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The data will be analyzed by an individual other than
the assessor.

Data collection

Selected caregivers of children with MAM aged 6 to 59
months will be interviewed for collection of baseline
data such as socio-demographic and economic status,
dietary habits, child’s age, breastfeeding practices and
history of child and maternal illness. The child’s weight
will be noted using a seca weight scale to the nearest 0.1
kg. The data collectors will be sure that the scale is
placed on a flat, hard, even surface and will weigh with
minimal clothing.

Height will be recorded to the nearest 0.1 cm using a
seca height scale for children aged 24 to 59 months. For
children aged 6 to 23 months, length will be measured
to the nearest 0.1 cm using a locally made wooden meas-
uring board. Before starting height measurement, the
data collectors will ensure that the height board is on
level ground and the child is without shoes; the collector
will kneel in order to get to the level of the child and will
encourage the caregiver to help. For length, data collec-
tors will measure the child lying down, being sure that
the length board is placed on a flat and stable surface.

MUAC will be documented by non-stretchable standard
United Nations Children’s Fund (UNICEF) plastic tape
measures. The measurement will be taken half-way be-
tween the acromion and the olecranon processes, with the
measuring tape fitting comfortably, but without making a
depression in the upper arm. Weekly assessment of an-
thropometric measurement using MUAC will be done by
the data collectors for intervention as well as control
groups. On a monthly basis, data collectors will again col-
lect anthropometrics using the MUAC, height or length
board and weight scale which are identical equipment to

Table 1 Nutrient composition of the supplementary foods
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that used at baseline. At the same time, they will observe
for bilateral pitting edema. Based on the follow-up meas-
urement of anthropometry children who developed sever
acute malnutrition will be referred to SAM clinic.

Description of interventions and distribution of
supplementary foods

After collecting baseline information, each child in the
intervention group will be given local ingredient-based
supplement of 100 g with 20 g of sugar. The ration will
be distributed on a daily basis for 12 weeks. The LIBS is
made from 30 g of pumpkin seed, 25 g of peanut grain,
20 g of amaranth grain, 15 g of flaxseed, 10 g of emmer
wheat, 25.2 g of sugar and 8 ml of oil. This supplement
yielded 698.5 kcal (22.6 g protein, 40.89 g fat and 60.05 g
carbohydrate). Similarly, each child in the control group
will be given the conventional supplement (CSB+) with
the amount of 150g flour/day with 16ml of oil
(763.98.4 kcal, 23.5g protein and 25g fat) on a daily
basis for a period of 12weeks. The subjects will be
served with both supplements in the morning as a
breakfast (Table 1).

According to the guidelines for selective feeding, all
children 6-59 months of age will receive the same
amount of food [23]. During the intervention period, the
food distributers will visit households daily to assist the
caregivers in the preparation of porridge and feeding, to
advise, assess and resolve difficulties with feeding. Be-
sides, they will check for and quantify the amount of
supplement consumed by the children.

Data quality management

Scheduled as well as unscheduled home visits and close
follow-up to check feeding procedure will be made by
the supervisors and investigator. If the child is a twin, an

100 g of LIBS with 25.2 g of sugar plus 8 ml oil

150 g of CSB+ with 16 ml of oil

Nutrient

Energy (kcl) 698.5
Protein (gm) 226
Fat (gm) 40.89
Iron (mg) 8.1

Zn (mg) 56
Calcium (mg) 100
Phosphorous (mg) 470.55
Potassium (mg) 666.14
Magnesium (mg) 394.7
Sodium (mg) 846
Folic acid (ug) 494

763.98
2025
30.76
6

75
195

90

Note: Nutrient values for the LIBS ration were calculated by using the USDA food composition database and NutriSurvey software. Nutrient values for the CSB+
was adapted from Amegovu KA, Ogwok P, Ochola S, Yiga P, Musalima HJ, Mutenyo E. Formulation of sorghum-peanut blend using linear programming for
treatment of moderate acute malnutrition in Uganda. J Food Chem and Nutr. 2013; 1(2):67-77

Abbreviations: LIBS Local ingredients based supplement, USDA United States Department of Agriculture and CSB+ Corn soy blend plus
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additional amount of supplementary food will be given
to the caregiver to confirm that the enrolled child is pro-
vided with a full portion.

