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Figure 1 Consort flow diagram.

to behaviours above and beyond a standard care group
approach.

METHODS

Evaluation design and setting

We conducted a cluster randomised trial among house-
hold members from 42 NWGs in Homa Bay and Migori
Counties in western Kenya (figure 1), the catchment area
of the parent THRIVE II programme, an early childhood
development programme led by Catholic Relief Services
(CRS) and local implementing partners. We assessed
the impact of our intervention—Chakruok Makare—on
WASH and nutrition behaviours above and beyond the
care group approach currently delivered via standard
THRIVE II programming. We collected survey data and
structured spot-checks at baseline and endline to quan-
tify the difference between behavioural outcomes in
the intervention and control groups. We supplemented
these data with qualitative data collection to explore the
reasons for success of the intervention and/or challenges
with delivery (to be published separately). The THRIVE
II programme focused by design on geographic areas
with high HIV/AIDS prevalence due to the vulnerability
of children from these areas; Homa Bay has the highest
adult HIV prevalence of any county (26%) in Kenya;
Migori’s HIV prevalence was 15%."

Outcomes of interest
Our primary outcomes of interest, preidentified through
formative qualitative work,” and their normative

definitions are in table 1; more extensive definitions
are included in online supplemental materials. We also
assessed the households for WASH parameters and food
insecurity based on the food insecurity access scale.*

Intervention design
We used several relevant methodological frameworks to
design a set of integrated nutrition/WASH interventions
in Kenya, as detailed in our intervention design approach
published elsewhere.*” When evaluating complex inter-
ventions, it is important to identify the multiple causal
pathways, levels of intervention, and feedback loops.*
We began by adapting key pieces from the Starr and
Fornoff theory of change development model (2016) to
identify the current problems, underlying causes of the
problems, long-term changes needed and the activities
required to achieve long-term change. We then adapted
key steps from Michie’s Behaviour Change Wheel* to
define the types of behavioural change that are expected
to occur and what intervention functions would need to
take place to produce the desired behavioural change.**
The final step was to test and modify the intervention
strategies using an adapted TIPs approach,” to deter-
mine which interventions and techniques to include in
the scaled-up package of behavioural interventions.
Standard approach (control group): THRIVE II
focused on teaching a series of key messages about
WASH, infant and young child feeding, positive
parenting, and early stimulation. Messaging was deliv-
ered through an adaptation of the Care Group model,
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Table 1 Primary outcomes

Outcomes of interest Operational definition

Verified through

1. Hygienic food

preparation space features:

A hygienic food preparation space will be defined as one which has all four

Direct observation

» Presence of a food preparation surface that is cleanable
» Preparation area is not accessible by animals

» Clean utensils

Stored in a space that is not accessible by animals

Stored in a dry space
Visibly free of dirt/debris

» Handwashing station can be found within 10m of the food preparation

space
2. Hygienic food

storage » Food is not accessible by animals

Hygienic food storage will be defined as one which has all four features:

Direct observation

» Food is not accessible by young children

» Food is covered
» Food is free of flies

3. Handwashing,
via presence of a
functional washing
station

» Presence of water
» Presence of soap

4. Safe play
environment for
children 6-24 months
of age

» Free of human faeces
» Free of animal faeces
» Free of garbage/household waste

Functional handwashing station will be defined as one that has both:

A safe play environment will be defined as one which has all four features:

Direct observation

Direct observation

» Free of sharp objects and other potential harms

5. Dietary diversity for
pregnant and lactating
women

6. Dietary diversity for
children 6-24 months
of age

7. Caretakers who feed Sufficient porridge thickness will be defined as porridge which provides an

children porridge of
sufficient thickness

energy density of at least 0.8 kcal/g.

Sufficient dietary diversity for pregnant and lactating women will be defined
as having consumed food from five or more food groups.”

