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SILA PROVINCE, CHAD
What we know: The existing evidence base on acute malnutrition seasonality is
limited and fraught with methodological constraints resulting in the
predominance of the assumption that acute malnutrition peaks during the ‘lean
season’ or ‘hunger gap’.
What this article adds: This article summarises findings from a 23-month
study following approximately 200 children age 6-59 months across 89
households in eastern Chad. Results indicate that there are two peaks of acute
malnutrition. The primary and larger peak occurs at the start of the rains
corresponding to the first weeks of intermittent rain. Acute malnutrition
prevalence declines during the rainy season as food insecurity increases and
peaks again, but only slightly, immediately before the harvest. The results
highlight the need to reconsider programme focus, design, timing and
evaluation in light of the possible multiple seasonal peaks of acute
malnutrition, likely corresponding to a set of different drivers.

Background
Previous evidence has highlighted the
role of seasonality in acute malnutrition
where changes in environmental conditions
trigger the underlying and immediate
drivers of acute malnutrition and lead to
increases in prevalence. In contexts with
one main rainy season and a population
that partially depends on farming for
their livelihood, as is in Chad and much
of the Sahel, there is a predominant narrative that acute malnutrition peaks once
during the rainy season (the so-called
‘hunger gap’ or ‘lean season’) as a result
of a combination of increasing food insecurity and disease burden, particularly
malaria (Chambers et al, 1981; Devereux,
2012). This prevailing assumption is so
strong in literature that seasonality is
more often assumed than documented.
However, the evidence base is relatively
limited, only testing for the possibility of

one peak or frequently aggregating and/or
comparing prevalence data across a small
number of seasons (Marshak et al, 2020).
Recently, there have been renewed efforts
to better understand the seasonality of
nutrition outcomes (FAO & Tufts, 2019;
Young, 2020). This article summarises a
research study that aimed to describe seasonal patterns of and relationships between
acute malnutrition and some of the potential drivers including water contamination and livestock management among
communities in eastern Chad in order to
inform and influence programmes and
policies that address persistent acute malnutrition in the region.
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Figure 1

Table 1

Predicted prevalence and confidence intervals for wasting by month and season
in Sila Province, Chad

Basic, immediate and underlying drivers of acute malnutrition, by season in
Sila Province, Chad
Season
Intermittent Rainy Harvest Cool
Hot and
rain
and dry
dry

Basic
Drivers

Environment Rainfall
Temperature
Vegetation
Livelihoods Livestock close to
communities
Farmer-herder conflict
Women’s workload
Move to temporary
settlements

Underlying
drivers

Food
insecurity

Food insecurity

Inadequate Less time with children
social and
Poor hygiene
care
environment behaviours
Insufficient
health
services and
unhealth
environment

Poor health seeking
behaviour
Poor water access
Sharing water with
animals
Animal disease

Immediate
Drivers

Food intake Poor milk access
Reduced breastfeeding
Morbidity

Malaria
Respiratory illness
Diarrhoea

Acute Malnutrition
Note: darker colors indicate that a driver is a greater problem during the season compared to lighter
colors. Blank cells indicate the driver was not identified by either qualitative or quantitative data.

Methodology
Concern Worldwide and Tufts University collaborated to conduct a two-year mixed-methods
study in the Sila Region of eastern Chad based
on a panel survey and qualitative interviews.
Eight villages were purposely selected for the
study based on Concern Worldwide’s ability to
access these throughout the year. Eighty-nine
households with at least one child under 59
months of age were then randomly selected. The
study followed the same households and their
children monthly from May 2018 through to
March 2020. As children aged out of the study
(i.e., became over 59 months of age) they were
removed from the study, while children who
aged into the age criteria (i.e., turned six months
of age) were added. By March 2020, the study
included 212 individual children. In addition,
data was collected on coliform contamination
(a measure of the amount of fecal matter in the
water) across the water chain for the 89 households. We used mixed-effects harmonic regression
to analyse the seasonality of child wasting (weightfor-height z-score <-2 standard deviations). Qualitative data collection including focus groups,
key informant interviews and semi-structured
individual interviews was carried out in August
2018 and May/June 2019 – times that correspond
to the two hypothesised peaks of wasting.

