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Abstract
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Background: Severe acute malnutrition (SAM) is associated with high mortality rates and impairments in growth
and development in children that do survive. There are complex nutritional, health, and behavioural risk factors
involving severely malnourished children and their primary caregivers, requiring integrated intervention approaches.

Methods: A cluster-randomized controlled trial at the Queen Elizabeth Central Hospital in Blantyre, Malawi will be
conducted to evaluate the effectiveness of a 4-day hospital-based intervention programme directed at primary
caregivers. This programme, titled the Kusamala Program, aims to improve developmental and nutritional outcomes
in children with SAM. Up to six primary caregivers and their children will be enrolled to groups each week, which
will be randomly allocated to intervention or comparison arms. The intervention package consists of interactive
counselling on three modules: 1) nutrition and feeding; 2) water, sanitation, and hygiene (WASH); and 3) psychosocial
stimulation. Data collection will be performed at enrolment, at discharge from hospital, and at 6 months following
discharge. The primary outcome is child development assessed with the Malawi Developmental Assessment Tool
(MDAT), a validated measure of gross and fine motor, language, and social development.

Discussion: This intervention programme is unique because it utilizes primary caregivers’ time spent in-hospital
while children receive treatment for SAM. The programme has the potential to be effective in addressing multiple

aspects of child, nutrition and development.

Trial registration: ClinicalTrials.gov, NCT03072433. Registered on 7 March 2017.
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Background

The global burden of malnutrition

Worldwide, malnutrition is a direct or indirect cause of
an estimated 45% of all child deaths [1]. Severe acute
malnutrition (SAM) is one type of malnutrition that
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manifests in two forms: marasmus, identified by severe
wasting; and kwashiorkor, characterized by the presence
of bilateral pitting oedema [2]. Morbidities such as
pneumonia, human immunodeficiency virus (HIV), or
diarrheal disease often complicate effective management
of SAM and are associated with increased mortality [1,
3-5]. Children with SAM are often admitted to hospital
due to serious illness rather than malnutrition alone.
Mortality in hospitalized children with SAM can be up
to 35% even when World Health Organization (WHO)
protocols are followed [4, 5].

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13063-017-2299-3&domain=pdf
http://clinicaltrials.gov/show/NCT03072433
mailto:allison.daniel@sickkids.ca
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Daniel et al. Trials (2017) 18:550

SAM and child development

Although most children survive episodes of SAM, there are
limited studies that have examined long-term outcomes of
SAM such as child growth and development. Children with
SAM are known to be susceptible to nutritional problems
such as growth faltering, and are hypothesized to have poor
motor and cognitive outcomes due to maturation of the
brain being constrained in malnourished children [4, 6-9].
The implications of impaired child development are major
at the individual level due to reduced intellectual and phys-
ical capacity. The most prominent study on development in
children with SAM was performed in a small cohort by
Grantham-McGregor et al. beginning in 1975 [9, 13].
Results of this study suggested that children with SAM
have long-term developmental delay compared to non-
malnourished children [9, 13]. This can ultimately translate
to decreased national-level economic progress [10—12].

In-patient treatment guidelines for SAM

In-patient hospital treatment is required for children
with SAM that have: 1) severe bilateral pitting oedema;
2) severe wasting with any bilateral pitting oedema or
medical complications; 3) medical complications with
any bilateral pitting oedema; or 4) no appetite [2, 14,
24]. The duration of treatment is generally between 1
and 2 weeks. The WHO Guidelines for the inpatient
treatment of severely malnourished children include in-
structions to provide an environment that is stimulating
for children during their treatment and support for pri-
mary caregivers, as well as preparation for follow-up
after discharge from hospital with basic instructions for
care of children [15].

