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Globally, about 55 million children under the age of 5 years (10%) 
are undernourished. Of these, 19 million suffer from severe acute 
malnutrition (SAM).[1] SAM contributes to about one million deaths 
every year in children under the age of 5 years.[1,2] Most SAM cases 
are from sub-Saharan Africa and South Asia.[3] The prevalence of 
SAM is generally higher in emergency contexts and contributes 
to about half of the deaths in children under the age of 5 years in 
refugee camps.[4]

Initially, therapeutic feeding centres treated SAM cases through 
inpatient care. They admitted all children with SAM, with or without 
medical complications. This approach was associated with high 
mortality and default rates.[4] To address setbacks associated with this 
approach, the community-based management of acute malnutrition 
(CMAM) model was globally adopted in 2007 and implemented the 
same year in Kenya.[5,6]

CMAM entails treatment of SAM cases at community level 
using ready-to-use therapeutic foods. In this model, SAM cases 
without medical complications are treated as outpatients in an 
outpatient therapeutic feeding programme (OTFP) and those with 
medical complications are treated as inpatients at stabilisation 
centres (SCs).[7] Programmes that integrate the CMAM model in 
an existing health system are referred to as integrated management 
of acute malnutrition.[5] In Kenya, such integrated programmes are 
implemented in both rural areas and refugee camp settings using 

the same national treatment guidelines. However, despite successes 
being reported through the implementation of the CMAM model, 
poor treatment outcomes, such as high default rates and long 
recovery periods, are still being reported.[2,4,8]

Studies from paediatric clinical settings suggest that carers’ lack 
of understanding on the nature of treatment may contribute to poor 
adherence to treatment modalities.[9,10] No studies have assessed 
carers’ understanding of the nature of treating acute malnutrition in 
a refugee population. The aim of this study was therefore to describe 
carers’ knowledge of treating SAM at the Dadaab refugee complex. 

Methods
Study setting
The study was conducted between 21 May and 31 July 2015 at the 
Dadaab refugee complex in Garissa County, Kenya. The complex 
consists of four refugee camps, namely Hagadera, Dagahaley, Ifo  I 
and Ifo II. The majority (97.5%) of the refugees are of Somalian 
nationality.[11] Two camps (Ifo I and Hagadera) were randomly 
selected from the four sites. At the time of the study, Hagadera had 
a population of ~106 751 adults and 21 351 children under the age 
of 5 years, while the Ifo camp had a population of 84 269 adults and 
16 854 children under the age of 5 years.[12,13]

CMAM services were provided by the International Rescue 
Committee and Islamic Relief Kenya. Each camp had a CMAM 
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programme consisting of one SC, which treated children with 
SAM and associated medical complications, four OTFPs for 
children with SAM but without medical complications, and four 
supplementary feeding programmes, which treated children with 
moderate acute malnutrition. The study was conducted at the SC 
and two randomly selected OTFP sites (from the four available) at 
both Ifo and Hagadera.

Study population
A sampling list of eligible study participants was developed per 
study site based on the medical registers from the SC and OTFP. 
Simple random sampling was used to identify child-carer  pairs. 
Children from an SC were eligible for inclusion in the study if they 
were admitted with a mid-upper arm circumference <11.5 cm or a 
weight-for-height z-score <–3, had medical complications and were 
in Phase II at the time of the study. (Children in Phase II had spent 
at least 5 days at the SC receiving treatment.) Carers who consented 
to participate in the study were included with their children to form 
child-carer pairs. 

Children from an OTFP were eligible for inclusion in the study if 
they were admitted with a mid-upper arm circumference <11.5 cm or 
a weight-for-height z-score <–3, did not have medical complications 
and were in the second week of treatment. 

The total sample size was 128 child-carer pairs, made up of 64 pairs 
from each of the two refugee camps. In each group of 64 pairs, 22 child-
carer pairs were selected from the SC and 21 pairs from each of the 
two selected OTFPs at the camp. In the SC programme, enrolled child-
carer pairs were followed up until they met discharge criteria. These 
criteria included attaining a mid-upper-arm circumference >11.5 cm 
or a weight-for-height z-score of at least <–2 and a good appetite. In 
addition, they should not have exhibited signs of pitting oedema for 
10 days since admission or any other medical complications. Patients 
admitted to the OTFP were considered to have met discharge criteria 
if they had maintained a weight-for-height z-score of at least <–2 
or a mid-upper-arm circumference >11.5  cm, did not show signs 
of oedema on two consecutive weekly visits and had been in the 
programme for at least 8 weeks.[6]

Study procedure and data collection
Each SC and OTFP site was managed by a nutritionist, a medical 
doctor, a nutrition nurse and two nutrition assistants. Nutrition 
education sessions were delivered by the nutrition nurse and 
nutrition assistants, and covered the key messages outlined in the 
Kenyan National Guidelines for Acute Malnutrition. According 
to this guideline, both SC and OTFP caregivers are supposed to 
feed  their children only on a prescribed amount of therapeutic 
feeds. They are also required to always cover their children to keep 
them warm.[6] SC sites operated 24 hours a day and carers were 
involved in their children’s treatment by feeding their children 
at prescribed feeding frequencies and with appropriate quantities 
according to the management regimens. Carers in the OTFPs were 
expected  to bring their children for weekly reviews and continue 
providing therapeutic feeds at home as indicated in the prescribed 
regimens. 

