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1. Problem statement and study justification

Globally, child undernutrition is underlying cause for 3.1 million deaths of children
younger than 5 years, representing about 45% of all deaths in this group. Within
this context, 18.7 million children under five years of age suffer from severe acute
malnutrition (SAM), defined by a Weight-for-Length Z-score less than -3 or a
MUAC<115 mm. An additional 33 million children under five are at risk of becoming
SAM being in a stage of moderate acute malnutrition (MAM, defined by a WHZ<-
2 or a MUAC <115mm). This situation is aggravated by the presence of child
chronic malnutrition expressed by stunted linear growth that affects 163 million
children worldwide and important micronutrient deficiencies of which the most
problematic are vitamin A, zinc, iron and iodine *.

The landscape for treatment of child severe acute malnutrition has changed
dramatically in the last 10 years with the advent of ready-to-use therapeutic foods
(RUTFs) that are easier to manage in field conditions, and the adoption of
treatment protocols that promote treatment of cases of SAM without complications
in outpatient programmes supported by community-based and primary health care
delivery platforms through an approach called Community-based Management of
Acute Malnutrition (CMAM).

However, in contrast to an isolated management of SAM, the CMAM model
consists of an integrated approach for the management of both SAM and MAM. In
2012, the WHO formulated a set of recommendations for supplementary feeding
programs specifically aimed at MAM that are currently being implemented in 89
countries worldwide under the umbrella of CMAM?. Access to services for
treatment of Acute Malnutrition (AM), i.e. MAM and SAM, has expanded rapidly
and has proven to be highly effective for saving the lives of acutely malnourished
children.

In countries like Mali that have increased availability AM services, a major
challenge remains in ongoing, effective screening and referral coverage to
optimize early detection and uptake of these services. A recent survey in Mali
guantified screening coverage of child acute malnutrition by bi-annual mass-
screening campaigns (Child Health Days), community health volunteers or health
center staff 3. Whereas participation in Child Health Days was quite high (82% of
1543 eligible children), only 52% of the participating children were screened using
the MUAC criterion. Routine screening performed even worse with only 22% and
less than 5% of eligible children screened by community health volunteers and
health center staff respectively. An even more worrisome finding was that only 57%
of the screened cases during the CHD actually visited a health center for a
confirmatory diagnosis and the initiation of treatment.

Preventing all forms of child undernutrition requires ensuring optimal infant and

young child feeding practices and preventing and treating infectious diseases.
Exclusive breastfeeding is recommended for the first 6 months of a child’s life, after

1
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which complementary foods are needed to complement breast milk and ensure
adequate intake of essential nutrients. A recent summary of the rather limited
evidence on the effect of child nutrition education or BCC pointed at modest, but
statistically significant, effect size on linear growth (0.22; 95%CI: 0.01-0.43),
however most of the studies were conducted in food secure settings “. In most
resource-constrained environments, especially in Sub-Saharan Africa, households
lack the means to ensure a nutritionally adequate diet for their 6—23 month old
children; hence a more limited impact by BCC interventions only on child
undernutrition should be expected. The advent of specialized products, however,
such as multiple micronutrient powders (MNPs) and small quantity lipid-based
nutrient supplements (SQ-LNS) provides an opportunity to combine behavior
change communication (BCC) programs that promote optimal Essential Nutrition
Actions (ENA) and Infant and Young Child Feeding (IYCF) practices with access
to products that help food-insecure households provide a nutritionally adequate
complementary feeding diet to their young children. To date, the evidence on the
efficacy of MNP and LNS on child undernutrition is not completely consistent. A
recent Cochrane review concluded that MNPs were effective in cutting the risk of
iron deficiency in half, but effects on vitamin A and zinc levels were less consistent
between studies®. Interestingly though, in contrast to MNPs*®, embedding the
multiple micronutrients in a small quantity of energy dense spread like LNS
triggered additional effects on linear growth and the prevention of stunting in
several intervention studies.’®

There is often poor integration between programs to treat child acute malnutrition
and programs focused on the prevention of acute and chronic undernutrition —
resulting in many missed opportunities for using prevention platforms to screen
and refer SAM children, or for using screening and referral platforms to provide
prevention services. Reasons for this discrepancy include the different actors or
delivery channels of treatment and prevention of child undernutrition and the
different dynamic of these programs or strategies. Whereas the treatment of acute
malnutrition evolved from an emergency response and is defined a more limited
time frame, preventive BCC interventions might require a longer time frame. In
resource-limited settings, a combination of health facility and community-based
platforms seems a promising strategy to harmonize both preventive and curative
interventions. Employing community-based platforms with lay health workers to
promote maternal and child health and development typically results in improved
immunization coverage, better breastfeeding practices and reduced child morbidity
and mortality compared to usual care.'®

Effective BCC combined with the distribution of specialized products such as
RUTF for SAM, RUSF for MAM, and SQ-LNS for the prevention of both acute and
chronic undernutrition are key elements of successful programs to tackle the whole
spectrum of childhood undernutrition problems — from prevention of chronic
undernutrition to prevention and treatment of AM. A variety of program models
combining BCC and specialized products have been developed for different
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contexts, but preventive and treatment programs have generally been
implemented in a parallel rather than in an integrated manner.

This project will address two critical gaps related to the integration of preventive
and treatment programs: 1) screening and treatment of AM have not yet been
systematically integrated into routine health-center visits or mainstreamed into
community outreach programs; and 2) screening programs do not offer any
preventive services for those children found not to be suffering from AM at the time
of screening; mothers of children identified as non-acutely malnourished case are
usually sent home without receiving any health or nutrition inputs and as a result,
may fail to come back for screening because they do not see any tangible benefit
associated with their participation in the screening. This project will specifically
address these gaps by identifying and testing innovative platforms to integrate
treatment and prevention interventions for both chronic and acute malnutrition.