Despite the promotion of psychosocial stimulation by
the WHO, a recently published systematic review clearly
outlines the need for scientific evidence behind the
provision of psychosocial stimulation for children with
SAM to improve developmental and nutritional out-
comes [13, 16]. Only two trials, one in Jamaica by
Grantham-McGregor et al. described previously and a
second in Bangladesh, examined the effects of stimula-
tion activities for children during hospital treatment of
SAM [9, 13, 17]. In the Jamaican study, children with
SAM were enrolled to either an intervention group (n =
21), receiving psychosocial stimulation 6 days per week
in hospital and continuing weekly then bi-weekly over 3
years after hospital discharge, or to a comparison group
(m=18) [9]. These children were compared to non-
malnourished controls (r =21) [9]. This study, as well as
the Bangladesh study, reported that psychosocial stimu-
lation could help to recover some of the deficits in de-
velopment in children with SAM [9, 13, 17]. Some of
the limitations of these studies were a small sample size
and a high likelihood for selection, reporting, and attri-
tion bias. In addition, the developmental tools used were
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not locally standardized and the types of interventions
tested in both studies are unlikely to be feasible in most
resource-constrained settings [9, 13, 17].

Trial and intervention rationale

In order to justify the implementation of psychosocial
interventions for children with SAM, further research is
needed. Importantly, there is evidence that links nutri-
tional factors, water, sanitation, and hygiene (WASH),
and psychosocial stimulation to child development and
nutritional status [12, 18-20]. Integrated interventions
that unite these elements could be most effective in im-
proving developmental and nutritional outcomes in chil-
dren with SAM.

Methods

The Standard Protocol Items Recommendations for
International Trials 2013 Statement has been followed
for the reporting of this protocol (see Additional file 1)
and for reporting the timeline of the trial (Fig. 1) [21].

Objectives and hypothesis

The primary objective of the trial is to evaluate the ef-
fects of a 4-day hospital-based intervention for primary
caregivers of children with SAM on child development
and nutritional status after 6 months.

The secondary objective is to understand the effects of
this programme on knowledge, attitudes, and practices,
as well as mental health status of primary caregivers.

The hypothesis is that the intervention programme for
primary caregivers will improve developmental and nu-
tritional outcomes in children hospitalized with SAM.

Trial overview and design

This study will evaluate a comprehensive structured
intervention package for primary caregivers of children
aged 6 to 59 months hospitalized with SAM. It will be a
pragmatic trial aimed at replicating how this type of
intervention could be delivered in a real nutrition re-
habilitation unit (NRU) setting and its effectiveness in
this setting [22]. The primary outcome is child develop-
ment, which will be assessed using the Malawi Develop-
mental Assessment Tool (MDAT), a locally adapted and
validated tool for evaluating multiple domains of child
development (i.e. gross motor, fine motor, language, and
social domains) [23].

The design of the study is a cluster-randomized con-
trolled trial (superiority design) that will be conducted at
the Moyo NRU of the Queen Elizabeth Central Hospital in
Blantyre, Malawi (NCT03072433). A cluster-randomized
controlled trial design was selected because the interven-
tion is most feasible if delivered to groups of primary care-
givers rather than individual caregivers. This design will
also prevent temporal overlap between the two study arms:
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Fig. 1 Timeline of enrolment, intervention and comparison, and assessments

1) an intervention arm of primary caregivers and children
with SAM participating in an intervention programme;
and 2) the comparison arm of primary caregivers and chil-
dren with SAM receiving standard care. All other clinical
and nutritional aspects of care will be equivalent; children
will be treated per hospital protocol and WHO guide-
lines [24]. One day of each week will be used to recruit
and enrol an estimated average of four primary
caregiver-child pairs. Once formed, the group will be
randomly assigned to either the intervention or com-
parison arm. Recruitment and enrolment will not over-
lap with the delivery of intervention sessions, although
it is possible that children from different groups will be
in the NRU at the same time depending on the dur-
ation of their in-patient treatment.