A structured, researcher-administered questionnaire was used to 
collect data from patients during Phase II of the SC programme and 
during the third week after admission at OTFP sites. Data collected 
included sociodemographic information, length of stay, default rates 
and carers’ knowledge on: 
• the anticipated duration of the child’s treatment
• appropriate administration of therapeutic feeds
• prevention of hypothermia. 

Research assistants subsequently conducted daily follow-up visits at 
the SC and weekly follow-up visits at the OTFP sites to record how 
carers provided the prescribed therapeutic feeds to their children.

Research assistants received one day’s training on interviewing 
techniques, data collection tools and procedures before implementation 
of the study. The research instruments were pretested before data 
collection. Data collection was closely supervised and monitored to 
ensure reliability and validity. Data were analysed using the SPSS 
version 21 (IBM Corp., USA). χ2 and independent-samples t-tests were 
used for statistical comparisons between the groups. A significance 
level of p<0.05 was used. 

Ethical considerations
Ethical approval was granted by the Health Research Ethics Committee 
at Stellenbosch University, South Africa (ref.  no.  S14/06/133) and 
the Research Ethics Committee at Kenyatta University, Kenya 
(ref.  no.  PKU/307/E283), and further licensed by the National 
Commission of Science, Technology and Innovation, Kenya 
(ref.  no.  NACOSTI/P/15/4871/5678). Voluntary informed consent 
was obtained from caregivers whose children met the eligibility 
criteria and agreed to participate in the study. For confidentiality, each 
participant was assigned a unique identification code during data 
collection and analysis, rather than their actual names being used.

Results
A total of 128 children were recruited, with 64 children from each 
of the two refugee camps. From each group of 64, 22 children were 
from the SC programme and 21 children were selected from each of 
the two OTFP sites. There was no loss to follow-up. 

Sociodemographic and clinical characteristics
Table 1 shows the characteristics of the participants from the 
SC  programme. There were no defaulters. The mean (standard 
deviation (SD)) length of stay was 10.4 (6) days and 9.5 (4) days at 

Table 1. Sociodemographic characteristics of participants 
from the stabilisation centre programme

Characteristics
Ifo (N=22),
n (%)*

Hagadera 
(N=22), 
n (%)* p-value

Children’s age 
(months), median 
(IQR)

10.5 (10 - 15) 15.5 (9.8 - 24) 0.537

Children’s sex
Male 7 (32) 9 (41) 0.531
Female 15 (68) 13 (59)

Length of stay (days), 
mean (SD) 

10.4 (6) 9.5 (4) 0.465

Default rate 0 0 - 
Carers’ age (years), 
mean (SD)

26.1 (5) 29.6 (5) 0.019

Carers’ sex
Male 1 (5) 0 0.321
Female 21 (95) 22 (100)

Carers’ level of education
Informal 19 (86) 19 (95) 0.488
Primary 2 (9) 1 (5)
Secondary 1 (5) -

IQR = interquartile range; SD = standard deviation.
*Unless otherwise specified.
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the Ifo and Hagadera camps, respectively (p=0.465). Less than 20% of 
carers at either camp had formal education.

Table 2 shows the characteristics of the participants from the 
OTFP sites. The mean (SD) length of stay was 5.9 (1.5)  weeks and 
5.6 (2.1) weeks at the Ifo and Hagadera camps, respectively (p=0.125). 
Less than a third of carers at either camp had formal basic education.

Carers’ knowledge of the factors affecting treatment 
outcomes in severe acute malnutrition
Duration of treatment 
As shown in Table 3, more than 70% of carers participating in the 
SC programme at the respective sites did not know how long their 
children would be receiving treatment. More than a third of carers 
whose children were treated at OTFP sites were unable to say how 
long their children’s treatment would last (Ifo: n=14; 33%; Hagadera: 
n=18; 43%) (p=0.000).