2. Objectives, Research Questions and Hypotheses

2.1 Overall objective

The overall study objective is to reduce the prevalence of child malnutrition by
integrating preventive and treatment protocols through combined health facility
and community based platforms.

This study aims at delivering empirical evidence that the CMAM program
implemented by HKI which integrates preventive and treatment schedules related
to child undernutrition, when combined with the provision of SQ-LNS through
community-based systems, is able to improve child nutritional status and infant
and IYCF knowledge and practices.

In particular, the HKI program combines i) enhanced case-finding, referral and
compliance to treatment; ii) strong preventive component combining the
distribution of a small quantity of LNS and a strengthened nutrition education
component - the HKI Essential Nutrition Actions (ENA) framework. Moreover, a
strong focus will be put on the community-based platform of health workers and
volunteers that already provide basic BCC related to child nutrition and health.
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2.2

Research Questions

A rigorous program evaluation of HKI’s program will be performed by IFPRI. For
evaluations purposes, the following research questions will be addressed:

2.3

Feasibility of integrating preventive services into treatment programs

1) Is provision of SQ-LNS through village-based BCC gatherings
logistically feasible?

2) Is provision of enhanced I'YCF/ENA/WASH BCC through village-based
monthly meetings logistically feasible?

3) Isthe SQ-LNS product culturally acceptable and used as recommended
for the prevention of child undernutrition?

Impacts on proportion of children screened for AM (SAM and MAM
cases), uptake and completion of treatment

1) Does provision through village-based monthly gatherings of enhanced
IlYCF/ENA/WASH BCC and SQ-LNS distribution to 6-23 mo old children
increase:

a. Proportion of children screened for AM?
b. AM outpatient treatment compliance and rate of completion of full
treatment?

Impacts on incidence and prevalence of acute malnutrition

1) Does provision of enhanced IYCF/ENA/WASH BCC and SQ-LNS to 6-
23 mo old children reduce:
a. the incidence of wasting (new cases of AM)
b. the prevalence of wasting (through prevention and improved
screening/referral/treatment) at study termination?

2) Does provision of enhanced IYCF/ENA/WASH BCC and SQ-LNS to 6-

23 mo old children reduce:
a. the incidence of child stunting (HAZ<-2)?
b. the prevalence of stunting at study termination?

3) Does the provision of SQ-LNS and BCC through village-based monthly
gatherings result in an improved behavior by the caregiver, related to
child’s health and nutrition including improved IYCF practices?

4) What is the cost and cost effectiveness of providing preventive SQ-LNS
and monthly BCC through village-based monthly gatherings on
screening, prevention and treatment of child undernutrition?

Research hypotheses
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In comparison with a control group consisting of a sample of children 6-23 months
of age from health center catchment areas where monthly BCC related to
ENA/IYCF/WASH is provided, monthly distribution of SQ-LNS by community
workers (CHW, CHV):

1) Reduces the prevalence of AM in children 6-23 months of age

2) Reduces the incidence of acute malnutrition (new cases of MAM) in children
6-23 months of age

3) Reduces the prevalence of chronic malnutrition (stunting) in children 6-23
months of age

4) Reduces the incidence of new cases of stunting in children 6-23 months of
age

5) Increases proportion of children screened for AM (defined as the number of
study children screened in the month preceding the survey over the total
number of eligible study children)

6) Increases AM treatment compliance (defined as the number of AM children
who received appropriate treatment in the month preceding the survey over
the total number of AM cases identified in the study sample)

7) Increases blood hemoglobin concentration in children 6-23 months of age

8) Reduces anemia (Hb<11g.dL™Y) in children 6-23 months of age

9) Improves IYCF/ENA/WASH knowledge and practices

10)Results in a better cost-effectiveness to reduce the prevalence of acute and
chronic malnutrition in children 6-23 months of age.

3 Research Methods

3.1 Study population

Mali is a low-income, West African country with nearly 13 million inhabitants, 77%
of whom live on less than US$2/day. The study will be conducted in the health
district of San and Bla situated in the Ségou region that includes 58 Health Centers
(HC) and two reference HC. Population statistics of these districts show a total of
146,700 children aged 6-59 months. From the most recent Demographic Health
Survey (2012-2013) a 12.9% prevalence of child acute malnutrition together with
a 40.5% prevalence of child chronic malnutrition or stunting was reported for the
Ségou region 1. During the last 5 years, Helen Keller international has supported
the implementation of integrated CMAM to tackle the burden of child acute
malnutrition by improved screening, referral and treatment of acute malnutrition. In
2013, a coverage survey conducted by HKI in the Koutiala district of the
neighboring Sikasso region estimated that the CMAM coverage was only 25.7%
12 The main barriers to better coverage included lack of awareness of the problem
of child malnutrition, insufficient routine case-finding (screening), low quality of
care at health centers and stock-outs of therapeutic nutritional products. In
addition, interviews with non-participating beneficiaries pointed at an existing
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stigma of child malnutrition in this population hindering spontaneous participation
and referral for treatment of positive cases of acute malnutrition.

3.2 Programme Description

3.2.1 General information on the national CMAM programme
3.2.1.1 National CMAM strategy

At the community level, health services are provided by health centers. HCs are
supposed to be staffed by a physician, nurse, trained birth attendants and
supported by CHW and CHVs.

Since 2010, the MOH has followed the task shifting strategy of allowing provision
of Soins essentiels dans la communauté or SEC (community level essential health
care) by CHWSs. These services include the integrated community case
management of childhood illness (IMCI: malaria, pneumonia, diarrhea) and acute
malnutrition, as well as family planning, essential newborn care, and hygiene and
sanitation. However, for now, only 60% of the HC catchment areas in Bla and San
is covered by CHWs.