An internal pilot study (exploratory design) will be
conducted within the full randomized trial and will re-
flect the design of the full trial [25, 26]. The internal
pilot study will include at least the first 15 primary
caregiver-child pairs recruited to each arm, for a mini-
mum of 30 primary caregiver-child pairs [25, 26]. As
there are few previous trials evaluating long-term devel-
opment in children with SAM, this internal pilot study
will inform the design of the larger randomized control
trial by estimating the variance of MDAT scores. This will
allow for a more accurate sample size calculation. The in-
ternal pilot study will also establish the adherence and en-
gagement rates of participants to the intervention [25].

Participant recruitment and enrolment

Children admitted to hospital with complicated SAM
and their primary caregivers will be recruited at the
NRU after being screened for eligibility within 3 days of
admission to the NRU (-¢;). It is estimated based on
hospital records from the NRU that there will be suffi-
cient SAM admissions to recruit primary caregivers and
children to each group.

Prior to seeking informed consent, information about
benefits and risks of this study will be provided verbally
and on an information sheet in Chichewa to the primary
caregivers of children admitted to hospital. Written in-
formed consent will be requested of the primary care-
givers on behalf of themselves and their children (—¢;).
For those unable to read or write, the information will
be read to them in Chichewa. In these cases, informed
consent by signature or thumbprint will be observed by
an impartial witness.

Identification of SAM in children

1) Marasmus or severe wasting, defined by weight-for-
length z scores (WLZ) or weight-for-height z scores
(WHZ) of at least three standard deviations (SD)
below the median or by a mid-upper arm circumference
(MUAC) of less than 115 mm; and/or

2) Kwashiorkor, defined by nutritionally-induced bilat-
eral pitting oedema.
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Inclusion criteria

1) Child between 6 and 59 months with SAM;

2) Child admitted to hospital because of SAM with
medical complications as defined by the current
WHO guidelines or who has no appetite if there are
no complications [2, 15];

3) Primary caregiver (self-identified) present at hospital.

Exclusion criteria

1) Primary caregiver declined to give informed consent;

2) Child with a known terminal illness (i.e. in the
opinion of the treating physician the child is likely to
die within 6 months);

3) Child requires a surgical procedure.

This study will not exclude children with cerebral
palsy and other types of neurodisability as they represent
a significant portion of admitted children with SAM and
could benefit from the intervention.

Intervention: the Kusamala Program

The Kusamala Program is a 4-day counselling
programme, led by NRU nurses, for primary caregivers
of children with SAM in an NRU setting. Kusamala
means “to take care” in Chichewa. The programme in-
corporates multiple modules aimed at addressing the di-
verse causes and consequences of SAM. The modules
include:

1) Nutrition and feeding: breastfeeding, complementary
foods available in the country, safe food preparation,
prevention, and early identification of malnutrition;

2) WASH: handwashing of caregivers and children’s
hands with soap after defecation and before preparing
food and feeding; and

3) Psychosocial stimulation: to promote sensitive and
responsive parenting and to identify activities that
the primary caregiver and child can do together,
including speaking or singing, playing with toys, and
looking at pictures and books.

Each of the 4 days (¢;,—-t4) of the Kusamala Program in-
volves 45 min of counselling performed in the back bay
of the NRU, which is separated from the rest of the ward
by a wall. The first three sessions cover each of the three
modules (i.e. one module per session), whereas the final
day is a summary of all modules.

Materials for the first two modules of the Kusamala
Program were based on adaptable nutrition and WASH
communication and support materials from the United
Nations Children's Fund (UNICEF) [27, 28]. Nutritional
messages and materials for children above 2 years of age
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have been added since these UNICEF materials focus on
infants and young children. Furthermore, there will be
an additional emphasis on prevention and early identifi-
cation of malnutrition.

For the psychosocial stimulation module on the third
day of the intervention, the WHO Care for Child Devel-
opment Package will be used to promote sensitive and
responsive caregiving for age- or ability-appropriate play
and communication activities [29]. Psychosocial stimula-
tion is an integral component of the Kusamala Program.
For this reason, primary caregivers and their children
are also involved in 45 min of supervised and interactive
play on each of the 4 days after the counselling sessions.
A basket of play items is available in the NRU for chil-
dren and primary caregivers to use during the play ses-
sions. There are traditional Malawian toys, including
small drums, rattles, and shakers, in addition to “West-
ern” toys, such as colourful stacking blocks. Primary
caregivers can also make their own toys such as shakers
by adding beans or bottle caps to empty plastic jars
available in the basket. Nurses supervise these sessions
and actively encourage primary caregivers to engage in
play and communication activities appropriate for the
age and stage of development of their children.

