five mor-

tality rate (U5MR) (>2.0/10,000/day) vs. lower USMR

close to the Ethiopia (Amhara, Oromia, SNNPR, and
Tigray) line.
Discussion

The common basis for judging relative needs for emer-
gency intervention could be by comparing mortality

risk, not anthropometry, across populations. Anthro-
pometry, usually GAM, is more readily estimated and
more commonly available than mortality. Analysis of
historical associations between mortality and malnu-
trition, as reported here, allows calibration of GAM as
a predictor of mortality risk. This differs substantially
across different livelihoods and geographic areas. Dif-
ferent cutoff points of GAM are therefore appropriate
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FIG. 6. Distribution of global acute malnutrition prevalence (GAM): Illustrations from surveys in (A) Kenya and (B) Ethiopia

(Ambhara, Oromia, SNNPR, and Tigray)

to estimate similar elevated mortality risks across
these different populations and to indicate the need
for intervention.

Wasting (GAM) and child mortality rates are higher
for pastoralists and agropastoralists than for agricul-
turalists, both in times of food insecurity (usually
drought-related) and otherwise. Children in agricul-
tural areas have both lower GAM and lower mortality
rates at given GAM prevalences.

The correlation between GAM and child mortality
is considerably stronger for pastoralists and agropasto-
ralists than for agriculturalists. GAM is therefore more
effective in identifying groups with higher mortality
risk for those practicing some pastoralism, but there
is still useful predictive power for agricultural popula-
tions, with lower GAM cutoff points.

An effective way to display the data, allowing inter-
pretation by inspection, is to plot each survey result in
a time series—as shown in the upper charts (GAM)
in figure 2A-E—Dby suitable geographic area, such as
region or province. This provides context for inter-
preting new survey results as they come in. Graphic
displays of GAM prevalences (and USMR when avail-
able) like these are strongly recommended, and these
alone would go some way to understanding normal and
abnormal patterns, with implied cutoff points for inter-
vention decisions, even without more formal analysis.

The cutoff point of GAM can be defined as that
needed to classify groups so that a large proportion—
say 75%—of high-mortality situations (e.g., USMR >
2/10,000/day) would have been selected. This GAM
cutoff point varies between 20% for the Rift Valley to
8% for Oromia or SNNPR, or from 15% for pastoralists
to 10% for agriculturalists. Details for other groups are
given in table 3. Using these cutoff points, examples of
the positive predictive value—that is, the percentage of
those cases above the GAM cutoff point with USMR
above 2/10,000/day—are as high as 72% for the Rift
Valley or Somali Region and 56% for pastoralists, but
only about 20% for agriculturalists or those living in

100 —
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FIG. 7. How unusual is a single survey result? Percentage of
surveys by area that gave global acute malnutrition prevalence
(GAM) shown or higher. Example: if survey result gives
GAM of 15% in Ethiopia (Amhara, Oromia, SNNPR, and
Tigray [AOST]) or Uganda, this is higher than 80% to 90%
of surveys compiled for 2000-05; but in Ethiopia (Afar and
Somali [Af-Som]), Kenya, or Sudan, at least 70% of surveys
gave GAM of 15% or more

TABLE 4. How unusual is a single survey result? Cutoff point
(rounded) at which 75% of GAM results are below, 25%
above, from surveys compiled for 2000-05

Variable GAM (%)

Geographic area

Uganda 8

Ethiopia (Amhara, Oromia, SNNPR, 13
and Tigray)

Somalia 20

Ethiopia (Afar and Somali) 23

Kenya 25

Sudan 25

Livelihood

Agricultural 15

Agropastoral 15

Pastoral 23

GAM, global acute malnutrition
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predominantly agricultural areas (because the associa-
tion is weaker for agriculturalists).

In sum, different cutoff points are indicated for
different populations (see table 3). Conservatively, a
wasting prevalence cutoff point of 15% seems appro-
priate for pastoral groups (equivalent to the present
interpretation of the WHO emergency level) and 10%
for agricultural livelihood groups. These may be further
tailored if resources are scarce, and related to area. Thus
for example a cutoff point of 20% in the Rift Valley
Province (Kenya) and Sudan would be equivalent (in
risk identification) to 15% in the Somali Region (Ethio-
pia) and to 7.5% in Oromia and SNNPR.