CHWs are authorized to provide outpatient treatment to both SAM and MAM cases
at the community level as well as CSCom staff. In-patient care is organized at the
nearest CSRef (Centres de Santé de rérérence or Reference Health centers).
CHVs help follow-up children diagnosed with MAM or SAM to support their
completion of treatment and improved nutrition practices. Since the crisis
precipitated by the overthrow of the previous government, the supply of
Plumpy’Nut (RUTF) for SAM and Supplementary Plumpy (RUSF) for MAM have
been steady, and delivery to health districts assured by UN agencies. Delivery to
CSComs can be more problematic, as cannot accurately project their needs.

Behavior change communications (BCC) for health is led by the MOH but also
supported by the Ministry of Social Development (Ministere du Développement
Social et de 'Economie Solidaire), which assigns around 2-3 social development
agents (Agents de Développement Social; ADS) to each district to shape the
communication strategy of towards communities.

3.2.1.2 Screening platforms
Mali approved an update of the CMAM protocol in 2012, which uses the WHO

admission and discharge criteria for the treatment of child acute malnutrition.
Routine screening for acute malnutrition takes place at the CSCom during 1-
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2 screening days each week (and theoretically during each sick and well child
consultation). Health staff uses either MUAC tapes or weight for height measures
for diagnosis. There is also a biannual child mass screening event organized at
the community level called SIAN (Semaine d'Intensification des Activités de
Nutrition) with donor support and carried out by CSCom staff and CHVs. In
addition, CHWs and CHVS can organize monthly screening events at the
community level; this also depends largely on external support. Mass and
community-based screening is done with MUAC measures.

To date there is no consistent organization linking these parties to obtain maximal
coverage of AM screening. In villages screening happens mainly on demand of the
caregiver and coverage is expected to be rather low. Biannual SIAN campaigns
typically result in good coverage, however, SIAN are only organized twice a year,
which hampers early detection of many AM cases and increases case-fatality rates
as a consequence.

3.2.1.3 Referral and treatment schedules for MAM and SAM

When community workers screen a child for acute malnutrition, he is either
diagnosed as negative (green code), positive MAM (115mm<MUAC<125mm;
yellow code) or positive SAM (MUAC<115mm or bilateral pitting edema; red code).
In the case of SAM, mother-child pairs are referred to the HC for a confirmatory
diagnosis based on MUAC or Weight-for-Height (WH) criterion and to initiate
treatment. The mother receives a referral slip (red color) with the MUAC value or
edema observation. The community worker does not write down the name of the
person but annotates the number of cases referred monthly. For MAM cases, the
referral procedure depends on the type of village. For villages nearby a HC, cases
are referred to the HC carrying a yellow referral slip with the MUAC/edema
findings. For more remote villages MAM cases are referred to a CHW that provides
outreach services that will confirm the diagnosis using the MUAC criterion only.

In case of a confirmatory diagnosis of SAM, the child is examined further for
medical complications. In the absence of such signs and after a successful
appetite test, the child is included in an outpatient program with a weekly dose of
RUTF (Plumpy Nut®, Nutriset, France). The mother receives a referral slip with
the HC’s diagnosis destined for the CHW or CHV that ensures a follow-up role in
the village. Complicated cases of SAM or with clear signs of edema are referred
for inpatient treatment to the hospital (CSRef) that disposes of a pediatric unit.

In case of a confirmatory diagnosis of MAM by a CHW based on the MUAC
criterion (MUAC or by the HC staff based on MUAC and WH criterion), the mother
receives a supplementary food ration (CSB++ or Supplementary Plumpy) and is
followed-up every week.

3.2.1.4 Nutrition education
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Currently, nutritional education group sessions are organized at the HC level
before immunization sessions 1-2 times each week. These sessions are focusing
on delivering general messages about optimal breastfeeding practices and the
preparation and introduction of complementary foods. In addition, most villages
have 1-3 CHV who promote preventive practices such as nutrition BCC, hand
washing, household hygiene, diarrhea treatment with oral rehydration salts,
antenatal care, family planning, and the prevention of malaria. Community
engagement around health is strong, and many volunteers are active in promoting
well-being among their neighbors. Women, men, youth, and community groups,
also support health needs through savings/credit clubs and professional
organizations. However, to date, a solid evaluation on the effectiveness and the
coverage of this promotion is lacking.

3.2.2 CMAM HKI activities implemented for PROMIS in the Bla and San
Health Districts

HKI supports the national CMAM strategy that is inscribed in the National
Nutrition policy plan. For PROMIS, HKI general activities will include the
continuation and expansion of the approaches outlined above, with focusing on
the following tasks:

e Capacity strengthening and formative supervision to improve quality
of screening, referral and curative care:
HKI will follow the updated 2012 National CMAM protocol validated by
nutrition partners through the Nutrition Cluster and by the Ministry of
Health Nutrition Division to train currently untrained health workers
(CSref/CSCOM staff and CHW) and CHV. Refresher training will be
foreseen for previously formed staff and CHW. In addition, HKI will
organize formative supervision in CSComs, CHWs and CHV by project
staff together with the MoH. Specific attention will be dedicated to the
guality of acute malnutrition screening at the health facility level, during
IMCI, and by CHW/CHYV in the communities. In addition, HKI will introduce
a solid system of communication between actors who conduct screening,
referral, treatment and follow-up. Specific supportive actions from HKI
include:

e Support to the MoH to improve coverage and quality of SIAN related
to nutrition activities and screening for acute malnutrition. HKI will support
the MoH to organize the biannual child health days (SIAN). In addition to
the acute malnutrition screening of children of 6 to 59 months of age,
typical activities include vitamin A supplementation for children 6-59
months of age and for early post-partum women and deworming of
children 12-59 months.