Four behaviour change techniques including informa-
tion, materials, media, and performance have been inte-
grated into the Kusamala Program. Results from 24
studies to improve health and nutritional outcomes
showed that effect sizes on outcomes were higher when
three or four techniques were applied [30]. Firstly,
nurses use a flipbook with coloured images to provide
information to participants [30]. Primary caregivers will
be given: two take-home images of nutrition and WASH
messages, respectively (i.e. media); a toy that is appropri-
ate for their child’s stage of development (i.e. materials);
and a certificate of completion of the Kusamala Program
[30]. During the intervention sessions, nurses also in-
volve primary caregivers in practicing relevant activities
including feeding, handwashing, and play (i.e. perform-
ance) [30].

Comparison: the standard of care and unsupervised play
sessions

Participants in the comparison group will receive the
standard care at the NRU including clinical stabilization
and nutritional rehabilitation. Besides this, nurses will
instruct primary caregivers to take their children to the
area of the NRU where play items will be available for
use during their hospital stay. However, nurses will not
be involved in the same interactive psychosocial stimula-
tion sessions in which participants in the intervention
groups partake. Participants will not be counselled about
the importance of play; primary caregivers will not be
advised which toys are appropriate and the play sessions
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will not be supervised. Having primary caregivers and
children go to the back bay also acts as a method of
blinding study personnel and participants so they are
unaware of the allocation.

At the time of discharge from the NRU, nurses counsel
primary caregivers on nutrition and WASH for an esti-
mated 15 min. Nurses have been trained on nutrition
and WASH messages to discuss with participants at dis-
charge, yet this counselling does not follow a strict
protocol.

Training of NRU nurses

Five Moyo NRU nurses were trained to conduct the
Kusamala Program. Prior to the training they were given
a test based on the Food and Agriculture Organization
Guidelines for assessing nutrition-related knowledge, atti-
tudes and practices to determine their baseline under-
standing [31]. Questions from the following modules
were used: feeding young children (6—23 months), mal-
nutrition, personal hygiene, water and sanitation, and
food-based dietary guidelines [31]. Mean scores out of a
possible 25 points were 21.8 + 0.8, indicating that nurses
already had familiarity of nutrition and WASH compo-
nents as expected considering their work in the NRU.
Nurses then received training for a duration of 6 hours
and, over the next 2 weeks following training, the nurses
practiced at least two sessions with primary caregivers
and children in the ward. Nurses were then given the
same test; mean scores were 24.2 + 1.3. Differences be-
tween the pre-test and post-test were significantly differ-
ent, showing an improvement in mean scores of 2.4
points (p =0.02). Refresher training of NRU nurses will
be conducted bi-annually. In addition, nurses received
training in care for child development.

Primary outcome

The primary outcome is child development 6 months
after discharge (z5). Child development will be assessed
with the MDAT. The MDAT has been evaluated in 1426
healthy Malawian children as well as children with neu-
rodisability (7 =80) or with severe wasting (n=120)
[23]. In this evaluation, sensitivity was 97%, and 18% of
healthy children failed, translating to specificity of 82%
[23]. These results show that the MDAT is an appropri-
ate tool for assessing child development in Malawi.

The MDAT will be used at discharge (¢5) and 6
months later () to examine development in four do-
mains: gross motor, fine motor, language, and social de-
velopment [23]. Children will be given a pass or fail
depending on their ability to complete increasingly ad-
vanced items on the MDAT [23]. The sum of passed
items can be calculated and translated to age-specific z
scores based on healthy Malawian children as reference
standards [23].
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Secondary outcomes

Data will be collected at three time points: at enrollment
(—t;), discharge from hospital (f5), and 6 months after
discharge (¢5). All outcomes and measures are described
in Table 1.