24 hours dietary
diversity recall

Sufficient dietary diversity for children 6-24 months of age will be defined as 24 hours dietary
having consumed food from four or more food groups.”

diversity recall

Picturebased methods
of porridge the child is
usually given reported
by respondents

a community-based strategy for behavioural change;
the training and delivery cascade is depicted in figure 2.
Community health volunteers (CHVs) were trained by
the implementing organisation and in turn trained care
groups that were composed of 10-15 care group volun-
teers (CGVs). CGVs were community women who were
selected by their neighbour women to lead a neighbour
women group (NWG). NWGs were composed of 6-15
women, to whom CGVs facilitated behavioural change
through messaging and demonstration sessions they
learnt in the care group setting. CGVs also followed up
through home visits to encourage behavioural change
based on the NWG sessions. Through THRIVE II, CGVs
received an initial care group training which focused
primarily on delivering basic health messaging with the
assistance of a flipbook translated into the local language,
Dholuo.

Chakruok Makare (intervention group) : Our enhanced
intervention used the same Care Group delivery
modality, but focused on refining the messages and

enhancing the delivery. We increased capacity building
of CGVs and local CHVs, and increased supportive super-
vision to provide personalised feedback and support to
participants through home visits. The intervention deliv-
ered a graduated bundle of three packages targeting
practices relating to (1) food hygiene, (2) mealtime
and feeding, and (3) compound cleanliness and sanita-
tion.* Neighbour women received messaging and peer
support during NWGs. Derived from the THRIVE II
behavioural change materials, each package used various
behavioural change techniques to influence the uptake
of targeted behaviours.* Participants were also provided
with minimal inputs to enable behavioural change,
including information, education and communication
materials (pledge cards, food hygiene card, dietary
diversity tracking calendar, dietary diversity food wheel,
clean compound storybook, feeding counseling card),
and hardware (washbasin, pitcher and soap for hand-
washing stations, mesh food covers, demarcated bowl
and spoon).*” There were two trainings to introduce
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Figure 2 Comparison of Chakruok Makare intervention trainings with THRIVE Il using additional components above and

beyond the standard care group approach.

and validate the intervention: the first included imple-
menting partners and CHVs, and was led and facilitated
by project staff and case managers who had worked on
TIPs; the second training included CGVs in addition to
all participants from the first meeting. Trainings empha-
sised facilitation and counselling skills in addition to the
messages; CHVs and social workers were trained on using
monitoring forms adapted from THRIVE II that included
measures on accurate delivery of messages in addition to
facilitation skills. Overall, the interventions were deliv-
ered over bmonths. Additional detail on the behavioural
techniques and approach to intervention development
can be found elsewhere. "’

During home visits and initial NWG meetings, CGVs
and CHVs were accompanied by the case managers and
occasionally by the social workers to provide supportive
supervision. The social workers and the case managers
recorded CGV delivery, accuracy of messages and support
on monitoring forms, reviewing it with the CGV following
their delivery. Two weeks after household visits, CHVs
conducted random spot-checks in households to see how
and if the interventions were being used and also address
any barriers to intervention use. The social workers and
the case managers also conducted random spotchecks.
Figure 2 compares the THRIVE II and Chakruok Makare
intervention trainings.

Sample size and power calculations

The sample size was calculated using OpenEpi V.3.01 using
the preintervention prevalence of the main outcomes of
interest from pilot data collected in sites adjacent to the
study area. Of the seven primary outcomes, outcome

2—the presence of a hygienic food storage area (30% in
the pilot study)—produced the most conservative sample
size. Based on that prevalence, we estimated a minimum
sample size requirement of 138 mother—child dyads; the
calculations account for 42 clusters averaging 7 women per
cluster, so sample size was doubled to account for the design
effect (DEFF=2) for a total sample size estimate of 276. The
evaluation is powered to detect a significant change of 25%
in the risk difference of presence of a hygienic food storage
area, using 80% power and 0=0.05. We anticipated that the
project would continue to enrol new mothers into both
arms of the study, but this did not happen towards the end
of the study period, which ended up limiting our power for
some outcomes reliant on pregnant and lactating women
or children under 2 years (eg, outcomes 4-6).