e Capacity building to improve quality of BCC:
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o HKI has been developing from many years the ENA framework as a
BCC tool, which encompass 7 actions areas (or messages): 1.
Women’s Nutrition; 2. Breastfeeding; 3. Complementary feeding; 4.
Feeding of sick children; 5. Integrated Control of Anemia; 6. Control
of Vitamin A deficiency and Control of lodine Deficiency Disorders.
In addition, HKI is developing the Essential Hygiene Actions, which
will be integrated within HKI BCC.

o HKI will strengthen CSCom staff, CHW, and CHV’s capacities on
disseminating ENA messages, in particular those targeted to infants
(related to breastfeeding and complementary feeding practices, or
IYCF practices).

o The project will support community ownership and empowerment on
BCC messages by introducing negotiation skills (SBCC=Social and
Behavior Change Communication) to promote the adoption of new
behavior related to nutrition, health and hygiene among households
with children under 5 years of age and analysis of main barriers for
adoption by the community themselves.

o CHV will visits caregivers at home of young children (0-23 months)
to invite them to monthly group counseling sessions. These
sessions will support families in overcoming barriers to new child
nutrition and health related practices. These sessions will be led by
CSref/CSCom health staff for villages near to a CSref/CSCom and
by CHW for more remote villages. For villages with no CHW, CHV
will take the lead in organizing these group sessions and provide
BCC.

o Broadcasts from local radios and local advocacy efforts will further
reinforce essential messages. Engaging Community health
management committees (ASACOs) and community leaders will be
a key factor to ensure sustainable preventive and CMAM services.
In addition, community events will be organized around WASH and
nutrition themes, including hand washing days.

Reinforcement of logistics management to strengthen the supply chain of
supplementary foods and RUTFs for the treatment of MAM and SAM
respectively. More precisely, HKI will support the district and CSCom level
to communicate better estimations of the required quantities to UNICEF and
WFP to reduce stock-out of these nutritional food supplies.

Distribution of SQ-LNS:

SQ-LNS will be distributed at monthly group counseling sessions. During
these sessions caregivers of children 6-23 months old will be provided with
a monthly dose (considering an average daily doses of 20g) and will be
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sensitize to the adequate use of SQ-LNS to situate the SQ-LNS in the
overall child’s diet.

During these BCC sessions, participating children will also be screened for
acute malnutrition and referred to HC or CHW for treatment if needed. Such
integration between BCC and screening is expected to have a synergetic
impact on the reduction of acute malnutrition prevalence by preventing new
cases of AM (MAM and SAM) and by ensuring better screening, referral and
treatment rates of those cases. Indeed, also AM cases will continue to
participate in these group-counseling sessions allowing CHW or CHV to
follow-up on their treatment schedule.

Monthly SQ-LNS distribution, as part of the delivery of the preventive
package, will be conducted by health workers at HCs for nearby villages as
well as through community structures by CHW and CHV. In villages that are
more remote from HCs and where CHW are present, CHWs will organize
the SQ-LNS distribution in collaboration with CHV. In villages without CHW,
CHV will ensure the distribution in close collaboration with HC staff of that
catchment area.

3.3 IFPRI impact evaluation

The evaluation of the program model in the Bla and San districts will compare two
groups:
1) The intervention group receiving current reinforced CMAM program with
BCC related to ENA, IYCFI and WASH, and distribution of SQ-LNS with
sensitization for the adequate consume of SQ-LNS as a preventive
measure to children 6-23 months of age.
2) The control group will receive current reinforced CMAM program with
BCC related to ENA, IYCFI and WASH.

3.3.1 Study design

The study design entails a two-arm stratified cluster-randomized, non-masked,
community-based, effectiveness trial. The unit of randomization will be the
catchment area of a health center.

Both arms will benefit from a reinforced CMAM program combined with monthly
group BCC counseling sessions. Subjects in the intervention arm will receive
additional monthly SQ-LNS and LNS-use sensitization.

Because of the intended dual role of BCC/SQ-LNS on child undernutrition in this
study — e.g. to help prevent child undernutrition and enhance the proportion of
children screened, referral and treatment of AM, it is necessary to combine two
study designs to rigorously evaluate the impact of the proposed intervention and
to tease out the contribution of prevention and enhanced coverage/treatment to
the overall impact on child malnutrition.

10
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The proposed study will therefore use two types of study designs. The first one is
a repeated cross-sectional design that will compare selected study outcomes
between intervention and control groups at endline, after 24 months of program
implementation. A repeated cross-sectional study design among children 6-23
months, at baseline and after 24 months (on different children) will be used to
assess the impact of the intervention on the prevalence of several outcomes,
including the prevalence of AM and stunting, the proportion of children screened
for AM and maternal ENA/IYCF/WASH knowledge and practices. The second
proposed study design entails a longitudinal design whereby individual children
will be recruited at 6 months of age and followed-up monthly until they reach 24
months of age. We anticipate needing approximately 3 months to recruit the
required number of children. This design will allow us to assess the intervention’s
effects on the incidence, recovery and recurrence rates of AM cases (MAM and
SAM).

3.3.2 Randomization

Because of the substantial variation in the efficiency and functioning of the health
centers and the attached community extension network we will first stratify the
health centers by non-hierarchical clustering using a set of criteria that are enlisted
in Table 1. Stratifying clusters prior to randomization is a recommended practice
to ensure a more balanced distribution of cluster-level covariates between study
arms. Based on the obtained cluster dendrogram we will subdivide the clusters
into 3-4 strata after which random allocation to control or intervention groups will
be conducted for every stratum. The study area encompasses 48 of the 58
catchment areas of health centers in the Bla and San health districts situated in
the Ségou region in the East of Mali. Random allocation of these 48 clusters to
intervention and control arms will be conducted during a community ceremony in
the presence of local health authorities. Small identical papers with the cluster
names will be mixed in a bag and a volunteer will draw one paper at a time. The
allocation will alternate between both study groups. The first draw will be allocated
to the control group, the next to the intervention group, etc.