If two children with MAM are found in the same
household, both children will receive food but only the
randomly selected child will be enrolled in the study. If
the recruited child is not at home during the time of
follow-up, data collectors will revisit those households
until they find the child. Sessions for standardization of
anthropometric measurements will be carried out on a
monthly basis. Monitoring of the food distribution
process, feeding techniques and use of the provided food
supplements will be carried out among randomly se-
lected households on a twice-monthly basis. After data
collection, the filled questionnaires will be stored in a se-
cured place, and data entry will start. Double data entry
and checking for consistencies will be carried out.

Data analysis

All data collection sheets will be controlled by the field su-
pervisors for completeness. EpiData version 3.1 will be
used for all data entry. Two data clerks will enter data
simultaneously to ensure data quality. Continuous data
quality evaluation will be made through automatic
consistency checks. Statistical significance is set at 5% for
all analyses. Statistical analysis will be done using SPSS
and STATA software for survival and hazard ratio. The
probability of recovery rate will be predicted in Kaplan-
Meier (log rank) curves of survival analysis. T-tests, ana-
lysis of variance (ANOVAs) and chi-square tests will be
used to assess baseline characteristics. In accordance with
recommendations for analyzing and reporting equivalence
and non-inferiority trials, both intention-to-treat (ITT)
and per protocol (PP) analyses will be done, and the 95%
CI will be used to infer whichever variances are significant
[24]. The ITT analyses will include all children enrolled in
the study whereas the PP analyses will exclude children
who lost to follow-up, refused and transferred out of the
management programme but include children discharged
as cured, died or non-cured.

Logistic regression will be used to test for interactions
between the recovery rate and other variables. Mean re-
covery time and median recovery time, mean differences
of MUAC and mean difference between WHZ scores
will be computed to describe the magnitude of the dif-
ference between the two groups.

Outcome variables

The primary outcome measure of this study will be re-
covery rate. ‘Recovered” will be defined as when a child
attains a MUAC >12.5cm and WHZ scores > - 2, with-
out bipedal edema. The secondary outcomes are the
mean recovery time and average weight gain. Children
who developed SAM during the study and/or persisted
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as moderately malnourished at the end of the 3-month
follow-up will be considered to have failed the manage-
ment for MAM.

Participant timeline

Children aged 6 to 59 months will be assessed for
MAM based on inclusion and exclusion criteria using
MUAC and weight-for-height/length z-scores. The
screening procedure will end within 3 weeks. Con-
senting of the eligible respondents (mothers of chil-
dren aged 6 to 59 months) and randomization of the
eligible subjects will take place 1week after screening
completed during which the subjects will be allocated
into intervention and control groups, along with
baseline data collection. Follow-up interviews with
the anthropometric assessment will be done weekly
and monthly basis after the allocation date and com-
pleted within 11 weeks. End-line data collection will
take place 1week after ending a follow-up interview
(Fig. 2).

Training
Data collectors will receive training about the objectives
of the study, data collection systems, interview tech-
niques, anthropometric measurements, feeding proce-
dures and field procedures prior to the data collection.
Each question found in the questionnaire will be dis-
cussed during training, in which trainers will develop
common understandings.

Standardization of anthropometric measures will be
maintained. If it is possible, the same assessors will be
used for all assessments.

Pretesting

Pretesting of the questionnaire will be conducted in
places away from where the actual study will be con-
ducted. For the pretesting, 16 pairs of children and
caregivers, which is 5% of the total sample size, will
be interviewed to check the accuracy of questions and
to decide on the length of interviews. During pretest-
ing, consistency in the interpretation of questions will
be checked to identify any unclear items. After the
evaluation of instruments, all proposed revisions will
be done before administering in the actual study.