Household eligibility and recruitment

NWGs were randomly selected from a full list of THRIVE
II participating villages. Any NWG with eight or fewer
women were excluded, as were a second NWG from the
same community once one was selected. Mothers who
were part of the remaining 42 NWGs (N women=352)
were eligible for inclusion if they met the following
criteria: (1) were a member of a THRIVE II NWG,
(2) were above the age of 18, and (3) were not a CGV.
While CGVs were part of the NWGs, they were excluded
from the baseline and endline survey because they had
received additional trainings and education beyond that
of the other non-CGV neighbour women.

Randomisation
We conducted a 1:1 stratified random allocation
(by county) of the NWGs to the Chakruok Makare
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intervention or to act as a comparison using a random
number generator. Both groups received the standard
care group intervention (figure 2). Following allocation,
we compared the arms based on prespecified criteria: (1)
Number of women with children under the age of 2; (2)
Number of women currently pregnant; (3) Number of
women currently lactating; and (4) Number of women
who had completed any schooling beyond primary
school (grade 8). If the groups were not within 2 SD of
each other in any of the four above-mentioned variables,
the randomisation process was repeated. This was done
to ensure balance given the small number of clusters.
The process was completed 14 times in Homa Bay and 9
times in Migori.

Data collection and management

Women participating in the study NWGs were inter-
viewed by the research teams using a structured survey to
collect baseline data. This included all women who were
found at home after two attempts and consented. Base-
line data collection took place from June to July 2017
and endline data collection took place from May to June
2018, 2weeks after the intervention was completed, by a
team of four trained enumerators. Direct observations
were conducted during unannounced visits by trained
enumerators. Data were entered directly into Android
TECNO phones; all data were collected in Open Data
Kit (ODK) (opendatakit.org). All completed surveys
were uploaded to a secure server using ODK Aggregate
and device memories were cleared each day. Data were
stored in a password-protected file in a secured cloud-
based server. Given the nature of the intervention, it was
not possible to blind data collectors or participants to the
intervention allocation.

Data analysis

Primary and secondary outcome measures were
compared between intervention and comparison
mothers at endline to assess the effectiveness of the inter-
vention, controlling for baseline values as an ‘intention-
to-treat’ analysis and adjusting for village clustering. We
calculated the risk double differences (RDD) for primary
outcomes using generalised estimating equations. Given
the relatively small numbers of clusters, we conducted
randomisation inference as a robustness check on the
findings. Data were cleaned and analysed in Stata V.15.

Public involvement

Community-based organisations and the County Minis-
tries of Health were involved in the development and
dissemination of the intervention and were provided
feedback on results.

RESULTS

We conducted the baseline survey in 270 households and
42 NWGs (134 intervention, 136 control) from June—July
2017. The mean number of women surveyed per NWG
was 6.4 (SD 1.7). At endline, we conducted the survey

in 248 households (126 intervention, 122 control) in 39
NWGs from May-June 2018 (mean 6.5, SD 4.5). During
the intervention, three NWGs were lost due to partici-
pant attrition. Participants were lost at follow-up due to
migration, attrition, and work outside of the village.

Demographics, WASH and food insecurity

General demographic information of the mothers are
presented in table 2. Fewer mothers had children under
2 at the endline, in both intervention and control groups,
as children aged out and recruitment was not ongoing
beyond the baseline. The study population had poor
access to safe and sufficient quantities of water, as demon-
strated by the high number of households using surface
water as the main source of drinking water at baseline
and endline, and by the number of households that must
travel at least 30 min to collect drinking water (table 2).
Sanitation access was also limited among this population,
with less than half (44%) having access to a functional
latrine.