Important child outcomes are the nutritional status
assessed by anthropometry (i.e. MUAC, WLZ or
WHZ, oedema, and height-for-age z scores) and diet-
ary intake based on a locally adapted 24-h dietary re-
call which will be performed only at follow-up ()
[32, 33]. Readmission to hospital and mortality at any
time point are other secondary outcomes of interest.
Child co-variates that will be considered include sex,
age, and HIV status.

There are important co-variates in relation to house-
holds and primary caregivers measured at enrolment (—
t;) that could influence the ability of primary caregivers
to care for their children during hospital treatment and
in the home, and both are known to influence child out-
comes [12, 18, 34]. First, the mental health status of pri-
mary caregivers will be measured with the Self-
Reporting Questionnaire, which has been translated and
validated for use in Malawi [35, 36]. Maternal depressive
symptoms have been shown to be significantly associ-
ated with adverse outcomes in infants such as cognitive
and socioemotional problems [12, 18, 34]. Furthermore,
nutritional status of primary caregivers according to two
anthropometric outcomes, body mass index and MUAC,
will be assessed. Other measured co-variates that could
influence child outcomes include HIV status, age, educa-
tion level, and marital status of the primary caregiver as
well as location (i.e. urban or rural) and monthly income
of the household, for example.

Primary caregiver outcomes of interest at 6 months
(ts) will also include mental health status, nutritional sta-
tus, as well as knowledge, attitudes, and practices relat-
ing to malnutrition, nutrition and feeding, and WASH
based on the WHO Indicators for assessing infant and
young child feeding practices [33]. Lastly, the environ-
ment in the home will also be assessed at follow-up 6
months after discharge (Z5) using an adapted and trans-
lated version of the Home Observation of the Measure-
ment of the Environment (HOME) Inventory [37]. The
HOME Inventory includes observations and interview
questions to the primary caregiver to establish the
amount and quality of interaction and input in the
child’s home environment; this may be related to devel-
opmental outcomes in children [11, 37].

Implementation outcomes

Participant engagement and adherence to the Kusamala
Program will be evaluated based on the proportion of
participants that attend the first day of the programme
(¢;) and the number of participants that attend all 4 days
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Table 1 Primary, secondary, and implementation outcomes and measures

Outcomes

Measures

Primary outcome

Child development: gross motor, fine motor, language, and social
development (ts)

Secondary outcomes (child)

Nutritional status (ts)

Dietary intake (tg)
Readmission to hospital (ts—ts)
Mortality (=t; to ts or ts—ts)
Secondary outcomes (primary caregiver and household)
Mental health status (tg)

Nutritional status (t)

Knowledge, attitudes, and practices (t;)

Stimulus and support for children in the household (t,)

Implementation outcomes
Participant engagement (t;)

Participant adherence (t;-t,)

Fidelity of the intervention programme

Participant knowledge and attitudes of intervention content (ts)

Malawi Developmental Assessment Tool (MDAT)

Mid-upper arm circumference (MUAC)
Weight-for-length or -height z scores (WLZ or WHZ)
Presence of bilateral pitting oedema

Height-for-age z scores (HAZ)

24-h dietary recall
Record of readmission to hospital for severe acute malnutrition (SAM)

Death of child confirmed

Self-Reporting Questionnaire-20 (SRQ-20)

Mid-upper arm circumference (MUAC)
Body mass index (BMI)

Questionnaire about hygiene and sanitation, nutrition and feeding, and
malnutrition
24-h dietary recall of child

Home Observation of the Measurement of the Environment (HOME)
Inventory

Number of enrolled participants who attend day 1 of the Kusamala Program

Number of enrolled participants who attend all 4 days of the Kusamala
Program

Assessment form of Kusamala Program delivery

Questionnaire about hygiene and sanitation, nutrition and feeding, and
malnutrition

of the programme (¢;—¢,), respectively. Fidelity of 20% of
the intervention sessions will be assessed using a tool
designed to capture duration of sessions, delivery of spe-
cific intervention content, and counselling skills accord-
ing to the WHO Care for Child Development Package
[29]. Following the intervention, knowledge and atti-
tudes of primary caregivers who participate in the Kusa-
mala Program will be demonstrated with the use of a
questionnaire at discharge from hospital and at follow-

up.