Harms

The food ingredients used for formulating the supple-
ment will be foods which are already being used in these
communities and are safe for consumption. The partici-
pants will get supplementary food at no cost as the treat-
ment for their malnutrition status. There might be
minimal risk of allergic reaction. There might be risk
while making interactions and spending time through
the process.
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criteria (t= 0 week)

Assessment for eligibility based on inclusion/exclusion

I

Complete assessment/screening procedure (t= 3 weeks)

|

1week)

Confirm willingness to participate/informed consent (t=

Exclude no informed
consent

l

Randomization (t= 1 week)

v

Follow-up (weekly and monthly
—| anthropometric assessment) and
supplement ration

v

| Completion of follow up and end
line data collection

Allocated to intervention (local
ingredients based supplement) = (1 week)
Baseline data collection ‘ = (1 week)

t= (11 weeks)

t= (1 week)

l

Allocated to Control (Corn soya
blend plus)

Baseline data collection

i}

Follow-up (weekly and monthly
anthropometric assessment) and
supplement ration

v

Completion of follow up and end
line data collection

Loss to follow-up, discontinued,
died and refereed (n= )

have done/completed

Fig. 2 Participants time line. Assessed for eligibility = Children aged 6 to 59 months who assessed for moderate acute malnutrition based
on inclusion/exclusion criteria. Complete assessment = Completion of screening for moderate acute malnutrition. Confirm willingness to
participate = be sure for the willingness of care givers of the subject to be included in the study / informed consent. Randomization =
Process of randomizing the subjects/ children aged 6 to 59 months who assessed and claimed as moderately malnourished. Base line
data collection = collection of data before starting food ration. Follow-up = Weekly as well as monthly anthropometric assessment and
daily food ration. End line data collection = Collection of data after completion of the follow up. t=indicates time that the processes

Auditing
The study is open for auditing by any concerned
organization, either government or non-government.

Protocol amendment

Communication will be done regarding the protocol
modification with those important stakeholders (IRB/
IEC and Sponsor).

Dissemination of the result

The result of this study will be disseminated through In-
ternal Seminars, Conference presentations using out-
reach and public engagement events. Regular reporting
and communication to stakeholders will be done. It will
also disseminate through Publications.

Potential benefits
This project will be carried out in the kebeles (neighbor-
hoods) found in Wolaita zone where there is no
provision of a supplementary feeding program. The chil-
dren participating in this study will get supplementary
food for their malnutrition. The intervention will en-
hance recovery from MAM, and those recovered from
MAM will be discharged and rejoin the community.
Children who may develop serious allergic reactions
like difficulty in breathing, dizziness, weakness or any
unusual signs will be referred for treatment. Such partic-
ipants will be excluded from the trial. Children who are
temporarily sick or do not feel well will be sent to the
health facility for the treatment, and their measurements
will be rescheduled for other days.
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SPIRIT guidelines
The study protocol followed the SPIRIT guidelines for
randomized controlled trials.

Discussion

MAM is a state that needs to be managed before it pro-
gresses to the life-threatening condition which is SAM. It
is known that SAM has a high contribution to the global
morbidity and mortality of young children [2]. Children
with MAM need to achieve catch-up growth in weight
and height, and they must be able to fight against infection
and disease. That is why, currently, specific nutrient rec-
ommendations have recently been established for children
with MAM living in developing countries [10].

The 2012 WHO technical note on supplementary
foods for treating MAM in children aged 6 to 59 months
recommends the delivery of locally available, nutritious
foods to enhance nutritional status and prevent SAM
[4]. It is important to evaluate the effect of feeding acute
moderate malnourished children with local ingredient-
based supplementary food. The food supplement re-
ferred in this paper is LIBS made from locally available
ingredients either cultivated locally or found in the local
market. If this study demonstrates positive results, it will
provide a direction to the public, policymakers and aca-
demics, as locally available nutritious foods have the po-
tential to enhance recovery from MAM and reduce the
burden of malnutrition. The current study intends to de-
termine the recovery rate from MAM by examining
baseline and end-line measurements of MUAC and
WHZ scores of the subjects. It will also evaluate the
average weight gain and time of recovery.

Trial status

The trial was registered with the Pan-African Clinical
Trial Registry on 11/09/2018 and the trial number is
PACTR201809662822990.
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ANOVA: Analysis of Variance; CSB +: Corn-Soy Blended Flour Plus,;

ITT: Intention-to-Treat; LIBS: Local Ingredients Based Supplement;
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PACTR: Pan-African Clinical Trial Registry; PP: Per Protocol; SAM: Severe Acute
Malnutrition; SFP: Supplementary Feeding Program; UNICEF: United Nations
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