Food insecurity was experienced by most households
in the study sample, and we did not find an impact of
our three measures of food insecurity as a result of the
intervention. We found a secular decrease households
that experienced anxiety and uncertainty about the food
supply in the last 30 days. There were also slight decreases
in the percentage of households who reported insuffi-
cient quality of food supply in the last 30 days, and in
intervention households who reported insufficient food
intake and its consequences in the last 30 days (table 3).

Primary outcomes

The primary outcomes for households in each study arm
at baseline and endline are shown in table 4, with quan-
tification of additional constituent behaviours in online
supplemental tables S1-S6. The intervention increased
the proportion of households with a hygienic food prepa-
ration area by 21% points (RDD 21%, 95%CI 4% to
39%), those that hygienically store food by 27% points
(RDD 27%, 95% CI 0% to 59%), those with a functional
handwashing station by 44% points (RDD 44%, 95% CI
30% to 58%), and those with a safe play space by 31%
points (RDD 31%, 95% CI 37% to 58%). Our interven-
tion led to improvements in dietary diversity for pregnant
and lactating women (RDD 15%, 95% CI -5% to 35%)
and for children (RDD 21%, 95% CI -4% to 45%). Only
three households fed their children appropriately thick-
ened porridge at baseline; the intervention led to a 57%
point increase in that indicator (RDD 57%, 95% CI 47%
to 68%). No adverse effects on participants were reported
as a result of this study. Our randomisation inference
analysis did not reveal any substantive deviations in the
results across all outcomes of interest.

DISCUSSION

We developed and tested a novel, evidence-based,
theory-informed integrated WASH and nutrition inter-
vention within the context of an existing Care Group
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Table 2 Descriptive statistics of the study sample at baseline and endline

Baseline Endline

Intervention Control Intervention Control
Study population characteristics N=134, % N=136, % N=126, % N=122, %
Has a child under the age of 2* 85 (64) 85 (63) 69 (52) 63 (52)
Currently lactating” 66 (49) 66 (49) 55 (44) 50 (41)
Currently pregnant* 15 (11) 16 (12) 13 (10) 7 (6)
Completion of any schooling beyond primary school 23 (17) 24 (18) 27 (21) 8 (15)
(eighth grade)*
Currently married 117 (87) 122 (90) 116 (92) 106 (87)
Surface water as main source
For drinking water 68 (51) 70 (52) 69 (55) 57 (47)
For cooking 89 (66) 108 (80) 88 (70) 82 (67)
For cleaning 91 (70) 111 (82) 92 (73) 85 (70)
Travel time to and from main source of drinking water is 98 (73) 111 (82) 80 (64) 93 (76)
30+ min
Household access to a functional latrine 61 (46) 59 (43) 53 (42) 55 (45)
Participants who reported open defecating at last time of 39 (29) 54 (40) 38 (30) 39 (32)
defecation
Participants who reported child aged 0-24 months 45 (53) 43 (51) 30 (44) 27 (44)
defecating on ground at last time of defecationt
Participants who reported disposing of child (6-24 21 (34) 29 (41) 21 (30) 19 (32)

months) faeces in an unsafe place (field, water source,
etc)t

*Characteristic used to assess balance between study arms.

TDenominator based on the number of households with a child under the age of 2 at the time of the survey.
FDenominator based on the number of households with a child between the ages of 6 and 24 months at the time of survey.

delivery modality in western Kenya.*” Our intervention

was successful at achieving substantial increases in these
outcomes above and beyond the standard care group
approach, the results of which can be inferred by the
secular trends in the control group. These are consid-
erable improvements with important programmatic and
public health significance.