Sample size calculation

The sample size estimate is based on cross-sectional
study data of development of children with SAM at dis-
charge from the NRU using the MDAT ([38]. Results
from this study showed that, based on MDAT z scores,
the variance for gross motor was 1.9 SD, for fine motor
was 1.2 SD, and for language was 1.7 SD [38]. Therefore,
the composite variance for those domains was 1.6 SD.
This was used to calculate the sample size using a = 0.05
and 80% power, an estimated intracluster correlation co-
efficient of 0.001, and with an expected effect size of 0.5
using Cohen’s d [39, 40]. With this approach, the initial

estimate of the sample size for the primary outcome is a
minimum of 160 primary caregiver-child pairs per arm
(n =320). As discussed previously, an internal pilot study
will be conducted to determine the variance of the pri-
mary outcome in the first 15 children in each study
group at 6 months post-discharge from hospital which
will be used to recalculate the sample size [25].

Biostatistics procedure and blinding

A biostatistician (CB) completed the computer-generated
random allocation sequence for each study week and
placed the sequence in sealed envelopes to be opened at
the start of each week by a nurse at the NRU. NRU staff
(apart from NRU nurses) and those doing screening, re-
cruitment, enrolment, and data collection will be blinded.
There are no expected reasons for un-blinding of study
team members to occur. Blinding of the analysis will be
performed by a biostatistician with the use of a dummy
variable to code for each group. A data monitoring com-
mittee will not be necessary to analyse results un-blinded
during the trial because the intervention is of very low
risk. Nonetheless, an interim analysis will be completed
with the internal pilot study data.
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Data collection and management

Data collection will be performed by three different enu-
merators who have been trained on all relevant assess-
ment tools and questionnaires, including the MDAT.
Baseline data collection will take place over approxi-
mately 80-week-long cycles, depending on enrolment
rates, with assessments performed at enrolment (—¢;)
and at discharge (t5). These data collections will be done
privately in the NRU, either in the procedures room or
in the back bay depending on availability of these loca-
tions. Home visits will be conducted for follow-up as-
sessments 6 months after children are discharged from
hospital (z5) over the course of 80 weeks. For partici-
pants who prefer not to be visited in the home, they will
be asked to come back to the NRU for follow-up
assessments.

Investigators will maintain medical and research records
for this trial in compliance with regulatory and institu-
tional requirements for the protection of confidentiality of
subjects. All personnel with access to data and informa-
tion related to this trial will take all reasonable precautions
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to maintain the confidentiality of information. Data will
be collected using paper forms which will be kept in a
locked filing cabinet and will be accessed only by the in-
vestigators. Data entry will be performed into a Research
Electronic Data Capture database, which includes auto-
mated checks for data values with coded numbers [41].
De-identified data will be exported in a password-
encrypted file.

Statistical analysis

Bias will be determined by maintaining a screening log
of all potentially eligible participants and those who were
excluded or recruited to the two arms. This will be pre-
sented as a flow diagram in the final report according to
the Consolidated Standards of Reporting Trials (CON-
SORT) guidelines (Fig. 2) [42].

Data will be analysed using the statistical software
Stata 14, R v3.2.,5, and WHO Anthro v3.2.2 for an-
thropometric z-score calculations [43—-45]. Missing data
will be accounted for depending on the nature of drop-
outs and loss to follow-up.