New survey results in an unknown situation could
be assessed in several ways. First, they could be clas-
sified as above or below a wasting prevalence defined
as having historically correctly identified (say) 75% of
high child mortality cases (e.g., > 2 deaths/10,000/day),
as discussed above. Second, single survey results of
wasting prevalences can also be judged by comparison
with the distributions of previous GAM prevalences
alone (see fig. 6). Thus, for example, a prevalence above
8% is as unusual in Uganda as a prevalence above 25%
in the areas of Kenya (mainly the Rift Valley) or Somali
and Afar in Ethiopia.

The child mortality guidelines to define emergen-
cies, e.g., of 2/10,000/day (see Background) may be
appropriately invariant across populations. This directs
attention to the pastoral and agropastoral groups,
where child mortality is frequently higher than in
other groups. This difference can also be seen by area,
for example, in the Rift Valley Province of Kenya and
the Somali Region of Ethiopia compared with Oromia
in the time sequence plots in figure 2C-E. From this
point of view, these populations need attention even in
nonemergency conditions.

In contrast, however, there is also a danger that mor-
tality risk in the agricultural population is underesti-
mated by using too high GAM cutoff points. Applying
even the usual 15% GAM cutoff point to agriculturalists
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The contribution of Child Health Days to improving
coverage of periodic interventions in six African

countries
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Abstract

Background. Child Health Days have been implemented
since the early 2000s in a number of sub-Saharan African
countries with support from UNICEF and other develop-
ment partners with the aim to reduce child morbidity
and mortality.

Objective. To estimate the effect of Child Health Days
on preventive public health intervention coverage, and
possible trade-offs of Child Health Days with facility-
based health systems coverage, in sub-Saharan Africa.

Methods. Data were assembled and analyzed from
population-based sample surveys and administrative
records and from local government sources, from six
countries. Field observations (published elsewhere)
provided context.

Results. Child Health Days contributed to improving
measles immunization coverage by about 10 percentage
points and, importantly, provided an opportunity for a
second dose. Child Health Days achieved high coverage
of vitamin A supplementation and deworming, and
improved access to insecticide-treated nets. Reported
measles cases declined to near zero by 2003-5—a result
of the combined efforts of routine immunizations and
supplementary immunization activities, often integrated
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with Child Health Days. Collectively these activities were
successful in reaching and sustaining a high enough pro-
portion of the child population to achieve herd immunity
and prevent measles transmission.

Conclusions. Additional efforts and resources are
needed to continue pushing coverage up, particularly for
measles immunization, in rural/hard-to-reach areas,
amongst younger children, and less educated/poorer
groups. In countries with low routine immunization
coverage, Child Health Days are still needed.

Key words: Child Health Days, deworming, immu-
nization, insecticide-treated bednets, measles, vitamin
A supplementation

Introduction

The 1978 Declaration of Alma Ata at the International
Conference on Primary Health Care sought to bring
essential health services to all people, and address the
underlying social, political, and economic determinants
of health [1]. However, support for implementing com-
prehensive Primary Health Care (PHC) on the part of
political leaders and development agencies was limited
[2, 3]. The drive towards PHC was replaced by a less
comprehensive strategy (Selective Primary Health Care,
SPHC), which focused on technical, medical interven-
tions to address priority infectious diseases [4]. Since
the early 1980s aspects of SPHC have included growth
monitoring and promotion, oral rehydration therapy,
breastfeeding and immunizations (GOBI) [5] and
expanded programme on immunization (EPI) and EPI
plus vitamin A supplementation and deworming (EPI
Plus) [5], and Integrated management of childhood
Ilness (IMCI) [6].