Our intervention resulted in substantial improvements
in hygienic food preparation areas (outcome 1) and
safe storage of food (outcome 2). Though food is one
of the most critical pathways for children to be exposed
to faecal pathogens,” food hygiene interventions are
underemphasised in WASH and nutrition program-
ming, and few studies have measured the impact of any

Table 3 Food insecurity at baseline and endline

Baseline Endline

Intervention  Control Intervention  Control Risk double difference,
Food Insecurity N=134, % N=136, % N=126, % N=122,% (95% CI) *
Households who experienced anxiety and 112 (84) 117 (86) 88 (69) 99 (81) -10% (-27% to 8%)
uncertainty about food supply in last 30
dayst
Households who reported insufficient quality 120 (90) 129 (95) 104 (83) 114 (93) -5% (-17% to 6%)
of food supply in last 30 days
Households who reported insufficient food 120 (90) 127 (93) 102 (81) 110 (90) —-6% (-18% to 7%)

intake and its physical consequences in last
30 days

*Risk double difference calculated using generalised estimating equations is the difference between treatment arms at endline, controlling for

baseline values, adjusting for village-level clustering.

TReported results reflect household responses to occurrence questions only and do not reflect the proscribed Household Food Insecurity
Access frequency-of-occurance component. Consequently, these results may differ from other reports in this region.*?
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Table 4 The impact of the intervention on primary behavioural outcomes

Baseline

Endline

Risk double

Int. Control Int. Control difference %,
Primary outcomes N=134 N=133 N=126 N=121 (95% Cl)*
1. Households with hygienic food prep area 5 (4) 3 () 45 (36) 12 (10) 21 (4 to 39)
2. Households who store food hygienically 13 (34) 17 (52) 22 (43) 14 (34) 27 (0 to 55)
3. Households with a functional handwashing 4 (3) 12 (9) 44 (40) 0(0) 44 (30 to 58)
station
4. Households with a safe play environment 15 (24) 23 (32) 40 (69) 24 (47) 31 (37 to 58)
for children 6-24 months of age
5. Pregant and lactating women who 22 (27) 17 (21) 34 (52) 17 (32) 15 (-5 to 35)
consumed 5+ food groups in previous
24 hours
6. Children 6-24 months who consumed 4+ 20 (30) 23 (32) 32 (55) 19 (37) 21 (-4 to 45)
food groups in previous 24 hours
7. Caretaker fed thickened porridge to child 1) 2 () 82 (68) 14 (12) 57 (47 to 68)

*Risk double difference calculated using generalised estimating equations is the difference between treatment arms at endline, controlling for

baseline values, accounting for community-level clustering.

intervention on increasing hygienic food storage.*’ Food
hygiene presented a contextual challenge related to the
larger sociocultural realities of caretakers.” In addition,
different high-risk foods require different food hygiene
strategies; for example, if milk is the primary vector for
food-related pathogens,” it would require a different
type of hazard mitigation than porridge. One main way to
protect food is to cover it while cooling to avoid contact
with vectors, such as flies. We provided a low-cost, locally
fabricated mesh food cover. Despite reported use, this
cover was not always used in intervention households;
covering food may be dependent on what food is cooked
and continued beliefs/knowledge on food spoilage. Even
with the improvements to these outcomes, utensil storage
often remained accessible to animals (mostly chickens),
so there was still the potential for contamination through
poultry contact.

We observed a substantial increase in the presence of
water and soap together within 10 metres of a food prepa-
ration area (outcome 3). Handwashing programmes can
reduce the risk of diarrhoea by 30%, based on a meta-
analysis of 33 studies.” However, many do not achieve
large changes in handwashing practices. Our study
showed commensurate changes to handwashing to the
WASH-benefits efficacy trial in Kenya (where the inter-
vention was highly intensive); handwashing increased
by 65% in year 1, but dropped to 11% in year 2." In
Zimbabwe, the SHINE study also achieved similar levels
of handwashing behavioural change (30%) to our
study. Self-reported handwashing is known to be highly
biased and unreliable, sometimes estimated at 10%.2% As
such, we relied on presence of a handwashing station, a
recognised proxy for handwashing.**