Table 1: Criteria to stratify clusters
Criteria
- Type of staff working in HC
- Accessibility during rainy season
- Type of the Catchment area (urban/rural)
- Number of villages
- Number of villages with CHW
- Vaccination coverage
- Total number of children 6-23 months
- Proportion MAM admissions/total population
- Proportion SAM admissions/total population
- Distance between villages and HC
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- Distance between HC and Reference HC (CSRef)

3.3.2.1 Repeated cross-sectional study
e Study outcomes

The first primary study outcome is the prevalence of child AM at endline. An
anticipated lower AM prevalence after program completion could be the result of
either a successful prevention of MAM (less new cases) or a better case-finding,
referral and treatment of MAM and SAM or a combination of both.

The second primary outcome is the prevalence of child chronic malnutrition or
stunting at study endline. Typically, in Sub-Sahara African and Asian populations,
linear growth retardation starts at from conception and continues to the age of 24
months after which growth stabilizes.!2 These first 1,000 days of life are also called
the window of opportunity for nutrition interventions, because it is believed that
during this period linear growth retardation can be prevented. On average, the
most dramatic deceleration in linear growth velocity happens between 6 and 24
months of age. Optimal linear growth is the result of a great many determinants,
amongst which appropriate complementary foods and breastfeeding, good
hygienic practices, food safety and disease prevention. For this purpose, it is an
appropriate outcome to evaluate an intervention program that provides BCC aimed
at improving IYCF, ENA and WASH practices in combination with a home-
fortificant like SQ-LNS.

Primary study outcomes include:

- Prevalence of global acute malnutrition (AM) defined by WHZ<-2 or
MUAC<125mm at study endline in children 6-23 months of age

- Proportion of children screened for AM (defined as the number of study
children screened in the month preceding the survey over the total number
of children 6-23 months of age)

- AM treatment compliance (number of AM children who received treatment
in the month preceding the survey over the total number of AM cases
identified in the study sample)

Secondary study outcomes include:

- Prevalence of child stunting defined by HAZ<-2 for children 6-23 months of
age.

- Mean HAZ-score at endline for children 6-23 months of age;

- Mean height at endline for children 6-23 months of age;

! Throughout the study, MUAC will only be used among children aged = 6 mo
12
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- Mean WHZ-score at endline for children 6-23 months of age;

- Mean MUAC at endline in children 6-23 months of age;

- Mean hemoglobin concentration at endline in children 6-23 months of age;

- Prevalence of child anemia (Hb concentration<11g.dL?) at endline in
children 6-23 months of age;

- Prevalence of SAM defined by a WHZ<-3 or bilateral pitting edema or a
MUAC<115mm

- Prevalence of severe stunting defined by a HAZ<-3

- Caregiver’s knowledge of indicators of IYCF, ENA and WASH

- Caregiver’s practices related to IYCF, ENA and WASH

e Study size

In order to detect a 30% decrease in AM prevalence (assuming 13.5% AM
prevalence at baseline) with a statistical power of 80%, assuming a type | error of
5%, an ICC of 0.01 and a non-response rate of 15%, a total number of =48 clusters
with an average cluster size of 48 children is required, which results in a total
sample size of 2,304 children — 1,152 for the control arm and 1,152 for the
intervention arm.

e Sampling strategy and study enrollment

Between December 2014 and February 2015, a first cross-sectional study will be
organized before the program is implemented to document the pre-intervention
situation. An identical endline cross-sectional study will be conducted during the
same months in 2016-2017 to counter any monthly seasonal variations. From
every health center catchment area, 2-4 villages will be selected with a probability
proportionate to their population size in terms of children 6-23 months of age.
Thereafter, 48 households with at least one index child fulfilling the inclusion
criteria will be randomly selected from a census list of selected villages per health
center catchment area.

Inclusion criteria for the cross-sectional surveys are:
- At least one index child 6-23 months of age in the household
- Mother should be living in the study area since the index child’s delivery
- Singleton infants

Exclusion criteria for the cross-sectional surveys are:
- Index child should not present congenital deformations that hamper
anthropometric measurements

Age is an important covariate for anthropometry and IYCFI, therefore we opt to

stratify the sampling by age to ensure comparable samples from the control group
and the intervention group
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3.3.2.2 Longitudinal study

Study outcomes

Primary study outcomes include:

Incidence of AM defined by WHZ<-2 or MUAC<125mm or bilateral pitting
edema in children followed-up monthly from 6 to 24 months of age
Proportion of children screened monthly (number of study children
screened in the month preceding the home visit over the total number of
eligible study children) over the total 18 months’ follow-up period
Compliance to treatment of acute malnutrition (number of AM children
adhering to treatment over the total number of AM children enrolled for
treatment) over the total 18 months’ follow-up period.

Secondary study outcomes include:

Incidence of child stunting defined by HAZ<-2 in children followed-up
monthly from 6 to 24 months of age

Longitudinal prevalence of AM, MAM and SAM defined by time the child
was acutely malnourished over the total follow-up time

Change in mean AM prevalence over time

Treatment compliance of MAM and SAM, enroliment, recovery of AM
Relapse rate after treatment of AM (%WHZ<-2 or MUAC<125mm or
bilateral pitting edema after discharge from MAM or SAM treatment
program)

Mean episode length for AM, MAM and SAM

Linear growth velocity (HAZ increment/month)

Ponderal growth velocity (WHZ increment/month)

Weight gain (weight increment/month)

MUAC gain (MUAC increment/month)

Change mean HAZ over time

Change mean WHZ over time

Change mean MUAC over time

Infant morbidity: acute respiratory infections, fever, diarrhea, vomiting and
malaria (longitudinal prevalence)

e Study Size

To ensure maximal comparability between results of the repeated cross-sectional
study and the longitudinal study we opt to work in the same 48 clusters of the Bla
and San districts. Randomizing 48 clusters with an average cluster size of 23,
assuming an ICC of 0.022 and a dropout rate of 20% would allow to detect a 26.3%
difference in AM incidence over a follow-up period of 18 months (from 6 to 24
months of age) with a statistical power of 90% and a type | error of 5%.1* Hence
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the total sample size for the longitudinal study is 1,104 or 552 for the control group
and 552 for the intervention group.