Study groups (n=80 groups)

A4

Intervention groups (n=40 groups) ‘

A4

‘ Comparison groups (n=40 groups)

Enroliment

A d for eligibility (n=) N

A

v Excluded (n= )

A 4

Allocated to intervention group (n=)
+ Received intervention (n= )

+ Not meeting inclusion criteria (n= )
+ Declined to participate (n= )
+ Other reasons (n= )

Allocated to comparison group (n= )
+ Received standard of care (n= )

A4

Withdrawn (give reasons) (n= )

v

Withdrawn (give reasons) (n= )
Losses to follow-up (n=)

Analyzed (n=)
+ Excluded from analysis (give reasons) (n= )

Fig. 2 Modified version of the CONSORT 2010 flow diagram

Discharge

Follow-Up

Analysis

Y

‘ Withdrawn (give reasons) (n= )

Withdrawn (give reasons) (n= )
Losses to follow-up (n=)

Analyzed (n=)
+ Excluded from analysis (give reasons) (n= )
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Descriptive statistics will be performed to summarize
baseline characteristics of participants in both the inter-
vention and comparison groups. More specifically,
means and SD will be calculated for continuous variables
such as the age of children, whereas the number of par-
ticipants and percentages will be calculated for categor-
ical variables such as the presence of oedema.

MDAT z scores standardized by age and based on a
reference population of Malawian children will be cal-
culated [23]. Z scores of each domain will be analysed
separately to understand if the intervention influences
certain domains more than others and a composite
score of overall child development will be calculated if
statistically appropriate. Upon completion of data col-
lection for the internal pilot study, the variance of the
primary outcome, child development using the MDAT,
will be determined. The variance will be used to recal-
culate the sample size for the full trial [25, 26].

To determine the effect of the intervention on the pri-
mary outcome measures and continuous secondary out-
comes, analysis of co-variance (ANCOVA) will be
conducted to determine if there are differences between
the intervention groups and the comparison groups
while allowing for adjustment of co-variates in the ana-
lysis [46].

Multiple logistical regression will be performed to de-
termine whether the intervention influenced binary out-
comes such as the presence or absence of oedema.
Subgroup analyses will be performed with participant
age categories (i.e. infants and older children) and types
of SAM (i.e. marasmus and kwashiorkor), and neurodi-
sability, since children with neurodisability such as cere-
bral palsy are included in this study.

Ethical considerations

NRU staff members involved in the trial, including
nurses, will be taught about background information of
the trial, scientific and ethical aspects of clinical research
and trials, data collection tools, and communication to
participants. Written consent for all participants will be
taken by an enumerator after screening. All of these
NRU staff members have completed Good Clinical Prac-
tice training and are fluent in Chichewa and English.

Participation in this study is completely voluntary for
primary caregivers in the intervention and comparison
groups. If primary caregivers are enrolled but choose to
withdraw from the study at any time, they can do so
without being asked to respond and without conse-
quences. Confidentiality and respect of privacy of partic-
ipants and those that withdraw will be maintained.

The Kusamala Program, which will be provided to par-
ticipants in the intervention groups, is of very low risk
and of potential benefit. The intervention package gives
primary caregivers an opportunity to learn more about
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nutrition, health, and development of children. Adoption
of caregiving practices requires behaviour change, which
is dependent on the situation, motivation, and decisions
of the primary caregivers. If primary caregivers choose
to adopt recommended care practices, there may be
positive outcomes for children involved in the study,
other children in the household, and/or primary care-
givers themselves.

Ethical approval for this study was obtained from the
College of Medicine Research and Ethics Committee
(P.04/16/1930) in Blantyre, Malawi, and the Research
Ethics Board (1000053578) at the Hospital for Sick Chil-
dren in Toronto, Canada. If any modifications are to be
made to the study protocol, amendments will be submit-
ted to both specified ethics boards and will be communi-
cated to investigators and other study team members. It
is expected that there will be no adverse events as a re-
sult of this low-risk intervention, yet if any adverse
events do occur they will be recorded on a Hospital for
Sick Children Adverse Event form within 48 h and will
be a component of continuing review by the Hospital for
Sick Children Research Ethics Board per the Tri-Council
Policy Statement.