In our study, we saw a substantial improvement in
observable measures relating to safe play spaces by
reducing exposure to child and animal faeces, as well
as other solid waste (outcome 4). Children’s hands are

often contaminated by their environment, and frequent
mouthing and soil-eating behaviours can lead to entero-
pathogen exposure and infection.””* Prior to the inter-
vention, many beneficiary household members did
not believe or recognise that child faeces could have
negative impacts on child health,* similar to work else-
where.” Additionally, while people acknowledged that
some animal faeces could have negative health impacts,
respondents did not believe that cow faeces were harmful
or as harmful to human health. People had a difficult
time accepting this message because they used cow dung
mixed with mud as plaster for their homes. The changes
reported in disposal of child and animal faeces may show
a shift caused by knowledge from messaging that was
emphasised in training. There has been recent attention
to safe play spaces to reduce young children’s exposure
to faecal pathogens in the environment, either from
animals or humans. However, the SHINE trial found
no such impact of play spaces on child growth or diar-
rhoea.”® There are few other studies that have rigorously
assessed behavioural change related to safe play spaces,’”
and efforts to reduce childhood exposure through inter-
ventions with greater fidelity may still be useful. We did
not focus on prefabricated spaces; our outcome was
related to maintenance, including cleaning of an existing
location in the compound.

Caretakers that disposed of child faeces in an unsafe
area (open field, stream, etc) did not significantly
decrease over the intervention timeframe, potentially
showing an ongoing challenge for households that did
not have a functional latrine to dispose of child faeces
safely. Our intervention was strictly demand-side in nature
at individual household level, so for households with an
existing latrine, we promoted latrine use and safe disposal
of child and animal faeces. For those households without
a latrine, we did not target construction of latrines but
promoted burial of child and animal faeces. Burial is not
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considered ‘safe’ disposal of faeces according to WHO/
UNICEF Joint Monitoring Programme, but we believed
it was important to provide some guidance on improved
practices in the absence of latrines in the households.”
Because of the challenges and greater time commitment
to cleaning up animal faeces during the rainy season,
future interventions should take seasonality into better
consideration when advising tools for faeces cleanup.

The difference in diet diversity of pregnant and
lactating women between intervention and comparison
groups was considerable, but not statistically signifi-
cant (outcome b); given that children aged out of the
cohort, we may have been underpowered to detect this
difference. It is also possible that social desirability bias
confounded our diet diversity results, however, we used
an open recall method with nonleading probes to avoid
leading participants to socially desired responses. Also,
given both groups received education on diet diversity, it
is unlikely that social desirability bias, if present, differed
between the two groups. Research to identify effective
social and behavioural change communication strategies
to improve maternal diet quality lag behind research on
complementary feeding. Pregnant and lactating women
in intervention households increased their intake of
vitamin A rich fruits and vegetables; other fruits and
vegetables; legumes, beans and seeds; meats and fish;
and milk and milk products. We used cues to action, goal
setting and self monitoring as mechanisms for changes
to behaviour. A 2014 systematic review by the SPRING
group noted that social behavioural change communica-
tion (SBCC) strategies improved maternal intakes of key
micronutrient rich foods such as dark green leafy vegeta-
bles and meats/fish, though degree of change differed by
contextand indicator assessed.”” Our findings for changes
in meat/fish intakes were similar to changes observed in
a behavioural change intervention in Senegal® but less
than those observed in a study in Egypt.®" Interventions
included in this review used interpersonal counselling as
the primary platform for SBCC with some also including
community-based group approaches or mass media.”” In
Burkina Faso® and western Kenya,* integrated agricul-
ture and nutrition education interventions employing
group-based and interpersonal counselling increased
maternal dietary diversity but to a lesser extent than our
study.