Carers’ knowledge of appropriate administration of 
therapeutic feeds
As shown in Table 4, fewer carers from the Hagadera OTFP (n=7; 
16%) knew the correct frequency of prescribed therapeutic feeds 
than those from the OTFP at Ifo (n=31; 72%) (p=0.000). In both 
OTFPs, less than half of the carers fed their children strictly on the 
prescribed therapeutic feeds. There was a significant relationship 
between carers’ level of education and their knowledge of the 
frequency of therapeutic feeds in both the SC programme and the 
OTFP at the two refugee camps (p=0.002 and p=0.003, respectively). 

Carers’ responses on prevention of hypothermia
Knowledge about the reason for keeping a malnourished child warm 
during cold weather was significantly different between carers from 
the two camps, in both programmes (SC: p=0.003; OTFP: p=0.000) 
(Table 5).

Discussion 
At both camps the majority of carers were female, without formal 
basic education. In Somali communities, schooling is preferentially 

accessible to male children, leading to a small proportion of women 
with formal education.[14] The finding in our study is consistent with 
that from a non-refugee population study in northern Ethiopia, 
which found that the majority of carers of children with SAM had a 
low literacy level.[15] 

In both SC programmes, the mean (SD) length of stay was 
longer than the recommended duration of 7 - 10  days,[7] namely 
10.4  (6)  days at Ifo and 9.5 (4)  days at Hagadera. Although no 
comparable studies were found for refugee populations, the finding 
reported here is consistent with that of a study among paediatric 
SAM inpatients conducted in northern India, which reported a 
mean (SD) length of stay of 11.7 (7.6) days.[16] However, a median of 
10 days was reported in a similar study from Lusaka, Zambia.[17] The 
longer stays in the SC programmes may be attributed to admission of 
critically ill SAM cases, which took longer to respond to treatment. 

At both camps, the length of stay at OTFP sites was about 
2.5  weeks shorter than the recommended minimum of 8  weeks.[7] 
Studies conducted in OTFPs in north and southwest Ethiopia 
and Yemen reported a mean length of stay of 45  days, 50  days 
and 40  days, respectively.[15,18,19] Although early discharge may be 
associated with relapses of SAM cases, longer stays in a CMAM 
programme, especially in the case of an OTFP, may be associated 
with defaulting.[7,20] The shorter stays observed in the OTFPs in 
this study may be attributed to early discharges following good 
responses to treatment. 

There were no defaulters in either the SC programme or the 
OTFP. According to the SPHERE standards, a default rate of 
less than 15% is acceptable in both an SC programme and an 
OTFP.[4] A recent analysis report on the humanitarian crisis in 
South  Sudan indicated a default rate of 5% in SC programmes 
across the country. Low default rates were also reported in a survey 
conducted among a non-refugee population in inpatient centres 
for acutely malnourished children with medical complications in 
South Sudan.[21,22] Similarly a review of routine data from OTFPs 
at the Mile and Kounoungou refugee camps reported low default 
rates (4.8% and 7.0%, respectively).[23] In the current study, the lack 
of defaulters in either the SC  programme or the OTFPs may be 
attributed to shorter stays.

The majority of carers did not know the estimated duration of 
their child’s treatment, either at the SC programmes or the OTFPs. 
Studies among non-refugee populations have reported defaulting 
to be associated with carers’ poor understanding of treatment 
duration,[8] although this was not seen in the current study. Carers’ 
understanding of the estimated duration of treatment is important, 
particularly in an OTFP, as participants are expected to attend 
regular monitoring sessions for at least 8  weeks during which the 
feeds can be replenished. Failure to attend these sessions would 
compromise treatment. As carers are faced with several opportunity 
costs, it is important that the estimated duration of treatment and the 
carer’s role in treatment should be explained well. 

Significantly more carers from the Ifo camp, in both the SC 
programme and the OTFP, knew the required quantities and 
frequency of prescribed feeds than carers from the Hagadera 
camp. This may be attributed to better orientation and follow-up 
of carers at the Ifo camp with regard to appropriate administration 
of therapeutic feeds. The significant relationship observed between 
carers’ level of education and their knowledge of the frequency of 
therapeutic feeds, across both programme types, suggests a possible 
effect of literacy level in treatment compliance. Healthcare workers 
therefore may need to understand literacy and numerical skills 
of carers to help them implement the treatment appropriately, 
especially in the case of OTFPs.