Knowledge translation

Dissemination of results to the participants is difficult in
this study primarily for logistical reasons. Firstly, it will
take place in a low-resource setting with many partici-
pants living far from the NRU. Upon completion of the
study, primary caregivers are unlikely to return to the
hospital if their child is doing well.

Results of the trial with lessons learned will be com-
municated to colleagues at the NRU with the goal of
transforming health services delivery for children admit-
ted for in-patient treatment of SAM. Lessons learned
and results will also be shared with collaborators and
other international researchers through activities such as
presentations at global health and nutrition conferences.
To ensure that the study findings reach a broad audi-
ence, manuscripts will be submitted to open access
peer-reviewed journals. Authorship will be granted for
investigators and other personnel who play a significant
role in the design and implementation of the interven-
tion, data collection and management, analysis of results,
or writing of the manuscript for this study. All authors
will have access to the final trial dataset.

Discussion

There is a need for evidence-based programmes that ad-
dress nutritional, health, and behavioural factors that im-
pact children with SAM and their families. This study is
the first to examine the developmental and nutritional
outcomes of a combined psychosocial stimulation,
WASH, and nutrition programme in children with
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SAM. This type of intervention is highly relevant due to
a growing focus on policy to improve child health,
growth, and development, as indicated by the Sustain-
able Development Goals 2, 3, and 4, on reducing malnu-
trition, improving health and well-being, and promoting
learning opportunities so children can achieve develop-
mental milestones, respectively [47].

The Kusamala Program aims to improve outcomes in
children with SAM by giving primary caregivers the
knowledge and skills to enhance the care for their chil-
dren. The Kusamala Program is unique in that it is a
hospital-based intervention that matches the average
minimum duration of in-patient treatment of SAM. In
addition to ascertaining the effectiveness of the Kusa-
mala Program to improve participant outcomes, this trial
will also examine participant engagement and adherence
and delivery of the Kusamala Program.

Although the Kusamala Program will first be imple-
mented and evaluated in an NRU, the programme is novel
and can also be adapted by other end-users for integration
of psychosocial stimulation, nutrition, and WASH mate-
rials so that comprehensive programmes could be deliv-
ered in various contexts around the world such as refugee
camps or other types of paediatric in-patient wards.

Limitations
One potential limitation of the Kusamala Program is that
it was designed to account for potential short lengths of
hospital stay of study participants, and therefore does not
cover all information in detail from the original counsel-
ling packages from the WHO and UNICEF [27-29]. Cer-
tain key messages were selected to be emphasized for the
target population, yet not all topics will be covered be-
cause of these time constraints. A more complete inter-
vention package of longer duration would potentially
show greater improvements in developmental and nutri-
tional outcomes; however, to reiterate, one of the benefits
of the Kusamala Program is its feasibility and applicability
for implementation in low-resource NRU settings.
Potential delays to the study are possible due to un-
foreseen circumstances that can suspend or extend the
duration of the study. If there is a major event that de-
lays the study, it is possible to postpone enrolment with-
out causing disruption to the design or results. In this
case, it would be important to still ensure that there is a
6-month period between discharge and follow-up for
each group of the study to ascertain the effectiveness of
the Kusamala Program as per the study protocol.

Conclusion

The Kusamala Program was designed with the goal of
improving developmental and nutritional outcomes in
children with SAM. This cluster-randomized controlled
trial is a methodologically sound approach to assessing
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the effectiveness of this intervention programme. By also
examining implementation outcomes, including fidelity
and participant engagement and adherence, delivery of
the intervention and receptiveness of participants to the
intervention, respectively, will also be recognized. If re-
sults from this cluster-randomized controlled trial are
encouraging, the Kusamala Program can be adapted and
implemented in other SAM treatment centres and be-
yond to reach as many primary caregivers and children
as possible.

Trial status
Recruitment of participants started on 28 November

2016 and is expected to continue until mid-2019.

Additional file

[Additional file 1: SPIRIT 2013 checklist. (DOC 122 kb) ]
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