Some potentially important interventions can be
delivered periodically (once or twice yearly) through
‘Child Health Days’ (CHDs), notably childhood immu-
nization, distribution of vitamin A supplements (in
high doses), administration of deworming medication,
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and provision of insecticide treated bednets. The
CHDs strategy, studied in this paper as implemented
in six African countries, may be seen as a selective
primary health care intervention. One issue consid-
ered is whether CHDs contribute to realizing the
still-valid aims of primary health care as conceived 30
years ago.

CHDs have been implemented by governments
in a number of sub-Saharan African countries with
support from UNICEF and other development part-
ners since the early 2000s. The strategy at the time of
this study (2006-7) was known as “Regular Events to
Advance Child Health” (REACH), but his term has
since been changed to cover a broader set of activi-
ties.” The aim of CHDs is to reduce child morbidity
and mortality, in line with the Millennium Develop-
ment Goals [7].

An evaluation of the CHDs strategy in six sub-Saha-
ran African countries (Ethiopia, Madagascar, Tanzania,
Uganda, Zambia, and Zimbabwe) was undertaken on
behalf of the Ministries of Health in those countries
and the UNICEF Eastern and Southern Africa Regional
Office (ESARO). The results given here—as part of
the broader evaluation reported through UNICEF " —
focus on quantitative estimates of CHD coverage, and
possible spin-off effects on the coverage of routine
(facility-based) coverage. Inferences, from these results
and field observations [8]—given in more detail in
the full report—concerning the interactions of CHDs
with broader health services and community-based
programs, and the related trade-offs, are discussed as
implications for future programs.

What are CHDs?

Although the program design varies by country, gen-
erally CHDs take a vertical approach to health service
delivery in the form of campaign-style events—drawing
from the social mobilization and health package deliv-
ery strategies of child immunization campaigns and
EPI Plus—and use existing health sector personnel
and infrastructure with financial and technical sup-
port from development partners. The semiannual
(6-monthly) events deliver a package of public health
interventions tailored to the epidemiological profiles
of national and/or sub-national areas and typically

* The programmes assessed here are known as Child
Health Days, Child Health Weeks, or Maternal and Child
Health Weeks. Collectively, these were previously referred to
as Regular Events to Advance Child Health (REACH)—an
integrated package of child health interventions using existing
primary health care infrastructure.

** UNICEEF to publish. Multi-country evaluation of Child
Health Days (CHDs) or Regular Events to Advance Child
Health (REACH) in the Eastern and Southern Africa Region
(ESAR).

target children under 5 years of age. Health facilities,
temporary outreach posts, and mobile units are used
to deliver the package of interventions and extend
coverage to hard-to-reach areas and ones generally
underserved by the health system. The interventions
are primarily preventive in nature and include two
or more of the following: vitamin A supplementa-
tion, childhood immunization (notably for measles),
deworming, and insecticide-treated bednets. These
interventions have in common a likely effectiveness
with periodic administration, usually every 6 months.
See table 1 for the content of the packages in the six
countries studied here. The typical procedures for
delivery of the interventions follow.

Measles immunization

Childhood immunization is incorporated in routine
health services, and recommended schedules for
children are established by the World Health Organi-
zation (WHO) [9]. Up to the mid-1980’s most child
immunizations were delivered in this way, with cover-

age typically around 40% in Sub-Saharan Africa [10].

International initiatives beginning in the 1980s pushed

coverage into the 60% to 70% range for most antigens

by the end of the 1990s, but this coverage then flattened
out [11]. Since coverage was still inadequate, periodic
campaigns were introduced (e.g. National Immuniza-
tion Days [NIDs] and Supplementary Immunization

Activities [SIAs]) which began to include other inter-

ventions, notably distribution of high-dose vitamin A

supplements.

For measles immunization in particular—bearing in
mind that near 90% coverage is considered necessary
for herd immunity™ [12, 13]—the additional actions
taken included:

» SIA catch-up campaigns—targeting children 9
months to 15 years of age (whether or not previously
immunized) every 4 years, most recently as joint
campaigns with CHDs;

» SIA follow-up campaigns—targeting children 6 or
9 to 59 months of age (whether or not previously
immunized) with a periodicity depending on the
success of the catch-up campaign and levels of rou-
tine coverage achie