Sampling strategy and study enrollment

From April to June 2015 children 6-6.9 months of age and fulfilling the study’s
inclusion criteria will be enrolled in the cohort. For this purpose mass gatherings
will be organized in every village of the study area. Community workers will be
asked to gather all children of that age to be screened for study eligibility.

Inclusion criteria for children for the longitudinal study are:

6-6.9 months of age;

Child with WHZ>-2 and MUAC>125 mm and no bilateral pitting edema
Mother should be living in the study area since the index child’s delivery
Singleton infants

Exclusion criteria include:

3.3

Congenital malformations that make anthropometric measurements
impossible
Mother planning to leave the study are in the coming year

Measurement and Procedures

Questionnaires

Health center level: A module with questions will be administered to the
health center’s staff. Questions on past, current and future projects related
to health and nutrition in the project area will be asked. Interviewers will
conduct a facility assessment enlisting available protocols related to CMAM,
but also any preventive strategies on child malnutrition. Furthermore,
available health statistics from the health information system will be
annotated. Time allocation of staff to CMAM at health center and during
outreach activities, overall job motivation and job satisfaction will be
documented. Finally, perceived barriers and boosters on CMAM treatment
will be recorded.

CHWY/CHYV level: a model with questions on ENA/IYCF/WASH knowledge,
time allocation, motivation, job supervision, and job satisfaction will be
administered. Additionally, specific questions will focus on the screening,
referral and follow-up of AM cases under treatment in the outpatient CMAM
part. Furthermore, questions on previous participation in BCC will be
formulated.
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e Household level: Questionnaires on household composition, socio-
economic status, household expenditure, household food security,
cattle/land/asset ownership and construction materials of the concession
will be administered. In addition, there will be a module of questions on food
hygiene, hygienic practices and sanitation. Furthermore, household food
security and participation in social or NGO or government-related
programmes will be assessed.

e Caregiver and child level: Questions on father and mother’s education level,
primary profession, decision power over household budget and the index
child’s health and nutrition will be administered. Furthermore, specific
guestions on ENA/IYCFI/WASH knowledge and practices will be asked to
the child’s primary caregiver. Further topics include utilization of health care
services, contact moments with CHW and CHV. Child’s age will be obtained
from a birth certificate or using a locally adapted event calendar in the case
an objective source of date of birth is lacking.

Anthropometry

The child’s weight will be recorded using an electronic scale (SECA 876, Germany)
to the nearest 100g. Length will be recorded to the nearest 1 mm using a length
board (SECA 417, Germany). Mid-upper arm circumference will be recorded by
using non-stretchable tape with 0.1cm precision (SECA 201, Germany). All
measurements will be taken in duplicate by an anthropometrist and an assistant.
All measurements will be exercised before the study through standardization
exercises. Standardization exercises recording measurements from 10 children
between 6-23 months of age will be repeated bimonthly. From these
standardization sessions inter- and intra-observer variation of measurement error
will be documented. Maternal MUAC, weight and height will also be recorded using
non-stretchable tape (SECA 201), scales (SECA 877) and stadiometers
respectively. WHZ and HAZ scores will be calculated using the 2006 WHO growth
reference.

Morbidity and mortality in the longitudinal study

Data collectors from the evaluation team will conduct monthly home visits to recall
infant morbidity (Acute Respiratory Infections, Diarrhea, Fever and Malaria) of the
last 3 days. A diarrheal episode is defined by at least 3 liquid stools in the last 24h,
or stool with blood. Fever will be recorded by a standard thermometer, but will also
be recalled. The presence of acute respiratory infection (ARI) during the previous
week will be assessed by recalling specific ARI-related symptoms (cough, difficult
breathing, grunting, rapid breathing, and nasal secretion). Malaria will be
diagnosed with a CareStart™ Malaria Pf/Pv Combo rapid diagnostic test by taking
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finger blood from the child with a lancet in case a body temperature of more than
37.5°C is measured or if the mother reports the occurrence of a child fever episode
over the last 12 hours. Using a 3-day recall for morbidity often leads to only a small
to moderate loss of statistical power compared with a 7-day recall period,
especially if morbidity signs are common, if the number of measurements per
individual exceeds 10 or 12 and in cluster randomized trials.*®

Morbidity outcomes will be expressed as a longitudinal prevalence by taking the
proportion of the days with recalled symptoms over the observed period in days.

Hemoglobin in capillary blood

Hemoglobin concentration will be measured at baseline and endline of
programme. For this purpose finger blood will be sampled. Hemoglobin
concentration will be measured by spectrophotometry using a HemoCue device
(HemoCue Ltd, Dronfield, United Kingdom). The device will be calibrated on a daily
basis using a HemoCue Control Cuvette.

Child anemia and severe anemia is defined by a hemoglobin concentration less
than 11g.dL! and less than 7 g.dL! respectively.