Key findings
Seasonal peaks in wasting
We identified two peaks of acute malnutrition
within a calendar year (Figure 1). The highest
peak was in May, corresponding to the locally
identified season of rushash, characterised by
intermittent rainfall that lasts for approximately
three weeks prior to the start of the rainy
season. We then saw a decline in the prevalence
of acute malnutrition during the rainy season
itself followed by a smaller secondary peak in
October, immediately prior to the harvest.
These findings highlight that the previously
commonly held assumption around seasonality
is not always accurate and, while the secondary
acute malnutrition peak corresponds to the
timing of high food insecurity and malaria
risk, both the presence of the first peak and
the improvement in wasting that occurs during
the rainy season indicates that food security
and malaria cannot be the main drivers of the
first peak during rushash. This seasonal pattern
may be generalisable to the greater Sahel region
more broadly as the presence of two peaks in
wasting is consistent with findings from a
recent analysis of half a million child observations over 15 years of SMART surveys across
the Sahel (Venkat, 2021).
When exploring the basic, immediate and underlying drivers of acute malnutrition, clear
seasonal patterns emerge. As Table 1 depicts,
all the drivers identified through both the qualitative and quantitative data collection appear
to be seasonal. Findings suggest that the main
peak of acute malnutrition prior to the start of
the rains corresponds to limited water access,
an increased concentration of animals at water
sources and hence increased sharing of water
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foster greater efficiency across programmes as
it would allow organisations to focus on specific
drivers at specific times of the year, tailoring
programmes and messaging accordingly.
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Monitor and evaluate key outcomes
by season

Cattle herd in Sila, Chad, 2019

resources by animals and humans resulting in
the consumption of contaminated water and
decreased absorption of nutrients in children.
The secondary and smaller wasting peak, immediately before the harvest, corresponds to
the period of lowest food security and a greater
burden of malaria. The encouraging news is
that, during the cool dry season, wasting prevalence drops significantly.

Programme implications and
broader recommendations
The results of the study reveal a far more complex
and nuanced pattern of the seasonality of child
acute malnutrition than previously assumed or
documented indicating that all monitored drivers
are seasonal and thus need to be addressed seasonally. These findings have direct implications
for research, policy and programming as follows.

Invest in formative research on
seasonality
When programmes aim to have a longer-term
sustainable impact, formative research to identify
seasonal patterns of acute malnutrition and the
associated drivers is essential. Without a clear,
evidence-driven understanding of seasonality,

programmes and policies could be targeting the
wrong driver, or the right driver at the wrong
time, resulting in significantly lower impact on
acute malnutrition as well as wasting resources.
A first step in this process is to document the
local seasons and engage the community to
identify drivers during each season. Similarly,
quantitative data collection would require multiple
within-year observations to correspond to the
local seasons to identify how nutrition outcomes
and their drivers might vary.

Promote a multi-temporal approach
There is a general agreement that we need to
take a multi-sector approach to successfully
prevent acute malnutrition. However, we must
also take a multi-temporal approach – i.e., addressing the different drivers of acute malnutrition
at relevant times and seasons. This is already a
focus within the agricultural and food security
sectors which have long since timed appropriate
supplies and messaging according to the agricultural cycle. However, a seasonal mindset is
far less common in other sectors, with a few exceptions, including the CMAM Surge Approach
(Concern Worldwide, 2021). Grounding programme timing in a seasonal perspective would

The seasonality of acute malnutrition and its
drivers also has implications for data collection,
be it the annual timing of SMART surveys,
routine programme monitoring or general evaluations of programme impact on child nutrition.
Mistiming data collection could result in either
an under or over-estimation of nutrition outcomes
as well as the programme impact on those outcomes. For example, in Chad, an evaluation of
food security programmes on nutrition outcomes
should occur at the end of the rainy season
when that driver is likely to be most critical,
while an evaluation of a programme on hygiene
and sanitation is likely to show the greatest
impact on nutrition at the end of the dry season.
Furthermore, just as with seasonal programme
implementation, focusing on monitoring and
evaluations activities around the timing of when
different drivers are at their seasonal worst could
further increase efficiency and simplify planning
and data collection.

Conclusion
Future programming and research must better
understand and incorporate the seasonal nature
of both acute malnutrition and all its drivers in
order to be effective. This process starts with
more formative mixed-methods longitudinal
research, the design of and investment in evidence-driven multi-sector and multi-temporal
programming and monitoring and evaluation
that reflects the complex and nuanced seasonality
of acute malnutrition and its drivers.
For more information please contact Anastasia
Marshak at Anastasia.marshak@tufts.edu
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