Table 2. Sociodemographic characteristics of participants 
from the outpatient therapeutic feeding programme (N=84)

Characteristics
Ifo (N=42), 
n (%)

Hagadera 
(N=42), n (%) p-value

Children’s age 
(months), median 
(IQR)

10.5 (9 - 14 ) 9 (7 - 18) 0.038

Children’s sex
Male 16 (38) 18 (43) 0.657
Female 26 (62) 24 (57)

Length of stay 
(weeks), mean (SD)

5.9 (1.5) 5.6 (2.1) 0.125

Default rate 0 0 -
Carers’ age (years), 
mean (SD) 

27.9 (7) 26.9 (8) 0.561

Carers’ sex
Male 0 2 (5) 0.152
Female 100 (100) 40 (95)

Carers’ education level
Informal education 28 (67) 34 (81) 0.136
Primary education 14 (33) 8 (19)

CI = confidence interval; SD = standard deviation.
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Better compliance with regard to the use of 
the prescribed therapeutic feeds as the only 
food for malnourished children was seen 
in the SC programme than in the OTFPs, 
and specifically so at Ifo. This observation 
may be attributed to better sensitisation of 
healthcare workers and close monitoring of 
feeding. Poor compliance in OTFPs may 
be due, in part, to children being treated at 
home, where family food is readily available. 
A lack of direct monitoring by healthcare 
workers likely compromises carers’ adherence 
to feeding instructions. Better compliance 

observed in the SC at Ifo may be attributed to 
better sensitisation of healthcare workers and 
close monitoring of feeding.

We did not find other studies that 
explored therapeutic feeding or knowledge 
on therapeutic feeds in refugee populations. 
Studies in clinical settings among children 
with other conditions indicate that treatment 
non-adherence among carers is partly 
associated with a lack of knowledge on 
the nature of treatment.[10,23] Use of other 
foods during the treatment period will likely 
compromise the caloric and nutrient intake 

required for catch-up growth in acutely 
malnourished children. This may contribute 
to poor weight gain and consequently a 
longer stay in a programme. Apart from 
therapeutic feeds serving as treatment in the 
management of acute malnutrition, they are 
also the only food that acutely malnourished 
children should consume for optimal 
recovery.[6] For this reason, regular education 
and counselling on the use of therapeutic 
feeds should be offered to carers at both 
refugee camps. 

The majority of carers, in both 
programmes (SC and OTFP) and across 
both camps, did not understand the reason 
for having to keep acutely malnourished 
children warm during cold weather. This 
may be attributed to carers receiving 
inadequate health education or a lack of 
follow-up messages about the prevention 
and management of hypothermia in acutely 
malnourished children. Hypothermia is 
associated with a high mortality rate among 
acutely malnourished children.[9,24] Regular 
sensitisation about preventing hypothermia 
is advised for carers across both programmes 
and at both camps.

Limitations of the study
The findings from this study may not 
generally apply to other refugee populations.

Conclusion
Carers have a critical role in the management 
of SAM in a community-based management 
model. The current study provides valuable 
insight into carers’ knowledge of the 
treatment process and identifies areas for 
improved education.
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Table 3. Carers’ knowledge of the duration of treatment in the respective programmes

Response option

Stabilisation centre
Outpatient therapeutic 

feeding programme
Ifo 
(N=22), 
n (%)

Hagadera 
(N=22), 
n (%) p-value

Ifo 
(N=42), 
n (%)

Hagadera 
(N=42), 
n (%) p-value

<1 week 1 (5) 1 (5) 0.550 3 (7) 2 (5) 0.000
1 week 0 2 (9) 3 (7) 7 (17)
2 weeks 2 (9) 2 (9) 1 (2.4) 9 (21)
<1 month 0 0 2 (4.8) 4 (10)
>1 month 0 0 19 (45) 2 (5)
Did not know 19 (86) 17 (77) 14 (33) 18 (42)

Table 4. Carers’ knowledge regarding administration of the therapeutic feeds

Response option

Stabilisation centre
Outpatient therapeutic 

feeding programme
Ifo 
(N=22), 
n (%)

Hagadera 
(N=22), 
n (%) p-value

Ifo 
(N=42), 
n (%)

Hagadera 
(N=42), 
n (%) p-value

Knew accurate 
quantities of feeds 

22 (100) 22 (100) - 37 (88) 23 (55) 0.000

Knew correct 
frequency of feeds

22 (100) 13 (59) 0.001 31 (74) 7 (17) 0.000

Strictly gave 
only prescribed 
therapeutic feeds

20 (91) 14 (64) 0.031 8 (19) 19 (45) 0.012

Table 5. Carers’ knowledge of the reason for keeping a malnourished child warm 
during cold weather

Response option

Stabilisation centre
Outpatient therapeutic 

feeding programme
Ifo 
(N=22),  
n (%)

Hagadera 
(N=22),  
n (%) p-value

Ifo 
(N=42),  
n (%)

Hagadera 
(N=42),  
n (%) p-value

Thin and weak 13 (59) 5 (23) 0.003 6 (14) 3 (7) 0.000
Die easily if 
exposed to cold

8 (36) 6 (27) 20 (48) 15 (36)

Unable to cover 
themselves

0 10 (45) 6 (14) 24 (57)

Other: To prevent 
pneumonia

1 (5) 0 10 (24) 0

Did not know the 
reason

0 1 (5) 0 0
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