Cost and cost-effectiveness

Costs will be estimated from the societal perspective, thereby including all relevant
costs incurred by institutions and communities.*® Costs will be calculated with a
combination of accounting records and "ingredients" estimates using unit costs
and quantities of inputs.t” An activity-based costing (ABC) methodology will be
employed, allowing categorization and allocation of all costs of the program to its
primary activities. Financial costs as well as economic costs (in-kind donations,
household costs, etc.) will be collected. To obtain this data, program
documentation and expenditure information will be reviewed, and key informant
interviews and focus group discussions (FGDs) will be conducted with relevant
program implementation staff. Another output of these interviews and FGDs will
be time allocation estimates; staff time allocation will be used according to ABC
methodology to allocate personnel costs among activities. FGDs will be conducted
with households to gain an understanding of the direct and indirect costs they incur
while participating in the program. The effect of plausible variation in household
cost estimates from FGDs will be assessed during sensitivity analysis.

Analysis will focus on both total program costs, and incremental costs of the
additional activities in the intervention area. Cost Effectiveness ratios (CER) will
be calculated using costs and outcomes of the program. Incremental cost-
effectiveness ratios (ICER) will be calculated by dividing the additional costs in the
intervention area by the number of cases of acute malnutrition averted in the
intervention area compared to the control area. This ratio represents the additional
cost to achieve an additional successful outcome in the intervention area relative
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to the control area. Comparison with other similar published works will be
considered where appropriate.

All aforementioned measurements except for the cost-data will be part of the cross-
sectional surveys. For the longitudinal study, monthly anthropometry, child
morbidity, questions on age-specific [YCF/ENA/WASH practices will be included
as well as a monthly recall of participation in either mass screening campaigns
during SIAN, routine screening by HC, CHW or CHV or screening during monthly
PROMIS counseling sessions. A separate module of questions related to referral
and treatment will be foreseen in case a child was found acutely malnourished.

3.4 Data management and analysis

Enumerators will use small laptops with Computer Assisted Personal Interviews
(CAPI) for this survey work (SurveyBe software).

Baseline data from the cross-sectional survey will be used to assess the quality of
the cluster randomization and document the pre-intervention situation. For this
purpose, cluster and individual level means and standard deviations will be
presented if variables are normally distributed. Medians and interquartile distances
will be given in case continuous variables do not follow a normal distribution.
Proportions will be presented for categorical variables.

The intervention effect on outcomes from the repeated cross-sectional study will
be analyzed using the double difference specification that calculates the difference
between endline outcomes in the control and intervention arm and subtracts the
difference between baseline outcomes in those same arms to construct an
estimate of program impact. Although the randomization is expected to minimize
average differences at baseline between groups, this approach accounts for any
remaining small differences at baseline, improving the precision of estimates.
Formally, estimating double-difference impacts translates to running the Ordinary
Least Squares (OLS) regression shown in equation 1.

Y= Bo + B1 * Intervention + B2 *Time + B3 * Intervention* Time + € (eq. 1)

With Intervention being a binary variable designating either control or intervention
group, Time being a binary variable that either designates the baseline or endline
survey time point. The double difference is then given by the B3 coefficient.
These regression models will further be adjusted for clustering at health center and
village level. Furthermore, the analysis will be adjusted for covariates that differ
more than 5% at baseline. Linear and binary logistic regression models will be
used for continuous and binary outcomes respectively.

Ponderal (weight, MUAC and WHZ increments) and linear growth (length and HAZ
increments) obtained from the longitudinal study, will be modeled using mixed-
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effects model with restricted splines with knots at 6, 12, 18 and 24 months of child
age. Covariates include the intervention group allocation, linear and spline terms
for time (in months), and interaction terms between intervention group allocation
and time. Models will further be adjusted for sex, primiparity, the baseline value of
the outcome, stratum of health centers and interaction terms between these
variables and time. Interactions between intervention allocation and baseline
covariates will be inspected. The intervention effect will be statistically tested using
a likelihood ratio test comparing a model with and without the interaction terms
between intervention allocation and linear and nonlinear terms for time.

For the analysis of incidences (wasting) we will use mixed-effects Poisson
regression models, while binary outcomes (eg. longitudinal prevalence of disease,
stunting) will be analyzed using mixed-effects logistic regression models.

The applied mixed-effects models will use random effects for health center
catchment area (level-3), village (level-2), individual (level-1) to take into account
the effect of clustering at these levels and to estimate the standard error in an
unbiased manner.

In order to assess the robustness of the findings, we will impute for missing data
using a multiple imputation strategy.

Data management, data cleaning and statistical analyses will be conducted using
Stata 13.1 (Statacorp, USA). The statistical significance for all tests will be set at
5% in case of testing main effects or 10% in case of interactions. All statistical tests
will be two-sided.

4. Ethical approval

The study protocol will be submitted for revision to the IFPRI IRB (Washington DC,
USA) and to the National Ethics Committee of Mali (Bamako, Mali). The
intervention study will be registered at clinicaltrials.gov.

Care will be taken to provide the best available treatment to address children
needs. In case the evaluator team would encounter children that suffer from acute
malnutrition or from severe anemia (Hb<7 g.dL), the mother-child pair will be
referred with a letter of referral.

Following principles will be adopted:

- Upon Ethics committee approval of the protocol HKI Mali will inform local
and regional health authorities and community representatives. In every
village of the study area HKI representatives will present the study’s
objectives and procedures to village authorities (village leaders, religious
leaders) and demand their authorization.
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Voluntary and informed participation: The study’s objective and procedures
will be explained to all caregivers and head of household of eligible children
in their local language. All informants reserve the right to refuse to
participate in the study. Each enumerator will be asked to read the consent
statement in full form, slowly and in local language to the participant. They
will then ask if the consent statement was understood and if there are any
guestions. Then the enumerator will ask the mother/caretaker if they would
like to participate in the survey questions. At this time the informant will be
given the opportunity to refuse and understand that they may also be able
to refuse the study at any time during the survey with no repercussions to
them or their family. Consent for children will be provided by their mothers
or legal guardians. An informed consent form will be signed by the primary
caregiver of the child and, if present, the head of household.