Our point estimate revealed a clinically relevant
increase in dietary diversity of children age 6-24 months
(21%); we may have been underpowered to stastically
confirm this difference due to our index children ageing
out by endline (outcome 6). This finding is comparable
to interventions in India and China that focused on social
and behavioural change communication without other
nutrition supports.”” °° A care group study in Mozam-
bique that revealed an 8.1% decline in undernutrition
showed changes in dietary diversity of between 21% and
28%34

We substantially increased porridge thickness (outcome
7), an important determinant of energy density adequacy

yet rarely assessed in complementary feeding interven-
tions. In formative research, we found fear of small chil-
dren choking on thick porridge to be a key barrier to
correct practice. The introduction of a slotted spoon
and dosing bowl provided useful guidance to mothers
on appropriate porridge thickness, and demonstrations
of children eating thickened porridgebuilt confidence
that children would not choke. The delivery of a simple
technology, alongside demonstrations, illustrated the
importance of applied trainings over knowledge-based
strategies alone.

Strengths and limitations

We conducted rigorous formative research to determine
barriers and drivers to the behaviours we were aiming
to change, and conducted a modified TIPs approach to
determine which interventions would be most accept-
able and behaviours attainable.*” We applied behav-
ioural change theory to inform and complement how
our intervention could promote behavioural change.*’
In addition, we conducted a process evaluation following
the framework of Saunders et al”’ to determine areas for
improvement to the standard THRIVE II intervention
that we could incorporate into Chakruok Makare. Our
process evaluation found that delivery of messages could
be improved through additional training of CGVs and
CHVs, more interactive meetings (ie, personal pledge
setting), and a reduction in the number of messages
(data not published). We trained CGVs to emphasise the
benefits and the risks related to behaviour, which care-
takers attributed to their shifts in behaviour. The process
evaluation also highlighted the importance of increased
monitoring, which was addressed by the addition of case
works.

One major limitation of the study is that three of our
seven indicators were self-reported, including foods fed
to children, foods eaten by caretakers and porridge
thickness. Since intervention households received exten-
sive messaging on all of these indicators, it is possible
that caretakers over-reported behaviours due to courtesy
bias. Specifically, the extensive food recall conducted by
enumerators required that respondents recall everything
they had eaten throughout the day, resulting in recall
bias. Another limitation is that the length of the inter-
vention was 5 months, not long enough to show sustained
behavioural change. Finally, we did not collect data
related to health outcomes, such as the standard height
and weight measures used to determine growth shortfalls
and prevalence of diarrhoea. Respondents, including
caretakers and CHVs, reported that fewer children were
being seen at the health facilities for diarrhoea, and
mothers reported that children seemed to be gaining
more weight, but this information is anecdotal.

CONCLUSIONS
Care Group programmes have a well-documented
evidence base in reducing undernutrition and under 5
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mortality,”” ® but few programmes have demonstrated
changes to WASH and nutritional behaviours and
outcomes. Our theory-informed and evidence-based
intervention that integrated WASH and nutrition behav-
iours resulted in important changes in behaviours above
and beyond an ongoing care group approach. We demon-
strated an ability to identify and account for elements
related to limited resources, seasonality, gender dynamics
and other social conditions that were likely to affect the
rollout of the intervention. Important enhancements
included increased capacity building and supportive
supervision of CGVs, a reduced number of messages per
package, simplified messages for easy understanding, an
emphasis on the consequences of key practices, the use
of materials that stayed in the home and served as cues
to action, and low-cost hardware to facilitate practices of
food storage and porridge thickness measurement. Find-
ings from Burundi indicated that it is feasible to transfer
the delivery of an integrated care group approach from
project staff to Ministry of Health officials with substan-
tial cost savings.”” We believe that the findings of our
study warrant testing and replication of these interven-
tion tools in other contexts. This integrated, evidence-
based intervention could be added to existing Care
Group programmes to considerable advantage, though
more research is needed to understand the sustainability
and cost-effectiveness of the approach.
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