Risks and serious adverse events: there are no known risks related to the
evaluation methods (questionnaires, anthropometry). Good clinical
practices will be respected by drawing capillary blood to dose hemoglobin
concentration.

Emergencies: All study subjects of both control and intervention arms will
benefit from medical care in case a medical emergency is encountered
during the evaluation visits. Medical emergencies include cases of severe
anemia or any danger sign that would make competent medical staff
conclude that hospitalization is required (eg. Non-response to induced pain,
persisted vomiting, unconsciousness, etc.). The program will carry any
medical costs related to such interventions (consultation, prescriptions,
hospitalization if decided by competent medical staff) until discharge.
Chronic diseases are not covered by this engagement. The management
of acute malnutrition is available in every health center free of charge.
Anonymity: Care will also be taken to ensure anonymity of participants
during data collection, data management, data analysis and result
dissemination. Data forms will be made anonymous by using identification
codes.

5. Partnership and management

This study is a collaboration between HKI and IFPRI. HKI Mali country team under
supervision of the HKI regional office will be the implementer of the PROMIS
program. IFPRI is in charge of the evaluation of the study. Both organizations
guarantee the adherence to the study protocol. Table 3 enlists the responsibilities
of all actors of the project. In table 3 an overview of all involved parties is provided.

Table 3 Overview of project’s actors and stakeholders

Project stakeholder Name Role

Sponsor and Scientific Partner  IFPRI - Principal investigator
2033 K St, NwW
Washington, DC 20006-1002 - Design of the of study
USA
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Implementing Agency

Phone: +1 202-862-5600

Fax: +1 202-467-4439

Email:

- Marie Ruel (PI)
M.Ruel@cgiar.org

- Lieven Huybregts
L.Huybregts@cgiar.org

IFPRI Dakar

Titre 3396, Lot #2

BP 24063 Dakar Almadies

Senegal

Phone: +221.33.869.9800

Email:

- Elodie Becquey
E.Becquey@cgiar.org

- Agnes Le Port
A.Leport@cgiar.org

- Rahul Rawat
R.Rawat@cgiar.org

HKI1 West Africa

28, Nord Liberté 6. VDN X
Route du Front de Terre a
Dakar. N° 1A. BP. 16

511 Dakar Fann, Senegal
Telephone: + 00 221 33 869
55 01 Fax: + 00 221 33 827
24 06

- Raphael Bajay Tchumah
(Program manager)
RTchumah@hki.org

- Jennifer Nielsen
jnielsen@hki.org

HKI Mali

BP E1557. Hamdallaye ACI
2000, Rue 339, Porte

118 Bamako, Mali
Telephone: +223 20 21 08 21
- Marily Knieriemen
mknieriemen@hki.org

- Lazare Coulibaly
Icoulibaly@hki.org

- Abdoul Salam Savadogo
asavadogo@hki.org

Quality control of the data
collection

Dissemination of the
results

Guarantor of research
protocol

- Coordination of
implementation of
program

- Project management
- Training and
supervision CHW, CHV

and mother groups

- Financial
management

- Ensure logistics of SQ-
LNS

6. Budget
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The PROMIS project is funded by the Department of Foreign Affairs, Commerce
and Development of Canada. Table 4 shows the main budget lines.

Table 4. Overview Project budget
Type Cost (US$)
Materials
Service Contracts
Reimbursement of medical costs
Incidental (10%)
Overhead (20%)
Totals

7. TIMELINE

In Table 5 an overview of the different components of the PROMIS program is
given. The implementation phase of the study will end early 2017. Data analysis
and dissemination of findings in scientific journals and technical reports on
partners’ websites will happen in 2017.

Table 5: Timeline of the PROMIS program

Activities 2014 2015 2016 2017
Q3 Q4 | Q1 Q2 Q3 Q4 | Q1 Q2 Q3 Q4 | Q1 Q2

Obtaining Ethics approval X
Training enumerators

Baseline survey

Refresher training CHV,
CHV, mother groups

Longitudinal survey X X X X X X X

Endline survey X

X X X

Data analysis X

Dissemination of results X
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Annex 1: Description of the SQ-LNS

on Evidence for Health Policy ,World Health Organization, Geneva.; 2003.

SQ-LNS (Nutriset, France) is a fortified spread that consists of peanut paste, milk
powder, vegetable oil and maltodextrin. This food matrix is fortified with a premix
of multiple micronutrients (Table A). The product is packaged in daily portions of
20g. This supplement has previously been used in several programs in Sub-
Saharan Africa for the prevention of child undernutrition.
Upon distribution, CHW or CHV will explain the benefitting mother that the product
serves primarily as a home-fortification and should not be a substitute for
breastfeeding or for habitual complementary foods. It will be recommended that
caregivers offer the supplement after breastfeeding is completed. The supplement
can either be consumed as such, or can be mixed with the complementary food.

Table A: Nutritional composition of SQ-LNS

For 20 g For 20 g

(recommended daily (recommended

dose) daily dose)
Energy 118 kcal Vitamin A 0.4 mg
Proteins 26¢g Vitamin B1 0.3mg
Lipids 9.6¢g Vitamin B2 0.4 mg
Calcium 280 mg Niacin 4.0 mg
Phosphorus 190 mg Pantothenic 1.8 mg

acid

Potassium 200 mg Vitamin B6 0.3 mg
Magnesium 40 mg Folic acid 80 ug
Zinc 8 mg Vitamin B12 0.5 pg
Copper 0.34 mg Vitamin C 30 mg
Iron 6 mg Vitamin D 5ug
lodine 90 pg Vitamin E 6.0 mg
Selenium 20 pg Vitamin K 30 pg
Manganese 1.2mg
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Note: 20 g of LNS Infant provide a minimum of 4.46 g LA (Linoleic Acid) and a
minimum of 0.42 g ALA (a-Linolenic Acid).
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